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 third 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 third 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-3 (Screen 2),
MW-11 (Screen 2), MW-18 (Screen 4), MW-19 (Screen 5), MW-21 (Screen 4) and MW-25
(Screen 3), with the exception that MW-19 (Screen 5) was not sampled for metals. 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).

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. One VOC (toluene) and total chromium
were detected in the equipment blanks as shown in Table 1-1. The toluene detected
concentrations were below the reporting limit (0.5 ug/L). Toluene is a common
laboratory chemical and may have been introduced into the equipment blank samples
during sample processing in the laboratory. Total chromium was present in many of the
field samples and detected concentrations in the equipment blanks may have occurred
due 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
VOC 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, metals or TICs were detected in the trip blanks as
shown in Table 1-1.



Source Blank. A source blank which consisted of distilled water used by sampling
personnel for equipment decontamination was collected during this sampling event.
This QC sample serves as a check for any contamination present in the source water.
One VOC (toluene) was detected in the source blanks as shown in Table 1-1. The
toluene detected concentrations were below the reporting limit (0.5 ng/L). Toluene is a
common laboratory chemical and may have been introduced into the source blank
samples during sample processing in the laboratory. The source of the contamination
could not be determined. Detected concentrations in the source blank 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
VOC contaminants or TICs were detected in the source blank 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 third 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

(All concentrations reported in pg/L.)

SUMMARY OF CONTAMINANTS DETECTED IN QUALITY CONTROL SAMPLES
COLLECTED DURING THE JUL 2013 SAMPLING EVENT

Total

Methylene

1,2,3-

Blank Type Sample ID Number Sampling Location(s) Chromium Chloride Trichloropropane 2-Butanone Other Organic Compounds TICs
EQUIPMENT BLANK EB-1-7/15/13 MW-19, MW-20 3U 05U 1U 10U Toluene 0.17J
EQUIPMENT BLANK EB-2-7/16/13 MW-14, MW-24 0.77J 05U 1U 10U Toluene 0.16 J
EQUIPMENT BLANK EB-3-7/17/13 MW-17, MW-18 0.71J 05U 1U 10U Toluene 0.14J
EQUIPMENT BLANK EB-4-7/18/13 MW-22, MW-25, MW -26 0.67J 05U 1U 10U Toluene 0.11J
EQUIPMENT BLANK EB-5-7/19/13 MW-3, MW-23 3U 05U 1U 10U Toluene 0.15J
EQUIPMENT BLANK EB-6-7/22/13 MW-4, MW-12 3U 05U 1U 10U Toluene 0.11J
EQUIPMENT BLANK EB-7-7/23/13 MW-11, MW-21 3U 05U 1U 10U Toluene 0.11J

SOURCE BLANK SB-1-7/15/13 -- 3U 05U 1U 10U Toluene 0.13J
SOURCE BLANK SB-2-7/19/13 -- 3U 05U 1U 10U Toluene 0.16 J

TRIP BLANK TB-1-7/15/13 MW-19, MW-20 NA 05U 1U 10U

TRIP BLANK TB-2-7/16/13 MW-14, MW-24 NA 05U 1U 10U

TRIP BLANK TB-3-7/17/13 MW-17, MW-18 NA 05U 1U 10U

TRIP BLANK TB-4-7/18/13 MW-22, MW-25, MW-26 NA 05U 1U 10U

TRIP BLANK TB-5-7/19/13 MW-3, MW-23 NA 05U 1U 10U

TRIP BLANK TB-6-7/22/13 MW-4, MW-12 NA 05U 1U 10U

TRIP BLANK TB-7-7/23/13 MW-11, MW-21 NA 05U 1U 10U

TRIP BLANK TB-8-7/24/13 MW-8, MW-13, MW-15, MW-16 NA 05U 1U 10U

TRIP BLANK TB-9-7/25/13 MW-5, MW-6, MW-7, MW-10 NA 05U 1U 10U

Notes

NA Not Analyzed

Analyte concentration is an estimated value
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.

7750 El Camino Real, Suite 2L, Carlsbad, CA 92009 Bus: 760/634-0437 Fax: 760/634-0439

DAL EREBLLLLD

DO

Battelle August 21, 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 August 14, 2013. Attachment 1 is a summary of the samples that were -
reviewed for each analysis.

LDC Project # 30230:

SDG # Fraction

13-14762 Volatiles, Chromium, Wet Chemistry
13-14878

13-14991

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

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 lIA, August 1993; update [I, September 1994,

update 1IB, January 1995; update lll, December 1996; update IlIA, April
1998; 11IB, November 2004; Update IV, February 2007

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

L:\Battelle\JPL\30230COV.wpd



HC Attachment 1
3) IChromium| Cl, SO,

DATE DATE VOA (200.8/ | NO,-N | NO,-N | O-PO, | CLO, cr(Vi)
LDC SDG# REC'D | DUE | (524.2) | 200.7) [ (300.0) | (353.2) | (365.1) | (314.0) | (7196)
Soil: JWIlSIW|S|w]slw|s|w|[S|W|S|W]S WIS |wW S
A 13-14762 08/14/13 109/05/13 ‘]2 0] - - - - - -
A 13-14762 08/14/13 |09/05/13 - - - - - -
B 13-14878 08/14/13 1 09/05/13 | 13 12 1 0l4]0]141]0
C 13-14991 08/14/13 | 09/05/13 | 12 11 - - - - - -
Total AIPG 4110|3601 1 014]014]0({(42]0]33}0 010 161

Shaded cells indicate Level IV validation (all other cells are Level Ill validation).

30230ST.wpd




LDC Report# 30230A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 15, 2013

LDC Report Date: August 21, 2013
Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level 11l & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14762
Sample Identification

TB-1-7/15/13
SB-1-7/15/13
EB-1-7/15/13
MW-20-5
MW-20-4**
MW-20-3
MW-20-2
MW-20-1
MW-19-5
DUP-1-3Q13
MW-19-4
MW-19-3
MW-19-2
MW-19-1
MW-20-2MS
MW-20-2MSD

**Indicates sample underwent EPA Level |V review
1

L:\BATTELLEWPL\30230A1_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 IV
review. An EPA Level Ill 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 [ndicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

udJ 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\30230A1_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.

ll. 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 validation 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.

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.

VALOGIN\BATTELLEVJPL\30230A1_B34.DOC



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.

Xll. 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.

XIil. Tentatively ldentified 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 Ill 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

Samples MW-19-5 and DUP-1-3Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

VALOGIN\BATTELLEVWPL\30230A1_B34.D0C



Concentration (ug/L)

Compound MW-19-5 DUP-1-3Q11 RPD
Chloroform 0.23 0.20 14
Styrene 0.070 0.068U 200
Tetrachloroethene 1.0 0.85 16
Trichloroethene 0.19 0.13 38

XVII. Field Blanks

Sample TB-1-7/15/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-1-7/15/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration

EB-1-7/15/13 Toluene 0.17 ug/L

Sample SB-1-7/15/13 was identified as a source blank. No volatile contaminants were
found with the following exceptions:

Blank ID Compound Concentration

SB-1-7/15/13 Toluene 0.13 ug/L.

VALOGIN\BATTELLE\JPL\30230A1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30230A1_B34.DOC



}
Date: M&
2nd Reviewer: ?

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

LDC #__ 30230A1 VALIDATION COMPLETENESS WORKSHEET
SDG #.__ 1314762 Level lll/v Page:_l of \
Laboratory._ BC Laboratories, Inc. Reviewer._ J3vt

METHOD: GC/MS Volatiles (EPA Method 524.2)

Validation Area Comments

I. | Technical holding times A Sampling dates: 7 ﬂS A&

il. GC/MS Instrument performance check A’

il | Initial calibration A 7% Rsp ¢ 26 2 r>

IV. | Continuing calibration/ICV A can/in £ 20 pA

V. | Blanks A’

V1. | Surrogate spikes ,A

VII. | Matrix spike/Matrix spike duplicates N .P(

VIIl. | Laboratory control samples .A‘ LGS

IX. | Regional Quality Assurance and Quality Control N

X.__| Internal standards A

Xl. | Target compound identification A Not reviewed for Level [li validation.

Xll. | Compound guantitation/RL/LOQ/LODs .A Not reviewed for Level |lI validation.

XHI. | Tentatively identified compounds (TICs) ‘\l Not reviewed for Level Ill validation.
XIV. | System performance _A Not reviewed for Level Il validation.

XV. | Overall assessment of data A
XVI. | Field duplicates S b = 9 w0
XVII. | Field blanks SV\) ’YIB = | < =2 e =

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

1 | tea7msm3 11 [Mw-19-4 21 | BWG26-Byicy |31
2 |sB1-711513 12 |Mw-19-3 22 32
3 |EB-171513 13 |Mw-19-2 23 33
4 | Mmw-205 14 |MW-19-1 24 34
5 | Mw-20-4" 15 |Mw-20-2Ms 25 35
6 | Mw-20-3 16 [Mw-20-2MSD 26 36
7 | mw-02 17 27 37
8 | Mw-20-1 18 28 38
9 [mw-19-5 b 19 29 39
10 | DUP-1-3Q13 b 20 30 40

30230A1W.wpd




LDC#_30 236 A| VALIDATION FINDINGS CHECKLIST Page:_1 of 2_
Reviewer.__ JVG

2nd Reviewer: Q

Method: Volatiles (EPA Method 524.2)

Validation Area

r temperature criteria was met.

s =

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

criteria?

.

ere all samples analyzed within the 12 hour clock criteria?

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

Were all

% ‘g ST 7

ercent differences (%D <30%?

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

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 yd
validation comp leteness worksheet.

Were all surrogate %R within QC limits?

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

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?

7
Vd
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
P ite?

VOA-524.wpd version 1.0



LDC# 20 72%¢ Al VALIDATION FINDINGS CHECKLIST Page: 2 of 2
Reviewer:_ JVG

2nd Reviewer: 4

Validation Area

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?
g ey %

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

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

Were chromatogram peaks verified and accounted for?

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

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions /
and dry weight factors applicable to level [V validation?

.

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

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)? /

o S T T .

to be acceptable.

RV

s

Overall assessment of data was found to be acceptable.

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.
X

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks. /

VOA-524,wpd version 1.0



METHOD: VOA (EPA Method 524.2)

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1 ,2-Trichldroethane

00. 2,2-Dichloropropane

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. 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

llil. Isobutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

V. 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. Ethyl ether

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. o-Xylene MMMM. Benzyl chloride
L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane NNNN.

M. 2-Butanone GG. Xylenes, total AAA, 1,3,5—Trimethylbenzene UUU. 1,2-Dichlorotetraflucroethane 0000.

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VVV. 4-Ethyltoluene PPPP.

O. Carbon tetrachloride il. 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 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-butyl ether Uuuu.

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methy! ether VAAAA

COMPNDL.1s.wpd




LDC#:_30230A1

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

Page:_1 of 1 _
Reviewer._ JVG

2nd Reviewer: 9,

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?
Concentration (ug/L)
RPD
Compound 9 10

K 0.23 0.20 14
FF 0.070 0.068U 200
AA 1.0 0.85 16
s 0.19 0.13 38

V:\FIELD DUPLICATES\30230A1.wpd



LDC #: 20 2.0 74/ VALIDATION FINDINGS WORKSHEET : Page:_| of |/
Field Blanks Reviewer.__JV(y

2nd reviewer: 9:

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

N N/A Were field blanks identified in this SDG?
N N/A Were target compounds detected in the field blanks?

Sample: 2 (S B/) Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compound llnit&‘g /L\
cc 0. [>
Sample: % ( %/) Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compaound Units (U4 )
Cc 0, \7
Sample: Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compound Inifs ( )

FLDBLK.wpd



LDC# _ 20220 4 )

Page: _ \ of _ |

Reviewer: _ JVG
2nd Reviewer: __&

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

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

A = Area of associated internal standard
C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (IS) (RRF 10 std) (RRF 10 std) (Initial) (Initial)
1 ICAL 7/15/2013  |Benzene (IS1) 1.92134 1.92134 1.88704 1.88704 11.85 11.85
MS V5 Tetrachlororethene (1S2) 0.36073 0.36073 0.35160 0.35160 14.80 14.80
1,1,2,2-TCA (1S3) 0.58990 0.58990 0.54691 0.54691 6.84 6.84

071513 voa524 ms v5




LDC#_302%0A | VALIDATION FINDINGS WORKSHEET

Continuing Calibration Results Verification

Page:_\of |

Reviewer:_ JVG

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:

Where:

ave. RRF = initial calibration average RRF
RRF = continuing calibration RRF

Ax = Area of compound,

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

Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx)

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

Reported Recalculated Reported Recalculated
Calibration Average RRF RRF RRF % D %D
# Standard ID Date Compound  (IS) (Initial) (CC) (CC)
15jul24 07/15/13 Benzene (1S1) 1.887043 1.808971 1.808971 4.1 4.1
MS V5 Tetrachlororethene (1S2) 0.351600 0.328851 0.328851 6.5 6.5
1,1,2,2-TCA (183) 0.546910 0.534417 0.534417 2.3 2.3

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.




LDC#__ ¥09 36 A | VALIDATION FINDINGS WORKSHEET Page: 1 _of 1 _
Surrogate Results Verification Reviewer:__ JVG

2nd reviewer:
METHOD: GC/MS VOA (EPA Method 524.2) 5

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: 4+ S

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 lo. 0 lo, oC oo ) 6o 0
Bromofluorobenzene / q4 6% q 6 2 6’6 Y
1,2-Dichlorobenzene-d4 J/ Jo < 165 JoC
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
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.wpd



LDC#_ >62%0 A

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

METHOD: GC/MS VOA (EPA Method 524.2)

Page._1 of 1
Reviewer:  JVG

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: SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added
RPD = MSC - MSDC | * 2/(MSC + MSDC) MSC = Matrix spike percent recovery MSDC = Matrix spike duplicate percent recovery
MS/MSD sample: Is A
" Spike Sample Spiked Sample Lee Matrix Snike Matrix Spike Diiplicate MS/MSD
Added Concentration Concentration
Compound (vy /L ) (/) ( b /L) Percent Recovery Percent Recovery RPD
\ . _ ___msp L oo L MS MSD R __Recalc R Recalc Reported Recalc |
1,1-Dichloroethene 2%.0 2&.0 (% 24,06 22, 6‘} 6. 9. v as 3 i€ g e Co 0.%o
Trichloroethene 0. 760 24, 1p 24, 43 q 2.6 9. ¢ G4 . 6,) 94.q (32| Lanqg
Benzene 0 254y | 22.7) 12.3 122 To. & 90 5l( 3. 3.2
Toluene 224 | 22.9¢c | 9&.0 98,6 7s.3 e || ° &] | ogg
Chlorobenzene 24. [(‘J 227 q¢, ¢ 91 2 94 § q 4'? /. 6> | 62

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

MSDCLC.wpd



LDC#_ %0230 A | VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Laboratory Control Sample Results Verification Reviewer:_ JVG
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 =ILCS -LCSD|*2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LCS ID: P 6 1026~ b<)
Spike Spiked Sample LCS LCSD LGS/ CSD
Added Concentration
Compound {in /L) (49 /l/) Percent Recovery Percent Recovery RPD

1,1-Dichloroethene RE . 0p N 24. 6fo LA 9y, G 9%. 6

Trichloroethene 245 9 8 9. ¢
Benzene Zf'.’ 23 96G. ? q9¢.9
Toluene 24- 27 ﬂ7' ,) q 7,// '
Chlorobenzene \ 2‘f . 4—0 V 6‘ 7. £ 47.C

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 resulits.

LCSCLC.wpd



LDC #__ 40 2%0 4|

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: 1 of 1
Reviewer:  JVG

2nd reviewer: gh

METHOD: GC/MS VOA (EPA Method 524.2)

Compound results reported with a positive detect were recalculated and verified using the following equation:

Concentration = (AJ(LYDF Example:
(Ag)(RRF)(V,)(%S) —
A, = Area of the characteristic ion (EICP) for the compound Sample 1.D. S , ND
d
to be measure: o . LCS P)
A = Area of the characteristic ion (EICP) for the specific
internal standard
Iy = Amount of internal standard added in nanograms (ng) Conc. = ( '4’8 2326 ) ( 6. 0 ) ( )
(92H57 ) (,'89761'5)( ) ( )
RRF = Relative response factor of the calibration standard.
V, = Volume or weight of sample purged in milliliters (ml) or = 24 2% We /I
grams (g). *
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices
only.
Reported Calculated
) . Concentration Concentration Acceptable
# Sample ID Compound ( ) { ) (Y/N)

RECALC.wpd




LDC Report# 30230A4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 15, 2013

LDC Report Date: August 21, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-14762
Sample Identification

SB-1-7/15/13
EB-1-7/15/13
MW-20-5
MW-20-4**
MW-20-3
MW-20-2
MW-20-1
SB-1-7/15/13MS
SB-1-7/15/13MSD
SB-1-7/15/13DUP
MW-20-2MS
MW-20-2MSD
MW-20-2DUP

**Indicates sample underwent EPA Level IV review

1

LABATTELLEWPL\30230A4_B34.D0C



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Methods 200.8 for 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.

N 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\BATTELLEWJPL\30230A4_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 Chromium contaminants
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.

VIll. 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\BATTELLE\JPL\30230A4_B34.D0OC



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-1-7/15/13 was identified as an equipment blank. No chromium was found.

Sample SB-1-7/15/13 was identified as a source blank. No chromium was found.

VALOGIN\BATTELLE\JPL\30230A4_B34.DOC



NASA JPL
Chromium - Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVJPL\30230A4_B34.DOC 5



LDC #__30230A4 VALIDATION COMPLETENESS WORKSHEET pate: B 6/13

SDG #.__ 1314762 Level llinv Page:\ of\
Laboratory: BC Laboratories, Inc. Reviewer:_¢/*

Choriven 2nd Reviewer: §Z
METHOD: Metals (EPA Method 266-7/200.8)

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
1. Technical holding times Sampling dates: 7/[ 6/ lB
Il. ICP/MS Tune
Ill. | Calibration
IV. | Blanks

NO’V @qw@

AN AY

D Q

LLS

Nor euewtd S leved

V. | ICP Interference Check Sample (ICS) Analysis

VI. | Matrix Spike Analysis

VII. | Duplicate Sample Analysis

VIII. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

Xl. { ICP Serial Dilution

Xll. | Sample Result Verification Not reviewed for Level 1li validation.

XIH. | Overall Assessment of Data

z>>zz%¥>> > D

XIV. | Field Duplicates

xv | Field Blanks NO | Soxce (\73\\g¢ \ & 7 N

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field biank EB = Equipment blank

Validated Samples:** Indicates sample underwent Level IV validation

1 SB-1-7/15/13 11 |MW-20-2MS 21 31
2 | EB-1-7/15/13 12 [MW-20-2MSD 22 32
3 [mMw-205 13 {Mw-20-2DUP 23 33
4 | MW-20-4= 14 24 34
5 | Mw-203 15 25 35
6 | Mw-20-2 16 26 36
7 | Mw-20-1 17 27 37
8 | SB-1-7/15/13MS 18 28 38
9 | SB-1-7/15/13MSD 19 29 39
10 | SB-1-7/15/13DUP 20 30 40
Notes:

30230A4W.wpd



e 0 VUZOAN VALIDATION FINDINGS CHECKLIST Page:_Llof &
Reviewer:_&<

2nd Reviewer: 914

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.

ANAN

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?

N O INN

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? 1

\

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 s
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 Ve
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

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 # /% O Z(SOAV\ VALIDATION FINDINGS CHECKLIST Page:ﬁof @_
Reviewer: g(g

2nd Reviewer: Jg

=
Validation Area Yes | No [ NA Findings/Comments

VIIl. Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.995?

Do all applicable analysies have duplicate injections? (Level [V only)

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

N AN

Were analvytical 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%?

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? /

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. /

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0



Loc #_ 22577 VALIDATION FINDINGS WORKSHEET Page: \_of |
Initial and Continuing Calibration Calculation Verification Reviewer:
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 (Initial calibration)

TCJ

ICP/MS (Initial calibration)

CC

NS Z

50

T

CVAA (Initial calibration)

ICP (Continuing calibration)

COND

ICP/MS (Continuing calibration)

SN

L[C)

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 resuits,

CALCLC.45wW



LDC #: WWCI VALIDATION FINDINGS WORKSHEET Page: \ of_L
Level IV Recalculation Worksheet Reviewer:

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 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

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 Resuit (mg/L) (Instrument Reading x 5)

_——Recalculated lL____Reparfed__ |
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

L, C/§ Laboratory control sample

7
\ /5 Duplicate

ICP serial dilution

|00 Ho oL oy <

o
o (SSRSRqOIélO o O | O~ lOQ
ce| MO 0562 NC | Ve rg

Matrix spike

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

TOTCLC.4SW



LDC #: E’L/L&QA(/\ VALIDATION FINDINGS WORKSHEET Page:\__ofL
Sample Calculation Verification Reviewer_ O

2nd reviewer: ﬁa

lease 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?

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

Detected analyte results for C/ were recalculated and verified using the following
equation:
Concentration = (RDYPW(DiD Recalculation:

In. Vol. ,
(in. Vol) Q(‘d(“\ a— 6&0\’\'@ . L/
RD Raw data concentration 0 1 %%L,{

Fv Final volume (ml)
In. Vol. Initial volume (ml) or weight (G)

Dil Dilution factor
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte o L) : (%V) (YIN)
| Cc 0.8% 08¢ | Y
Note:

RECALC.4SW



Project/Site Name:
Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 30230A6

Laboratory Data Consultants, Inc.
Data Validation Report

NASA JPL

July 15, 2013
August 21, 2013
Water

Wet Chemistry
EPA Level Il & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14762

Sample Identification

SB-1-7/15/13
EB-1-7/15/13
MW-20-5
MW-20-4**
MW-20-3
MW-20-2
MW-20-1
MW-19-5
DUP-1-3Q13
MW-19-4
MW-19-3
MW-19-2
MW-19-1
MW-20-2MS
MW-20-2MSD
MW-20-2DUP

**Indicates sample underwent EPA Level [V review

1

LABATTELLEWPL\30230A8_B34.D0OC



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 Il 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\BATTELLEVJPL\30230A6_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.

I1. 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 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\30230A6_B34.DOC



X. Field Duplicates

Samples MW-19-5 and DUP-1-3Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration (mg/L)

Analyte MW-19-5 DUP-1-3Q13 RPD

Perchlorate 3.1 3.0 3

Xl. Field Blanks

Sample EB-1-7/15/13 was identified as an equipment blank. No contaminant
concentrations were found.

Sample SB-1-7/15/13 was identified as a source blank. No contaminant concentrations
were found.

VALOGIN\BATTELLEVPL\30230A6_B34.DOC



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 1314762

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\WPL\30230A6_B34.DOC



LDC #__30230A6 VALIDATION COMPLETENESS WORKSHEET pate A6/

SDG #._ 1314762 Level /v Page:_\ of |
Laboratory: BC Laboratories, Inc. Reviewer:
2nd Reviewer: ?AE

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: 7 {B/ r%

. Technical holding times

Il Initial calibration

HI. Calibration verification

\Y% Blanks

™[O
9
LES

Not reviewed for Level Il validation.

v Matrix Spike/Matrix Spike Duplicates

VI. [ Duplicates

VII. | Laboratory control samples

VII. | Sample result verification

S P50

IX. { Overall assessment of data

X. | Field duplicates S/\/ »AJ’BW (% )q \

X1 | Fiald hlanks N A0 % - \ E@r 8\
_/
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

1 SB-1-7/15/13 11 |MW-19-3 21 31
2 EB-1-7/15/13 12 |MW-19-2 22 32
3 MW-20-5 13 [MW-19-1 23 33
4 MW-20-4** 14 |MW-20-2MS 24 34
5 MW-20-3 15  |MW-20-2MSD 25 35
6 MW-20-2 16 |MW-20-2DUP 26 36
7 MW-20-1 17 27 37
8 MW-19-5 18 28 38
9 DUP-1-3Q13 19 29 39
10 | MW-194 20 30 40
Notes:

30230A6W.wpd



0752006

VALIDATION FINDINGS CHECKLIST Page:_Lof’a\-

Reviewer: Qg&
2nd Reviewer: QA

LDC #:

Method:Inorganics (EPA Method £20.co.or— )

Validation Area Yes | No | NA Findings/Comments

. 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?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.9957

NAVRR

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

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

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 v
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 e
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 yd
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?

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



LDC #: 7; © VALIDATION FINDINGS CHECKLIST Page:@b?’__

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 e
to level IV validation?

Were detection limits < RL.?

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. P

X. Field blanks

Field blanks were identified in this SDG. e 3

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0



LDC # @ /Z/EO%

VALIDATION FINDINGS WORKSHEET

Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Sample 1D Parameter
> pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+@
| 1 pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN To@&f
pH TDS Cl F_NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
QC pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC(Era+{Cio))
\S |pH TDS ¢l F NO, NO, S0, 0-PO, Alk CN NH, TKN TOGER+ (10
\& |oH TDS ol F NO, NO, SO, 0-PO, Alk CN NH, TKN Toc\@jrh+ 0
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cr6+\Ca
pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F_NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F_NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
nH TS _CI E NO, NO._SQ, Q-PO, Alk CNNH._TKN TOC Cre+ CIO,

Comments:

WC.wpd

2nd reviewer: # ’




LDC#__30230A6

Inorganics: Method__See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_%_of\_
Reviewer:

2nd Reviewer:; ‘

Concentration (mg/L)

Analyte

RPD

Perchlorate

3.1

3.0

\\LDCFILESERVER\Walidation\FIELD DUPLICATES\FD_inorganic\30230A6.wpd



C o\
Loc # A7 30fe Validation Findings Worksheet Page:_  of
Initial and Continuing Calibration Calculation Verification Reviewer:__Cl

2nd Reviewer: %

Method: Inorganics, Method ___See Cover

The correlation coefficient (r) for the calibration ofdoﬂ was recalculated.Calibration date: 7 / 0 / I ’5

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

%R = Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area rorr’ rorr’ (Y/N)
Initial calibration s 0.0 0
s2 2 0.0023 0.998922 0.998803
s3 4 0.0044 —
Q{O‘,\ s4 6 0.0061 (
s5 10 0.0099
20 0.0207 /

QAGLY. 1O e |\ T /
LW \ O] oL /
Q) |00S |065i%!l | 106 (Ck -

Calibration verification

Calibration verification

|
L
v

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

Calibration verification

10.0% of the recalculated results.




LDC # 923 VALIDATION FINDINGS WORKSHEET Page: of}_

Level IV Recalculation Worksheet Reviewer:

, 2nd Reviewer: g,_

METHOD: Inorganics, Method S€ecogen

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 Reported
Found/S True/D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R/ RPD (Y/N)
Laboratory control sample

(CS Cl, 0.5 I G ve) <

1 & posase| 005 |19 o g

I e O« | LT [l | g | g ~

Matrix spike sample

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



LDC # PoUAY VALIDATION FINDINGS WORKSHEET Page: | of ! _
Sample Calculation Verification Reviewer. &

2nd reviewer._____
METHOD: Inorganics, Method ___ 520 Cove& 1 5

ease 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 results within the calibrated range of the instruments?

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

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

Concentration = Recalculation:

Nre ereet

Reported Calculated
Concentration Concentration Acceptable
# Sample 1D Analyte ( ) ( ) (YIN)

Note:

RECALC.6



LDC Report# 30230B1

Laboratory Data Consultants, Inc.

Project/Site Name:
Collection Date:
LLDC Report Date:
Matrix:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

NASA JPL

July 16, 2013
August 19, 2013
Water

Volatiles

EPA Level lli

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14878

Sample Identification

TB-2-7/16/13
EB-2-7/16/13
MW-14-5
MW-14-4
MW-14-3
MW-14-2
DUPE-2-3Q13
MW-14-1
MW-24-3
MW-24-2
MW-24-1
MW-24-3MS
MW-24-3MSD

VALOGIN\BATTELLEWPL\30230B1_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 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\30230B1_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.

ll. 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 validation 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.

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.

VALOGIN\BATTELLEWPL\30230B1_BA3.DOC



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

Raw data were not reviewed for this SDG.

Xll. 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.
XVI. Field Duplicates

Samples MW-14-2 and DUPE-2-3Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound MW-14-2 DUPE-2-3Q13 RPD
Chloroform 0.56 0.63 12
1,1-Dichloroethane 0.15 0.20 29
cis-1,2-Dichloroethene 0.23 0.33 36

4

VALOGIN\BATTELLEVPL\30230B1_BA3.DOC



Concentration (ug/L)

Compound MW-14-2 DUPE-2-3Q13 RPD
trans-1,2-Dichloroethene 0.25 0.27 8
Tetrachloroethene 0.49 0.49 0
Trichloroethene 5.4 6.1 12

XVII. Field Blanks

Sample TB-2-7/16/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-2-7/16/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration

EB-2-7/16/13 Toluene 0.16 ug/L

VALOGIN\BATTELLE\JPL\30230B1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-14878

No Sample Data Qualified in this SDG

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-14878

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30230B1_BA3.DOC



LDC #:__ 30230B1 VALIDATION COMPLETENESS WORKSHEET Date:_8/44 />,
SDG #:__13-14878 Level llI Page:_lof )

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
I Technical holding times A Sampling dates: 7 /(, A');
1. GC/MS Instrument performance check CA
.| Initial calibration A P RSph & 20 2 re
IV. | Continuing calibration/ICV ‘A N[ TN & 30 N
V. | Blanks A
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates N A
VIIl._| Laboratory control samples A LCS
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A
Xl. | Target compound identification N
XIl. | Compound quantitation/RL/LOQ/LODs N
XII. | Tentatively identified compounds (TICs) N
XIV. | System performance N
XV. [ Overall assessment of data A
XVI. | Field duplicates SN b = ¢ ' 7
xViL. | Field blanks <l 1p = ) B >~ %
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:
Water”
1 |TB2711813 11| Mw-24-1 21 | B G IlIo= b k| a1
5 EB-2-7/16/13 12 [MW-24-3MS 22 32
3 MW-14-5 13 [MW-24-3MSD 23 33
4 MW-14-4 14 24 34
5 MW-14-3 15 25 35
6 MW-14-2 | 16 26 36
7 | buPE-2-3Q13 i 17 27 37
8 MW-14-1 18 28 38
9 MW-24-3 19 29 39
10 | Mw-24-2 20 30 40

30230B1W.wpd



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. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chiloroethane

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

000. 1,3,5-Trichlorobenzene

1111, Isobutyl alcoho!

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

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. Ethyibenzene

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-Diflugroethane

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VWV. 4-Ethyltoluene PPPP.
O. Carbon tetrachloride Il. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ.
P. Bromadichloromethane JJ. Dichlorodiflucromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyi ether 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-Dichlorobenzene ZZZ. 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#:_30230B1

VALIDATION FINDINGS WORKSHEET

Field Duplicates

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

N NA
NA

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Page:_1 of 1_
Reviewer._ JVG

2nd Reviewer: g .

Concentration (ug/L)
RPD
Compound 6 7
K 0.56 0.63 12
| 0.15 0.20 29
QQQ 0.23 0.33 36
PPP 0.25 0.27 8
AA 0.49 0.49 0
S 5.4 6.1 12

VA\FIELD DUPLICATES\30230B1.wpd



LDC#__ 262%0 P |

VALIDATION FINDINGS WORKSHEET
Field Blanks

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

Y /N N/A Were field blanks identified in this SDG?
N _N/A Were target compounds detected in the field blanks?

Page: | of |

Reviewer:
2nd reviewer:

+

Sample: 2 ( FP)/) Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compaound Lnits ¥4 /L)
cc .16
Sample: Field Blank / Trip Blank / Rinsate {circle one)
Concentration
Compaound linits ( )
Sample: Field Blank / Trip Blank / Rinsate (circle one)

Compaound

Concentration
Linits ( )

FLDBLK.wpd



LDC Report# 30230B4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 16, 2013
August 16, 2013
Water
Chromium

EPA Level I

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14878

Sample Identification

EB-2-7/16/13
MW-14-3
MW-14-2
DUPE-2-3Q13
MW-14-1
MW-24-4
MW-24-3
MW-24-2
MW-24-1
MW-24-3MS
MW-24-3MSD
MW-24-3DUP

VALOGIN\BATTELLEVPL\30230B4_BA3.DOC



Introduction

This data review covers 12 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Methods 200.8 for 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.

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

A [ndicates 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\BATTELLEVJPL\30230B4_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. 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 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)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLENPL\30230B4_BA3.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

Raw data were not reviewed for this SDG.

XIlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples MW-14-2 and DUPE-2-3Q13 were identified as field duplicates. No Chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte

MW-14-2

DUPE-2-3Q13

RPD

Chromium

1.3

1.3

XV. Field Blanks

Sample EB-2-7/16/13 was identified as an equipment blank. No chromium was found with

the following exceptions:

Blank ID

Analyte

Concentration

EB-2-7/16/13

Chromium

0.77 ug/L

VALOGIN\BATTELLENAJPL\30230B4_BA3.DOC




NASA JPL
Chromium - Data Qualification Summary - SDG 13-14878

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-14878

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVJPL\30230B4_BA3.DOC



LDC #__30230B4 VALIDATION COMPLETENESS WORKSHEET pate. & 16(0

SDG #:___13-14878 Level lll Page:_“of )

Laboratory: BC Laboratories, Inc. Reviewer:._ -1
CNO et 2nd Reviewer:

METHOD: Metals (EPA Method 266-#200.8) 7

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

Validation Area omments
l. Technical holding times Sampling dates: 7/ [é?
Il. ICP/MS Tune
Ill. | Calibration
IV. | Blanks
V. | ICP Interference Check Sample (ICS) Analysis [\) o ('C%u\\fea
VI. | Matrix Spike Analysis ‘(Y\S 1 D
VIIl. | Duplicate Sample Analysis @VQ
VI, | Laboratory Control Samples (LCS) l/cé
iX. | Internal Standard (ICP-MS) N 0% EVICWLR

X. | Furnace Atomic Absorption QC

XI. { ICP Serial Dilution

Xl. [ Sample Result Verification

Xil. | Overall Assessment of Data

(DA
O\

XV. | Field Duplicates

Qi\gv _ IR s P

XV | Field Blanks

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: RN XN

1 EB-2-7/16/13 11 |MW-24-3MSD 21 31
2 | MW-14-3 12 [Mw-24-3DUP 22 32
3 | MW-14-2 13 23 33
4 | DUPE-2-3Q13 14 24 34
5 | MW-14-1 15 25 35
6 | Mw-244 16 26 36
7 1 Mw-24-3 17 27 37
8 | Mw-24-2 18 28 38
8] MW-24-1 19 29 39
10 | MW-24-3MS 20 30 40
Notes:

30230B4W.wpd



LDC#:_30230B4

METHOD: Metals (EPA Method 6010B/7000)

VALIDATION FINDINGS WORKSHEET

Field Duplicates

-
Page:__of
Reviewer:

2nd Reviewer: ?g

Analyte

Concentration (ug/L)

RPD

Chromium

1.3

1.3

WLDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\30230B4.wpd



LDC # D> |

VALIDATION FINDINGS WORKSHEET

Field Blanks

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

C o

Page: of

Reviewer: Q -

2nd reviewer:

N N/A Were field blanks identified in this SDG?
N _N/A Were target analytes detected in the field blanks?
Sample: \ Field Blank / Trip Blank / Rinsate / Other, (6“5} (circle one)
Concentration
—Analyte Units ( )
Qr O 774 ]l
D)
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)
Concentration
Analyte Units. ( )

FLDBLK2.4SW



LDC Report# 30230B6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 16, 2013
August 21, 2013
Water

Wet Chemistry
EPA Level llI

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14878

Sample Identification

EB-2-7/16/13
MW-14-5
MW-14-4
MW-14-3
MW-14-2
DUPE-2-3Q13
MW-14-1
MW-24-4
MW-24-3
MW-24-2
MW-24-1
MW-24-3MS
MW-24-3MSD
MW-24-3DUP
MW-24-1MS
MW-24-1MSD
MW-24-1DUP

L:ABATTELLEVPL\30230B6_BA3.DOC



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 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\BATTELLE\JPL\30230B6_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. 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

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-14-2 and DUPE-2-3Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

3

VALOGIN\BATTELLE\WJPL\30230B6_BA3.DOC



Concentration (mg/L)

Analyte MW-14-2 DUPE-2-3Q13 RPD

Perchlorate 19 3.2 51

XI. Field Blanks

Sample EB-2-7/16/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLE\PL\30230B6_BA3.DOC



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 1314878

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 1314878

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30230B6_BA3.DOC



LDC #:__30230B6 VALIDATION COMPLETENESS WORKSHEET Date:ﬂlbi D)

SDG #:__ 1314878 Level IlI Page: \ of)
Laboratory: BC Laboratories, Inc. Reviewer: cA—
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 A Sampling dates: 7/ [ 6/ 6
Il__| nitial calibration A
Ill. | Calibration verification A
IV__[ Blanks A
\Y Matrix Spike/Matrix Spike Duplicates A \“(\3} ©
V|. | Duplicates A O_0
VII. { Laboratory control samples A LC5
VIII. | Sample resulit verification N
IX. | Overall assessment of data P(
X. Field duplicates S \,\/ (5(7)
L e | et pianiee NO &G\
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: LJC‘\ )((’A/
1 EB-2-7/16/13 11 [MW-24-1 21 31
2 MW-14-5 12 |MW-24-3MS 22 32
3 MW-14-4 13 |MW-24-3MSD 23 33
4 MW-14-3 14 |[MW-24-3DUP 24 34
5 MW-14-2 15 [MW-24-1MS 25 35
6 DUPE-2-3Q13 16 |[MW-24-1MSD 26 36
7 MW-14-1 17 |MW-24-1DUP 27 37
8 MW-24-4 18 28 38
9 MW-24-3 19 29 39
10 | MW-24-2 20 30 40
Notes:

30230B6W.wpd



C# ma()'@%& VALIDATION FINDINGS WORKSHEET Page:__ 1 of 1
Sample Specific Analysis Reference Reviewer____CR

2nd reviewer: QC

circled methods are applicable to each sample.

ample ID Parameter

*\ﬁ& oH TDSQFWO Alk CN NH, TKN TOC Cré+ CIO,
-\ \ |oH TDS I F NO. NO, 50, 00, Ak CN NH, TKNTOW

-\l |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC(Cro9) CIO,
WM on 105 o NO, NO, SO, 0-PO, Alk CN NH, TKN TOC(Cre¥ Cla
N—

NO, @304 @ Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO,SO4OPO4NKCNNHTKNTOCC@+CD4
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CiO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NQO. NO., SO, O-PO, Alk CN NH. TKN TOC Cra+ CIO |

19471 |pH TDS Cl
pH TDS ClI
H TDS CI
pH TDS Cl
pH TDS Gl
pH TDS ClI
H TDS CI
H TDS Cl
H TDS CI
H TDS CI
pH TDS ClI
H TDs Cl
H TDS Gl
pH TDS Ci
pH TDS Cl
H TDS Cl
bH TDS CI
pH TDS Ci
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
TDNS _Cl

T |mom o jmomomym Mmoo Mmoo mom o omm o |moimomomoimo Mmoo omom o m o[mo|m

iments:
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LDC#_30230B6

Inorganics: Method__See Cover

s

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:\_of_
Reviewer:
2nd Reviewer:

Concentration (mg/L)

Analyte

RPD

Perchlorate

1.9

3.2

51

\LDCFILESERVERWalidation\FIELD DUPLICATES\FD_inorganic\30230B6.wpd




LDC Report# 30230C1

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 17, 2013
August 19, 2013
Water

Volatiles

EPA Level lil

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14991

Sample Identification

TB-3-7/17/13
EB-3-7/17/13
MW-17-4
MW-17-3
MW-17-2
MW-18-5
MW-18-4
DUPE-3-3Q13
MW-18-3
MW-18-2
MW-18-2MS
MW-18-2MSD

VALOGIN\BATTELLEWPLI30230C1_BA3.DOC



Introduction

This data review covers 12 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:

) 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\BATTELLEVJPLA30230C1_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.

lL. Initial Calibraﬁon

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 () were greater than or equal to 0.990 .

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
All of the continuing calibration percent differences (%D) between the initial calibration

RRF and the continuing calibration RRF were less than or equal to 30.0% with the
following exceptions:

Associated
Date Compound %D Samples Flag AorP
7/18/13 Pentachloroethane 35.9 All samples in SDG 13-14991 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.

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.

3
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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 ldentifications

Raw data were not reviewed for this SDG.

Xll. Compound Quantitation

Raw data were not reviewed for this SDG.

XIlil. 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.

XVI. Field Duplicates

Samples MW-18-4 and DUPE-3-3Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound

MwW-184

DUPE-3-3Q13

RPD

Carbon tetrachloride

21

1.5

33

VALOGIN\BATTELLEWJPL\30230C1_BA3.DOC




Concentration (ug/L)

Compound MW-18-4 'DUPE-3-3Q13 RPD
Chloroform 0.69 0.57 19
Tetrachloroethene 0.95 0.68 33
Trichloroethene 0.92 0.64 36

XVII. Field Blanks

Sample TB-3-7/17/13 was identified as a trip blank. No volatile contaminants were
found.

Sample was identified as an equipment blank. No volatile contaminants were found with
the following exceptions:

Blank ID Compound Concentration

EB-3-7/17/13 Toluene 0.14 ug/L

VALOGIN\BATTELLEVJPLY30230C1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-14991

SDG Sample Compound Flag AorP Reason

13-14991 | TB-3-7/17/13 Pentachloroethane J (all detects) P Continuing calibration
EB-3-7/17/13 UJ (all non-detects) (%D)

MW-17-4
MW-17-3
MW-17-2
MW-18-5
MW-18-4
DUPE-3-3Q13
MW-18-3
MW-18-2

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-14991

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30230C1_BA3.DOC



LDC #:__30230C1 VALIDATION COMPLETENESS WORKSHEET Date: 2/14 /)2,

SDG #:__13-14991 Level Il Page:_lof |
Laboratory:._ BC Laboratories, Inc. Reviewer__ JV¢

2nd Reviewer:; g,
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: 7/7 /i%
Il GC/MS Instrument performance check A.
Il | Initial calibration 7 RSp £ 262 >

R H=

V. | Continuing calibration/ICV

colf/lo) & ze A
V. Blanks

VI. | Surrogate spikes

VIl. | Matrix spike/Matrix spike duplicates

> |2 = R > [P
>

VIH. | Laboratory control samples LcS
IX. | Regional Quality Assurance and Quality Control
X. Internal standards A
XI. | Target compound identification N
Xli. | Compound quantitation/RL/LOQ/LODs N
Xl | Tentatively identified compounds (TiCs) N
XIV. | System performance N
XV. | Overall assessment of data ,A
XVI. | Field duplicates < b = 73
XVil. | Field blanks W e = | Ep = 2
Note: A = Acceptable /Y/ 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:
Na&ter
1| 1837117113 11__[Mw-18-2mMS 21 | pniG(22¢6-B i) |31
; EB-3-7/17/13 12 |MW-18-2MSD 22 32
3 MW-17-4 13 23 33
4 MW-17-3 14 24 34
5 MW-17-2 15 25 35
6 MW-18-5 16 26 36
7 | Mw-18-4 D 17 27 37
8 DUPE-3-3Q13 b 18 28 38
9 MW-18-3 19 29 39
10 | MwW-18-2 20 30 40

30230C1W.wpd



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

0O0. 2,2-Dichloropropane

Hl. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochioromethane

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

I, 1sobutyl 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. Chiorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SSS. 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

VVV. 4-Ethyltoluene

PPPP.  Pertach lrrgethang

O. Carbon tetrachloride 1. 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 S8SSS.
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-butyl ether UUuu.
T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether VVVV.

COMPNDL_VOA wpd



LDC #__ 20220 C |

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".

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page:__lof |
Reviewer: V&
2nd Reviewer: g

N/A Was a continuing calibration standard analyzed at ieast once every 12 hours for each instrument?
1A Were all percent differences (%D) < 30% ?
Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
7/15 /i3 [3Tul 02 bepp 25.9 Al AV VAL

CONCAL.wpd



LDC#:_30230C1

VALIDATION FINDINGS WORKSHEET
Field Duplicates

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

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

Page:_1 of 1 _
Reviewer._JVG

2nd Reviewer: s’

Concentration (ug/L)
RPD
Compound 7 8
o} 2.1 1.5 33
K 0.69 0.57 19
AA 0.95 0.68 33
S 0.92 0.64 36

V:\FIELD DUPLICATES\30230C1.wpd



LDc#__20 %0 C| VALIDATION FINDINGS WORKSHEET Page._| of ]
Field Blanks Reviewer: fo&
2nd reviewer:
METHOD: GC/MS VOA (EPA SW 846 Method 8260)

YIN N/A Were field blanks identified in this SDG?
N _N/A Were target compounds detected in the field blanks?

H

Sample: 2 ( E% ) Field Blank / Trip Blank / Rinsate (circle one)

Concentration
Compound Linits (V4 /L)
cc 0.4
Sample: Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compaund Lnits { )
Sample: Field Blank / Trip Blank / Rinsate (circle one)

Concentration
Compaound Linits ( )

FLDBLK.wpd



LDC Report# 30230C4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 17, 2013
August 16, 2013
Water
Chromium

EPA Level Il

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14991

Sample Identification

EB-3-7/17/13
MW-17-4
MW-17-3
MW-17-2
MW-18-4
DUPE-3-3Q13
MW-18-3
MW-18-2
MW-18-2MS
MW-18-2MSD
MW-18-2DUP

VALOGIN\BATTELLEVPL\30230C4_BA3.DOC



Introduction

This data review covers 11 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Methods 200.8 for 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.

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\BATTELLEVJPL\30230C4_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. ICPMS Tune

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

lil. 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 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)

Raw data were not reviewed for this SDG.
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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-18-4 and DUPE-3-3Q13 were identified as field duplicates. No Chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte

Mw-18-4

DUPE-3-3Q13

RPD

Chromium

2.5

2.1

17

XV. Field Blanks

Sample EB-3-7/17/13 was identified as an equipment blank. No chromium was found with

the following exceptions:

Blank ID

Analyte

Concentration

EB-3-7117113

Chromium

0.71 ug/L

VALOGIN\BATTELLEVPL\30230C4_BA3.DOC




NASA JPL
Chromium - Data Qualification Summary - SDG 13-14991

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-14991

No Sample Data Qualified in this SDG
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LDC #.___30230C4 VALIDATION COMPLETENESS WORKSHEET Date: Wé/ /3

SDG #__ 13-14991 Level 1] Page: > of )
Laboratory: BC Laboratories, Inc. Reviewer:

Chcoeniue™ 2nd Reviewer:
METHOD: Metals (EPA Method 266:7#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
. Technical holding times Sampling dates: 7 /l/7 / \/6
il ICP/MS Tune
Ill. | Calibration
IV. | Blanks
V. ICP. Interference Check Sample (ICS) Analysis /\[O’f ('Q.qu\r@
VI. | Matrix Spike Analysis m%} O
VIl. | Duplicate Sample Analysis O\/O
VIill. | Laboratory Control Samples (LCS) / ,C%

Nox @i enlb

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

XI. ICP Serial Dilution

Xll. | Sample Result Verification

XIll. | Overall Assessment of Data

LI, =P plppr P

(5,6)

XIV. | Field Duplicates

XV | Field Blanks S | &8R- \
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
i les:
Validated Samples JG W
1 EB-3-7/17/13 11 |MW-18-2DUP 21 31
2 MW-17-4 12 22 32
3 MW-17-3 13 23 33
4 MW-17-2 14 24 34
5 MW-18-4 15 25 35
6 DUPE-3-3Q13 16 26 36
7 MW-18-3 17 27 37
8 MW-18-2 18 28 38
9 MW-18-2MS 19 29 39
10 | MW-18-2MSD 20 30 40
Notes:

30230C4W.wpd



LDC#:_30230C4

METHOD: Metals (EPA Method 6010B/7000)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_&of_}_\_
Reviewer: ‘

ov—
2nd Reviewer: E

Analyte

Concentration (ug/L)

RPD

Chromium

2.5

2.1

\LDCFILESERVER\Walidation\FIELD DUPLICATES\FD_inorganic\30230C4.wpd



- N
g P30 VALIDATION FINDINGS WORKSHEET Page.__"of |

Field Blanks Reviewer;, €1

2nd reviewer: =

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

@M Were field blanks identified in this SDG?
f N N/A Were target analytes detected in the field blanks?

Sample: \ Field Blank / Trip Blank / Rinsate / Other__{ 3 “52 (circle one)

Concentration
Analyte - Units ()
C 0.7 ol
O
Sample: Field Blank / Trip Blank / Rinsate / Other, (circle one)

Concentration

w Lnits { )

FLDBLK2.45W



LDC Report# 30230C6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 17, 2013

LDC Report Date: August 21, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level 1l
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-14991
Sample Identification

EB-3-7/17/13
MW-17-4
MW-17-3
MW-17-2
MW-18-5
MW-18-4
DUPE-3-3Q13
MW-18-3
MW-18-2
MW-17-3MS
MW-17-3MSD
MW-17-3DUP
MW-18-2MS
MW-18-2MSD
MW-18-2DUP

LABATTELLE\PL\30230C6_BA3.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 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.
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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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

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-18-4 and DUPE-3-3Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

3
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Concentration (mg/L)

Analyte MW-18-4 DUPE-3-3Q13 RPD

Perchlorate 13 13 0

Xl. Field Blanks

Sample EB-3-7/17/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLE\JPL\30230C6_BA3.DOC




NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 1314991

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 1314991

No Sample Data Qualified in this SDG
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LDC #:__30230C6 VALIDATION COMPLETENESS WORKSHEET Date: ﬁ k&[ 6

SDG #.__ 1314991 Level Il Page:_“of '
Laboratory: BC Laboratories, Inc. Reviewer:

2nd Reviewer: g"

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

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

Validation Area Comments

Sampling dates: 7 / (7 L/S

. Technical holding times

1] Initial calibration

lll. | Calibration verification

v Blanks

o
O-r

LCS

\ Matrix Spike/Matrix Spike Duplicates

VI. [ Duplicates

VII. | Laboratory control samples

VIIl. | Sample result verification

IX. | Overall assessment of data

X
X. Field duplicates S/\ Mﬂ, (Q ,/]\

X1 | Eield hlanks. N 9 CQ~ \
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: k/fo‘@\"

1 EB-3-7/17/13 11 [MW-17-3MSD 21 31
2 MW-17-4 12 |MW-17-3DUP 22 32
3 MW-17-3 13 [MW-18-2MS 23 33
4 MW-17-2 14  |MW-18-2MSD 24 34
5 MW-18-56 15  |MW-18-2DUP 25 35
6 MW-18-4 16 26 36
7 DUPE-3-3Q13 17 27 37
8 MW-18-3 18 28 38
9 MW-18-2 19 29 39
10 | MW-17-3MS 20 30 40
Notes:

30230C6W.wpd



IC# E;Q?/EOCQ VALIDATION FINDINGS WORKSHEET Page:__1 of 1

Sample Specific Analysis Reference Reviewer.___ CR

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

ample ID Parameter

KK pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC cm@
(09 o
- pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOQCr64 CIO,
N——"

pH TDS CI F NO, NO, SO, O-PO, Ak CN NH, TKN TOC Cré+ CIO,

pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,

X\' ‘D’R pH TDS Cl F_NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+CIO)

\%15 |pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC@E{

H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ clo,

pH TDS CI F_NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

H TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,

H TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,

H TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,

H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

pH TDS CI
H TDS Cl
pH TDS Ci
H TDS Cl
pH TDS Cl
pH TDS Cl
H TDS ClI
H TDS Cl
pH TDS Cl
H TDS ClI
pH TDS Cl
| pH _THS_ClI

NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
NO, NO, SO, O-PO, Al CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Gr6+ CIO,
NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
NO. NO._ SO, 0-PO, Alk CNNH. TKN TQC Cra+ CIO

- M (M T i T m o mm M mimfmomomo Mmoo im Mmoo moimo oot [

iments:
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LDC#_ 30230C6

Inorganics: Method__See Cover

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:\_of \
Reviewer:

2nd Reviewer: f—

Concentration (mg/L)

Analyte

RPD

Perchlorate

13

13

\LDCFILESERVERWalidation\FIELD DUPLICATES\FD_inorganic\30230C6.wpd
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LABORATORY DATA CONSULTANTS, INC.

7750 El Camino Real, Suite 2L, Carlsbad, CA 92009 Bus: 760/634-0437 Fax: 760/634-0439

BREALAEMLEMLLL

Y m—

Battelle August 30, 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 August 16, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30249:

SDG # Fraction
13-15120 Volatiles, Chromium, Wet Chemistry
13-15237

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

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update llA, August 1993; update Il, September 1994;

update |IB, January 1995; update 1ll, December 1996; update IlIA, April
1998; 11IB, November 2004; Update 1V, February 2007

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

Sincerely,

IS
Pei Geng
Project Manager/Senior Chemist

L:\Battelle\JPL\30249COV.wpd



Attachment 1

DC #30249 (Battelle-San Diego / NASA JPL)

(3)

DATE DATE VOA Cr CLO, Cr(Vi)
LDC SDG# REC'D DUE (524.2) | (200.8) { (314.0) | (7196)
/ _, s{wl|s |w wls|wls s
A 13-15120 08/16/13 {09/09/13
A 13-15120 08/16/13 |09/09/13 i3
B 13-16237 08/16/13 |09/09/13 787ﬁ 0|1
B 13-15237 08/16/13 {09/09/13 é%% %
[Total A/PG 2510 |2810 (2870 |28]0 0]010}0 010040 109

Shaded cells indicate Level IV validation (all other cells are Level lll validation). 30249ST.wpd




LDC Report# 30249A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 18, 2013

LDC Report Date: August 29, 2013
Matrix: Water

Parameters: Volatiles

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

Sample Delivery Group (SDG): 13-15120
Sample Identification

TB-4-7/18/13
EB-4-7/18/13
MW-22-3**
MwW-22-2
MW-22-1
MW-26-2
MW-26-1
MW-25-5
MW-25-4
MW-25-3
DUPE-4-3Q13
MW-25-2
MW-25-1
MW-25-4MS
MW-25-4MSD

**Indicates sample underwent EPA Level [V review
1

VALOGIN\BATTELLEVPL\30249A1_B34.D0OC



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 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\BATTELLEVJPL\30249A1_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.

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 A orP

7/22/13 Pentachloroethane 33.0 TB-4-7/18/13 J (all detects) P
(1309468-CCV2) EB-4-7/18/13 UJ (all non-detects)
MW-22-3**
MW-22-2
MW-22-1
MW-26-2
MW-26-1
MW-25-5
MW-25-4
MW-25-3
MW-25-4MS
MW-25-4MSD
BWG1454-Blk1

7/22/13 Bromomethane 45.0 DUPE-4-3Q13 J (all detects) P
(1309468-CCV3) MW-25-2 UJ (all non-detects)
Naphthalene 33.0 MW-25-1 J (all detects)

UJ (all non-detects)

VALOGIN\BATTELLE\PL\3024%A1_B34.DOC



Associated

Date Compound %D Samples Flag AorP
7/22/13 Pentachloroethane 58.0 DUPE-4-3Q13 J (all detects) P
(1309468-CCV4) MW-25-2 UJ (all non-detects)

MW-25-1

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

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.

XI. Target Compound ldentifications

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.

VALOGIN\BATTELLEWPL\30249A1_B34.DOC



Xll. 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.

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.

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 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-25-3 and DUPE-4-3Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound MW-25-3 DUPE-4-3Q13 _ RPD
Chloroform 0.58 0.48 19
Tetrachloroethene 0.21 0.16 27

XVII. Field Blanks

Sample TB-4-7/18/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-4-7/18/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration

EB-4-7/18/13 Toluene 0.11 ug/L

VALOGIN\BATTELLEWPL\30249A1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-15120

SDG Sample Compound Flag AorP Reason

13-15120 | TB-4-7/18/13 Pentachloroethane J (all detects) P Continuing calibration
EB-4-7/18/13 UJ (all non-detects) (%D)

MwW-22-3**
MW-22-2
MW-22-1
MW-26-2
MW-26-1
MW-25-5
MW-25-4
MW-25-3

13-15120 | DUPE-4-3Q13 Bromomethane J (all detects) P | Continuing calibration
MW-25-2 Naphthalene UJ (all non-detects) (%D)
MW-25-1 Pentachloroethane

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15120

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30249A1_B34.D0C



LDC #:

30249A1

SDG #:

1315120

Laboratory:._ BC Laboratories, Inc.

METHOD: GC/MS Volatiles (EPA Method 524.2)

VALIDATION COMPLETENESS WORKSHEET

Level llI/1v

Date:_3/2% /)2
Page:_lof [

Reviewer:
2nd Reviewer.__y\ A~

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: 7/' g A’b
. GC/MS Instrument performance check 7&, !
. | initial calibration A 2 RSy & 26 3 rv
IV. | Continuing calibration/ICV %V\) CON/1Gy <z B0 )
V. | Blanks A
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates N A
VII. | Laboratory control samples A’ s
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A
XI. | Target compound identification A Not reviewed for Level [li validation.
Xll. | Compound quantitation/RL/LOQ/LODs A Not reviewed for Level |1} validation.
XII. | Tentatively identified compounds (TICs) ﬁ Not reviewed for Level Il validation.
XIV. | System performance A_ Not reviewed for Level |l} validation.
XV. | Overall assessment of data A
xVi. | Field duplicates 5!/\\_ D = w N
XVII. | Field blanks N ip& = Ep - 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

N¥ad
1- TB-4-7/18/13 11 |DUPE-4-3Q13 21 NG Ergd— & Ilq 31
5 EB-4-7/18/13 12 |MW-25-2 22 32
; MW-22-3** 13 |Mw-25-1 23 33
4 | MW-22-2 14 |MW-25-4MS 24 34
5 | MW-22-1 15 |MW-25-4MSD 25 35
6 | Mmw-oe-2 16 26 36
7 [ Mw-26-1 17 27 37
8 | Mw-25-5 18 28 38
9 | Mw-25-4 19 29 39
10 | mw-25-3 b 20 30 40

30249A1W.wpd



LDC #: 3024@ At VALIDATION FINDINGS CHECKLIST Page:_1 of 2
Reviewer:_ JVG

2nd Reviewer.___ \ ——

Method: Volatiles (EPA Method 524.2)

ValidationArea, Yes | No | NA Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.
= Y

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 percent relative standard deviations (%RSD) < 20%?
s 3 2

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

Were all percent 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?

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

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?
B o T AP o~ % S

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?

VOA-524.wpd version 1.0



LDC #: 20 g A } VALIDATION FINDINGS CHECKLIST Page:_2 of 2
Reviewer:_ JVG
2nd Reviewer.__ ..~

Findings/Comments

Were performance evaluation (PE) samples performed? /

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

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?

IDid 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 CRQLs 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?

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)?

@% e ' 7

Were relative intensities of the major ions within + 20% between the sample and / )5‘7

Overall assessment of data was

Field blanks were identified in this SDG. /

Target compounds were detected in the field bianks.

\
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METHOD: VOA (EPA Method 524.2)

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 aicohol

C. Vinyl 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-Trichiorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

Ill. Isobutyl 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. Ethyt 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.  Peutachlvre eth dne.
M. 2-Butanone GG. Xylenes, total AAA, 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VVV. 4-Ethyltoluene PPPP.

O. 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 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-Isopropyitoluene AAAA. Ethyl tert-butyl ether Uuuu.

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methy! ether VVVV.

COMPNDL.1s.wpd




LDC #_ 22244 K\

METHOD: GC/MS VOA (EPA Method 524.2)

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

ase 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:__l_of_L
Reviewer:___{ 5 lgé
2nd Reviewer,__ [ ~—

Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
7/22 /s [% 09 468 CoN> AN N A 220 |= 10 14,15 BWG (4 piky J fns fe
7/o> /1> (2094 68— Cn2 B s - 13
Mg 330
12> [in 130 94¢x. coi4 N AN 589 1%

CONCAL.wpd



LDC#: 30249A1 VALIDATION FINDINGS WORKSHEET Page: 1 of 1_
Field Duplicates Reviewer:_ JVG

2nd Reviewer: o

METHOD: GC MS Volatiles (EPA Method 524.2)

A N NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Concentration (ug/L)
RPD
Compound 10 11
K 0.58 0.48 19
AA 0.21 0.16 27

V:\FIELD DUPLICATES\30249A1.wpd



LDC#__%02¢9 A I VALIDATION FINDINGS WORKSHEET Page:_| of |
Field Blanks Reviewer.__ )\
2nd reviewer: l ~—

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

N N/A Were field blanks identified in this SDG?
N _N/A Were target compounds detected in the field blanks?

Sample: 2 (E‘b/) Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compound Units lm/g

cC 0. )

Sample: Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compolnd Lnits { )

Sample: Field Blank / Trip Blank / Rinsate (circle one)
Concentration
Compaound Lnits ( )

FLDBLK.wpd



LDC#: _20244 A \ VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Page: | of ]
Reviewer: JVG

2nd Reviewer: e

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

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

A = Area of associated internal standard
C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (IS) (RRF 10 std) (RRF 10 std) (Initial) (Initial)
1 ICAL 7/15/2013  |Benzene (1S1) 1.92134 1.92134 1.88704 1.88704 11.85 11.85
MS V5 Trichloroethene (1S2) 0.36392 0.36392 0.34011 0.34011 11.09 11.09
1,1,2,2-TCA (1S3) 0.58990 0.58990 0.54691 0.54691 6.84 6.84

071513 voa524 ms v5 tce




LDC#__ 2032449 A4 | VALIDATION FINDINGS WORKSHEET

Page:Lof_L_
Continuing Calibration Results Verification

Reviewer._ JVG
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:

Where:

ave. RRF = initial calibration average RRF
RRF = continuing calibration RRF

Ax = Area of compound,

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

Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx)

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

Reported Recalculated Reported Recalculated
Calibration Average RRF RRF RRF %D %D
Standard ID Date Compound  (IS) (Initial) (CC) (CC)
22jul02 07/22/13 Benzene (1S1) 1.887043 1.896091 1.896091 0.5 0.5
13094698-ccv1 Trichloroethene (182) 0.340107 0.340557 0.340557 0.1 0.1
1,1,2,2-TCA (1S3) 0.546910 0.594341 0.594341 8.7 8.7




LDC #__402¢q A ) VALIDATION FINDINGS WORKSHEET

Page:_1 of 1
Surrogate Results Verification

Reviewer:__ JVG
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: ﬁ 3
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 10,0 5’ . 8Y 98, » 19,4 5
t
Bromofluorobenzene \6 il 4 y 6,)’ a) 1% ﬁ' 5
1,2-Dichlorobenzene-d4 qL/ 0.6 4 fo tol J
Dibromofiuoromethane
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
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.wpd



VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

Page:_1 of 1
Reviewer:_JVG
2nd Reviewer._ ( ~—

LDC#__ 30x4q A/

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 - MSDC | * 2/(MSC + MSDC) MSC = Matrix spike percent recovery MSDC = Matrix spike duplicate percent recovery
MS/MSD sample: ¢ /<
Spike Sample Spiked Sample Matrix Spike ike Duplicate MS/MSD |
Added Concentration Concentration
Compound _ (4 9 A (%5} /L, ) ( ) /L‘) Percent Recovery Percent Recovery RPD
M wms | wmsn N .. mMs | msn Recale Il Reported | Recale Il Reported | Recalc |
1,1-Dichloroethene 2.5, 6D 2S00 0 2(. l2p 20 . 27 [64 o 4, lo 1% 6 Ge&3 v,9%
Trichloroethene 24 84| 94.¢0o 9.5 ”l’?'\/ 98-« A8 :,f L 1, 1%
Benzene 24 7, 25.0% 44 .o XY .o {00 2 [ g )- 2%
Toluene . 67 z85 2 62 1o ) (a,] I, %) ,‘X/
Chlorobenzene y 4 qL / L 1% | 4.5 9 (6} lo ) leo {60 S. 71% o, 7I"‘/

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 resuits.

MSDCLC.wpd



LDC #__ %0 49 bf) VALIDATION FINDINGS WORKSHEET Page:_1 of 1_
Laboratory Control Sample Results Verification Reviewer_ JVG
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=1LCS -LCSD}*2/(l.CS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

Lesio:__ Bug 14— bl

Spike Spiked Sample JLCS 1L csh 1 GSA CSD
Addzi Concent/ration )
Compound {9 ) (9 /) Percent Recovery Percent Recovery RPD
1cs icsn tcs 1 icsn | Repated | Recale Il Reported | Recalc | —_Remm_—%m&
1,1-Dichloroethene 25,0 hA 24 4\ b 44.¢ 19.¢
Trichloroethene > 3‘5"% T 6’4 5 24, >
Benzene 25 .73 s, / 15, )
Toluene 24.0¥ Q6.3 A¢.2
Chlorobenzene 4 ¥ 22 % ’ 9l QL v

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.wpd



LDC# 9o Pz{q H VALIDATION FINDINGS WORKSHEET Page: 1 of 1 _
Sample Calculation Verification Reviewer: JVG

2nd reviewer: | g

METHOD: GC/MS VOA (EPA Method 524.2)

Compound results reported with a positive detect were recalculated and verified using the following equation:

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

A = Area of the characteristic ion (EICP) for the compound Sample 1.D. 3 'Tr?rclll (VX1 N
to be measured

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

I = Amount of internal standard added in nanograms (ng) Conc. ={( 17‘54 ) (o ) ( )

(392764) (o, 00 )¢ ) ( )
RRF = Relative response factor of the calibration standard. !

V, = Volume or weight of sample purged in milliliters (ml) or = b, l2 ﬁ
grams (g).

Df = Dilution factor. a

. . . : A . 0- L “g .

%S = Percent solids, applicable to soils and solid matrices

only.
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Compound ( ) { ) (Y/N)
fo.1 )
-\

RECALC.wpd



LDC Report# 30249A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 18, 2013

LDC Report Date: August 29, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15120
Sample ldentification

EB-4-7/18/13
MW-22-3**
MW-22-2
MW-22-1
MW-26-2
MW-26-1
MW-25-5
MW-25-4
MW-25-3
DUPE-4-3Q13
MW-25-2
MW-25-1
MW-25-4MS
MW-25-4MSD
MW-25-4DUP

**|Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLEVWPL\30249A4_B34.D0OC 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 Methods 200.8 for 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 alaboratory 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 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.

udJ 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\30249A4_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 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.

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

VALOGIN\BATTELLE\PL\30249A4_B34.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.

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

Samples MW-25-3 and DUPE-4-3Q13 were identified as field duplicates. No chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L})

Analyte MW-25-3 DUPE-4-3Q13 RPD

Chromium 3.3 3.1 6

XV. Field Blanks

Sample EB-4-7/18/13 was identified as an equipment blank. No chromium was found with
the following exceptions:

Blank 1D Analyte Concentration (ug/L)

EB-4-7/18/13 Chromium 0.67

VALOGIN\BATTELLE\JPL\30249A4_B34.DOC



NASA JPL
Chromium - Data Qualification Summary - SDG 13-15120

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15120

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30249A4_B34.D0C



LDC #.__30249A4 VALIDATION COMPLETENESS WORKSHEET Date: ffzélﬁ

SDG #___ 1315120 Level Illnv Page: \ of |
Laboratory: BC Laboratories, inc. Reviewer._CL
Chcomium 2nd Reviewer:z

METHOD: Metals (EPA Method 208-74200.8)

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
. Technical holding times Sampling dates: 7 /l 8/ \5
Il ICP/MS Tune
lll. | Calibration
I\VV. | Blanks

V. | ICP Interference Check Sample (ICS) Analysis

Now cegriced
s/0

Qo

A3

[ CS5
Nox eekewad Co leweld M

VI. | Matrix Spike Analysis

VII. | Duplicate Sample Analysis

VIII. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. ] Furnace Atomic Absorption QC

XI. | ICP Serial Dilution

Not reviewed for Level Il validation.

XIV. | Field Duplicates (Y ) O)
xv_| Field Blanks S\ | S= |

XN. | Sample Result Verification

XIll. | Overall Assessment of Data

9?922>>>>2$$Dy

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

1 EB-4-7/18/13 11 [Mw-25-2 21 31
2 [ Mw-22-3+ 12 [MW-25-1 22 32
L i
3 [ Mw-22-2 13 |MW-25-4MS 23 33
4 | MW-22-1 14 [MW-25-4MSD 24 34
5 | Mw-26-2 15 | MW-25-4DUP 25 35
6 | MW-26-1 16 26 36
7 [ Mw-25-5 17 27 37
8 | Mw-254 18 28 38
9 [Mw-25-3 19 29 39
10 | DUPE-4-3Q13 20 30 40
Notes:

30249A4W.wpd



2o TAAAN .
VALIDATION FINDINGS CHECKLIST Page:__tof_&_

Reviewer:_L
2nd Reviewer: ¢ N

LDC #:

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.

A

Cooler temperature criteria was met.

Il ICP/MS Tune

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

N

Were %RSD of isotopes in the tuning solution <5%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?

NEAYAA

Were all initial calibration correlation coefficients > 0.9957

IV. 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?

N\

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

(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike

Were the MS/MSD percent recoveries (%R) and the relative percent differences /
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 analyzed per extraction batch? i

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



o
LDC #: nj()?/ Lq Ab\ VALIDATION FINDINGS CHECKLIST Page:ﬁof i
Reviewer: gg
AV

2nd Reviewer:

Validation Area Yes| No | NA Findings/Comments

VIIl. Furnace Atomic Absorption QC

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%7? (Level IV only)

AN

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 will be ~
used to gqualify the data.

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

Were ali the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) pd
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.

XIV. Field duplicates

A\

Field duplicate pairs were identified in this SDG.

N

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#:_30249A4

METHOD: Metals (EPA Method 6010B/7000)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:L_o\f
Reviewer: (J\;
2nd Reviewer: \ =~

Analyte

Concentration (ug/L)

10

RPD

Chromium

3.3

3.1

\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\30249A4.wpd



el
e Al VALIDATION FINDINGS WORKSHEET Page:' of

Field Blanks Reviewer:
2nd reviewer:

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

C% N N/A Were field blanks identified in this SDG?
N N/A Were target analytes detected in the field blanks?

Sample: \ Field Blank / Trip Blank / Rinsate / Other{ 592 {circle one)
Concentration
——Analyte Units { )
Cc 0.671a/l
(-

Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)
Concentration
Analyte Units { \

FLDBLK2.4SW



Loc#__ 224 VALIDATION FINDINGS WORKSHEET Page:_\_of |
Initial and Continuing Calibration Calculation Verification Reviewer:
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
lL———Recalcutated —Reported
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (ugiL) %R %R (Y/N)
ICP (Initial calibration)
+CV ICP/MS (Wnitial calibration) o 3.0 ok 50 LO L ( O“’( \f
CVAA (Initial calibration)
ICP (Continuing calibration)
CON | cPms (Continuing cafibration) | (o AT 4473 [0 9Q . 9 %9 T
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 resulits.

CALCLC.45wW



DG # P ZFA9 VALIDATION FINDINGS WORKSHEET page | of |
Level IV Recalculation Worksheet Reviewer:

2nd Reviewer:_{ /~—

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

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sahple 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=|8-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 formuia:

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

L Recalculated. -Beparted |
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

- [_C <, Laboratory control sample C( _ o l l Zﬂ% L/( O L O’\ | O% L]/

)/b Matrix spike L (SSR(-S);)ﬂ 6 \/LO . qu Cs q? 5/
\C) Duplicate \l/ | 6\% |\{\4”LQ 5} \\/[ 6 \\—{ %l/

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
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VALIDATION FINDINGS WORKSHEET Page:
Sample Calculation Verification

—

Reviewer:
2nd reviewer:

if

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

ease 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?

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 CC were recalculated and verified using the following
equation:
Concentration = RD Dil Recalcuiation:
(in. Vol.) - /7
_ 2 Ll A
RD = Raw data concentration @o\w @'9\-—\6‘\ = ¢ /{iﬁ
FVv = Final volume (ml)
in.Vol. = Initial volume (ml) or weight (G)
Dil = Dilution factor
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (ASI—) (]9 (Y/N)
‘O Cc o] .7 T
Note:

RECALC.48W



LDC Report# 30249A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 18, 2013

LDC Report Date: August 29, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15120
Sample ldentification

EB-4-7/18/13
MW-22-3**
MW-22-2
MW-22-1
MW-26-2
MW-26-1
MW-25-5
MW-25-4
MW-25-3
DUPE-4-3Q13
MW-25-2
MW-25-1
MW-25-4MS
MW-25-4MSD
MW-25-4DUP

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLEWPL\30249A6_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 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 |l 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\BATTELLE\JPL\30249A6_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. 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.

V. 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.

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 Il criteria.

IX. Overall Assessment of Data

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

VALOGIN\BATTELLE\JPL\30249A6_B34.00C



X. Field Duplicates

Samples MW-25-3 and DUPE-4-3Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte MW-25-3 DUPE-4-3Q13 RPD
Hexavalent Chromium 0.0030 mg/L 0.0028 mg/L 7
Perchlorate 11 ug/lL 11 ug/L 0

Xl. Field Blanks

Sample EB-4-7/18/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEVJPL\30249A6_B34.DOC



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15120

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15120

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30249A6_B34.DOC



LDC #:__30249A6 VALIDATION COMPLETENESS WORKSHEET Date: a@/ 6

SDG #.__1315120 Level llinv Page:_ \ of \
Laboratory: BC Laboratories, Inc. Reviewer:_ (/-
2nd Reviewer:_y_~~

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.

Validati A
Sampling dates: 7/|%/(>

. Technical holding times

1l Initial calibration

1ll. | Calibration verification

[\ Blanks

NS/O
Oop
LLS

V | Matrix Spike/Matrix Spike Duplicates

VI. | Duplicates

g>>>m>>>>>

VIl. | Laboratory control samples
VIII. | Sample result verification Not reviewed for Level Il validation.
IX. | Overall assessment of data
X. | Field duplicates (q ) | O )
X! | Field hlanks 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 Sampleﬁ’;l\ndicates sample underwent Level IV validation
1 EB-4-7/18/13 11 |MW-25-2 21 31
2 MW-22-3** 12 {MW-25-1 22 32
3 MW-22-2 13 |MW-254MS 23 33
4 MW-22-1 14 |MW-25-4MSD 24 34
5 MW-26-2 15 |MW-25-4DUP 25 35
6 MW-26-1 16 26 36
7 MW-25-5 17 27 37
8 MwW-25-4 18 28 38
9 MwW-25-3 19 29 39
10 | DUPE-4-3Q13 20 30 40
Notes:

30249A6W.wpd



LDC #: /%OZ%QHQ VALIDATION FINDINGS CHECKLIST Page:Lof?l
Reviewer._(C g&
2nd Reviewer: ,g

Method:inorganics (EPA Method 420co.2n— )

Validation Area Yes | No | NA Findings/Comments

l. Technical holding times
All technical holding times were met. -
Cooler temperature criteria was met.
1. Calibration
Were all instruments calibrated daily, each set-up time? e
Were the proper number of standards used? /|
Were all initial calibration correlation coefficients > 0.9957?

7
Were all initial and continuing calibration verification %Rs within the 80-110% QC
limits?

e

Were titrant checks performed as required? (Level IV only) L
Were balance checks performed as required? (Level IV only) 'f"/ -
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 e
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? 4

e
Was an LCS analyzed per extraction batch?
Were the LCS percent recoveries (%R) and relative percent difference (RPD) e
within the 80-120% (85-115% for Method 300.0) QC limits?
VI. Regional Quality Assurance and Quality Control

/7
Were performance evaluation (PE) samples performed?
/

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

WETC-EPA_2010.wpd version 1.0



LDC # /BOZ(/LQ’AQ VALIDATION FINDINGS CHECKLIST Page:@b&_

Reviewer:;

2nd Reviewer:__y ~r

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?

VIIl. Overall assessment of data

Overall assessment of data was found to be acceptable.

IX. Field duplicates

Field duplicate pairs were identified in this SDG. e

Target analytes were detected in the field duplicates. ye

X. Field blanks

Field blanks were identified in this SDG. 7 y

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0



LDC # ﬁ é%O(A/G

VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer; CR
2nd reviewer:_\ N\~

All circled methods are applicable to each sample.

| Sample 1D Parameter

['}7/ pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN Tom
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
@)&5 pH TDS CI F NO, NO, SO, O-PO, Ak CN NH; TKN TOMD
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+Eg4

pH TDS CI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,

pH TDS CI F NO; NO, SO, O-PO, Alk CN NH,; TKN TOC Cr6+ CIO,

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO; NO, SO‘; 0O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO; NO, SO, O-PO, Ak CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ ClO,

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,

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

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CiO,

pH TDS CI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

pH TDS C! F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH _TDS CIL F NO, NQ. SO, O-PO, Alk CN NH., TKN TOC Cr6+ CIO,

Comments:

WC.wpd




LDC# 30249A6 VALIDATION FINDINGS WORKSHEET

Inorganics: Method__See Cover

Field Duplicates

Page:\-_ofl_
Reviewer:

2nd Reviewer._y .~

Concentration (ug/L)

Analyte

10

RPD

Hexavalent Chromium (mg/L.)

0.0030

0.0028

Perchlorate

11

11

WLDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\30249A6.wpd



Cl ,
LDC #: ot Q%}/é Validation Findings Worksheet PagezL of\_
Initial and Continuing Calibration Calculation Verification Reviewer;_C1
2nd Reviewer:__—"

Method: Inorganics, Method ___See Cover

The correlation coefficient (r) for the calibration of%was recalculated.Calibration date: 7 /7/7// lg

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

%R = Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area rorr’ rorr (YIN)
Initial calibration s1 0.0 0
s2 2 0.0022 0.999877 0.999818
s3 4 0.0042
OtQ\ s4 6 0.0062 '
{
s5 10 0.0103 '
s6 20 0.0209 |
e v 5ot 0Y C
Calibration verification C< CC/ @ ‘O @Cﬁ \H [O l O ‘
3 J ez - O/ E
Calibration verification \l/ O'OS ‘ [ [ O ( 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 results.




LDC #___ 27 VALIDATION FINDINGS WORKSHEET Page. - ofl_

Level IV Recalculation Worksheet Reviewer:
2nd Reviewer:_{~—

METHOD: Inorganics, Method __ SCQ.Co_

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 Reporfed
Found/S True /D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
Laboratory control sample

LCS Cloy | 1014 10 [F=N 10, %

V5 0 | sy | ooszem) 10U ] 1O

5 e oy | | B | HIe | H7e S

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



LDC #: /‘%ﬂ%wd VALIDATION FINDINGS WORKSHEET page: | of !
Sample Calculation Verification Reviewer: O

2nd reviewer: N

METHOD: Inorganics, Method ___ S<0 _ov€& -

ease 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 results within the calibrated range of the instruments?

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

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

Concentration = Recalculaﬂon
—Towe e ooY? =
Oleoss ©0.000 s /L
Slo - c OO\

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte ( Ly (A7) (YIN)

PN C b 2.8 ~
&8 ngo) 0.00 ] {0.0010 NP

Note:

RECALC.6



LDC Report# 3024981

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 19, 2013

LDC Report Date: August 29, 2013
Matrix: Water

Parameters: Volatiles

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

Sample Delivery Group (SDG): 13-15237
Sample ldentification

TB-5-7/19/13
SB-2-7/19/13
EB-5-7/19/13
MW-23-3
MW-23-2
MW-23-1**
MW-3-4**
MW-3-3
MW-3-2
DUP-5-3Q13

**Indicates sample underwent EPA Level IV review
1

VALOGIN\BATTELLEVJPL\30249B1_B34.DOC



Introduction

This data review covers 12 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 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\BATTELLEWJPL\30249B1_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.

IIL. 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
7122113 Pentachloroethane 33.0 BWG1453-Blkt J (all detects) P
(1309468-CCV2) BWG1454-Blk1 UJ (all non-detects)
7122113 Bromomethane 45.0 TB-5-7/19/13 J (all detects) P
(1309468-CCV3) S$B-2-7/19/13 UJ (all non-detects)
Naphthalene 33.0 EB-5-7/19/13 J (all detects)

MW-23-3 UJ (all non-detects)

MW-23-2

MW-23-1**

MW-3-4**

MW-3-3

MW-3-2

DUP-5-3Q13

VALOGIN\BATTELLE\JPL\30249B1_B34.DOC



Associated
Date Compound %D Samples Flag AorP

7122113 Pentachloroethane 58.0 TB-5-7/19/13 J (all detects) P
(1309468-CCV4) SB-2-7/19/13 UJ (all non-detects)
EB-5-7/19/13
MW-23-3
MW-23-2
MW-23-1**
MW-3-4**
MW-3-3
MW-3-2
DUP-5-3Q13

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

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.

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 ldentifications

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.

VALOGIN\BATTELLEWPLY30248B1_B34.DOC



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.

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 lll
criteria.

XV. Overall Assessment of Data

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

XVL. Field Duplicates

Samples MW-3-2 and DUP-5-3Q13 were identified as field duplicates. No volatiles were
detected in any of the samples.

XVII. Field Blanks

Sample TB-5-7/19/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-5-7/19/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration

EB-5-7/19/13 Toluene 0.15 ug/L

Sample SB-2-7/19/13 was identified as a source blank. No volatile contaminants were
found with the following exceptions:

Blank ID Compound Concentration

SB-2-7/19/13 Toluene 0.16 ug/L

VALOGIN\BATTELLEWPL\30249B1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-15237

SDG

Sample

Compound

Flag

AorP

Reason

13-16237

TB-5-7/19/13
SB-2-7/19/13
EB-5-7/19/13
MW-23-3
Mw-23-2
MW-23-1**
MW-3-4**

DUP-5-3Q13

Bromomethane
Naphthalene
Pentachloroethane

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

Continuing calibration

(%D)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15237

VALOGIN\BATTELLE\JPL\30249B1_B34.DOC

No Sample Data Qualified in this SDG




LDC #:__ 3024981 VALIDATION COMPLETENESS WORKSHEET Date:_§/23/>

SDG #:__1315237 Level llinv Page:_|"of |

Laboratory._ BC Laboratories, Inc. Reviewer:__ 3V
2nd Reviewer:___\ o~

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: 7%% ﬂ}
Il. | GC/MS Instrument performance check A’
IIl. | Initial calibration IS( 2 £SD & 20 2. {J/
IV. | Continuing calibration/ICV 5\/\) COU'/, wl & 3o ",
V. | Blanks A
VI. | Surrogate spikes A,
VII. | Matrix spike/Matrix spike duplicates il A [21&120 - 0 ‘!
VIil. | Laboratory control samples A LCS
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards -A
XI. | Target compound identification A Not reviewed for Level Il validation.
Xll. | Compound quantitation/RL/LOQ/LODs A Not reviewed for Level |il validation.
XHI. | Tentatively identified compounds (TICs) A Not reviewed for Level |l validation.
XIV. | System performance A Not reviewed for Level ] validation.
XV. | Overall assessment of data A
XVI. | Field duplicates D p = 9,0
XVIl._| Field blanks W | T8 = | B = 2 S
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

M Ad o v

7 185719113 1 bue 1453 - by |2 31
3 | sm2711913 2] BWG I4%d - 22 32
5 Yess7nons 13 23 33
4 Tmw-23-3 14 24 34
5 | mw2s2 15 25 35
s uwzste 16 26 36
9

7 | Mw-3g 17 27 37
5 | wwas 18 28 38
9 | mwa2 ) 19 29 ' 39
2 | bup.s-3a13 b 20 30 40

30249B1W.wpd




LDC #: %azqq B) VALIDATION FINDINGS CHECKLIST Page:_1 of 2
Reviewer. JVG

2nd Reviewer:; \ —

Method: Volatiles (EPA Method 524.2)

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?

Were all samples analyzed within the 12 hour clock criteria?

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

%RSD) < 20%?

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

Were all erg:ent 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 v

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?

" =

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 |~

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) /
ithi imits?

VOA-524.wpd version 1.0



Loc#_ 70249 b VALIDATION FINDINGS CHECKLIST

Validation Area

Were performance evaluation (PE) samples performed?

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

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?

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 CRQLs adjusted to reflect all sample dilutions
and dry weight factors applicable to level IV validation?
= = S o

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)?

v

Overall assessment of data was found to be acceptable.

E
D
&

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

s 7

Field blanks were identified in this SDG.

ITarget compounds were detected in the field blanks.

VOA-524.wpd version 1.0

Page:_2 of 2

2nd Reviewer:

Findin gs/Comments




METHOD: VOA (EPA Method 524.2)

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

lil. 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 chioride

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

I11. Isobutyl 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

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. Chiloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzyl chioride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

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

NNNN. Penta chloro ¢ thane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafiuoroethane

0000.

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VVWV. 4-Ethyltoluene PPPP.
O. Carbon tetrachloride Il. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ.
P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropy! ether RRRR.
Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol S§SSS.
R. cis-1,3-Dichloropropene LL. Methyi-tert-butyl ether FFF. 1,3-Dichlorobenzene Z72. tert-Butyl 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-Amyl methy! ether VVVV.

COMPNDL. 1s.wpd




LDC#_30244 f]

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".

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page:_l_of L
Reviewer. 3V
2nd Reviewer._ L——

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y /A Were all percent differences (%D) < 30% ?
Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications

7/>2 /(> [£09443— CoN= NA Al 33,0 Bug 143 - patke1 Bre il bk I Luz
7 fa> fi» 209 469 - <y 2 2 4s.0 |~ 10

M M Y-Ye)

[2644(R- N4 NNNAN £8.0 /

CONCAL.wpd



LDC #: 5"?_‘?’4 b)

METHOD: GC/MS VOA (EPA

VALIDATION FINDINGS WORKSHEET
Field Blanks

Me cd S$24 4

)

Y /N N/A Were field blanks identified in this SDG?
N _N/A Were target compounds detected in the field blanks?

Sample: __ 2 [ég /
7

Field Blank / Trip Blank / Rinsate (circle one)

Page:_\ of ZL
Reviewer.__(QV
2nd reviewer: { —

Compound

Concentration
Units (gél_ )

lc

0. 16

Sample: 77((?—5\‘ '
~ /

Field Blank / Trip Blank / Rinsate (circle one)

Compound

Concentration
Units (M4 /1)

0.1

Sample:

Field Blank / Trip Blank / Rinsate (circle one)

Compound

Concentration
Linits ( )

FLDBLK.wpd



LDC# __?0244 p, VALIDATION FINDINGS WORKSHEET e — o
Initial Calibration Calculation Verification 2nd Reviower [

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

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

A = Area of associated internal standard
C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
Standard ID Date Compound (IS) (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 7/15/2013  |Benzene (IS1) 1.92134 1.92134 1.88704 1.88704 11.85 11.85
MS V5 Trichloroethene (1S2) 0.36392 0.36392 0.34011 0.34011 11.09 11.09
1,1,2,2-TCA (1S3) 0.58990 0.58990 0.54691 0.54691 6.84 6.84

071513 voa524 ms v5 tce




LDC# 36 2¢4 p) VALIDATION FINDINGS WORKSHEET Page:_\of |

. . . . . . Reviewer: JVG
Continuing Calibration Results Verification 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 recaiculated
for the compounds identified below using the following calculation:

Where:
% Difference = 100 * (ave. RRF - RRF)/ave. RRF ave. RRF = initial calibration average RRF Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF Ais = Area of associated internal standard
Ax = Area of compound, Cis = Concentration of internal standard
Reported Recalculated Reported Recalculated
Calibration Average RRF RRF RRF % D %D
# Standard ID Date Compound (IS} (Initial) (CC) (CC)
22jul02 07/22/13 Benzene (i81) 1.887043 1.896091 1.896091 0.5 0.5
13094698-ccv1 Trichloroethene (1S2) 0.340107 0.340557 0.340557 0.1 0.1
1,1,2,2-TCA (IS3) 0.546910 0.594341 0.594341 8.7 8.7
2 22jui33 07/22/13 Benzene (1S1) 1.887043 1.838965 1.838965 2.5 2.5
13094698-ccv3 Trichloroethene (1S2) 0.340107 0.340519 0.340519 0.1 0.1
1,1,2,2-TCA (1S3) 0.546910 0.539016 0.539016 14 14




LDC#_ 20249 b/ VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Surrogate Results Verification Reviewer:__JVG
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: {g

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 [0,_ 0 0.2 q (O % | 62 9
Bromofluorobenzene ’ K. ‘j 2. Bﬁ ' Xﬁ, % )
1,2-Dichlorobenzene-d4 X/ [©. 7 l6g Jog J/
Dibromofluoromethane ’
Sampile 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
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.wpd



LDC#__ 354q ;é/ VALIDATION FINDINGS WORKSHEET Page:_1 of 1_

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer:_ JVG
2nd Reviewer:

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 - MSDC | * 2/(MSC + MSDC) MSC = Matrix spike percent recovery MSDC = Matrix spike duplicate percent recovery
MS/MSD sample: EAWAS
Spike Sample Spiked Sample Matrix Spike .. JL_Matrix Spike Duplicate W MS/MSD
Added Concentration Concentration
Compound (g A) vy A ) (g A Percent Recovery Percent Recovery RPD

|__MS____MSD__._______.__ | ms | msn Il Reported | Recalc Reparted | Recale )l Reported | Recalc |

1,1-Dichloroethene 25, 0D 2s,00 0 2. I2o 2. 27 X o ‘/' Jeg 1t s 0 is’) 0. 9%
Trichloroethene 24 1§ | 94.¢0 9.5 99\ 98-« A& 4,)‘ V% 1,1
Benzene 24 7, 25.0%¥ 44 .0 99 .0 o0 lop L )- 2%
Toluene *. 67 28 2 o2 02 10 (a,l . %) l.x’/
Chlorobenzene A ! / 25 I~ 24 ¢ Q (6} fo ) l 6o {60 6.7 1% o, 7""/

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.wpd



LDC#_ %0 il h) VALIDATION FINDINGS WORKSHEET Page:_1 of 1_
Laboratory Control Sample Results Verification Reviewer: JVG
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=1LCS -LCSD | * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LesiD: __ Bug 14sp— b
“ Spike Spiked Sample LCS LCSD LCS/I CSD
Added' Concent/ration
Compound ( 9 ) (49 Percent Recovery Percent Recovery RPD
LCS Lcsn LCs 1csh NI _Reported | _Recalc Il Reparted | Recalc __Begg%%

1,1-Dichloroethene 25 p A 24 4 ‘\/A- 49. ¢ 39, ¢

Trichloroethene >3 5’{{ 1[ q 4 % 9 4 ' %

Benzene 2% .73 9c. ,I 15, )

Toluene 94.0(& QGB 0\6'3»

Chlorobenzene g 22 | 9.4 91 v

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

LCSCLC.wpd



LDC #:

%014

METHOD: GC/MS VOA (EPA Method 524.2)

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: 1 of 1 _
Reviewer:_ JVG

2nd reviewer: L=

Compound results reported with a positive detect were recalculated and verified using the following equation:

Concentration = A(L)DF Example:
(ALYRRF)(V)(%S) .
A, = Area of the characteristic ion (EICP) for the compound Sample I.D. @ , _h" C/Ll (/\rﬂzzh“’-m,.
to be measured
A = Area of the characteristic ion (EICP) for the specific
internal standard
1 = Amount of internal standard added in nanograms (ng) Conc.=( 377 %4 )Y(¢ 10 ) ( )
(410066 ) 6 300y ) ) )
RRF = Relative response factor of the calibration standard.
vV, = Volume or weight of sample purged in milliliters (ml) or = 2. 70%
grams (g).
Df = Dilution factor. v
. . . — v 27w A
%S = Percent solids, applicable to soils and solid matrices
only.
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Compound { ) ( ) (Y/N)

RECALC.wpd



LDC Report# 30249B4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 19, 2013

LDC Report Date: August 29, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15237
Sample Identification

SB-2-7/19/13
EB-5-7/19/13
MW-23-4
MW-23-3
MW-23-2
MW-23-1**
MW-3-4**
MW-3-3

MW-3-2
DUP-5-3Q13
SB-2-7/19/13MS
SB-2-7/19/13MSD
SB-2-7/19/13DUP

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLEVPL\30249B4_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 Methods 200.8 for 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 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\30249B4_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.

II. ICPMS Tune

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

lIl. 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 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 |V review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level Ill criteria.

VALOGIN\BATTELLEVPL\30249B4_B34.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

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.

XIlll. Overall Assessment of Data

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

XIV. Field Duplicates

Samples MW-3-2 and DUP-5-3Q13 were identified as field duplicates. No chromium was
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte MW-3-2 DUP-5-3Q13 RPD

Chromium 0.56 0.50U 200

XV. Field Blanks
Sample EB-5-7/19/13 was identified as an equipment blank. No chromium was found.

Sample SB-2-7/19/13 was identified as a source blank. No chromium was found.

VALOGIN\BATTELLE\JPL\30249B4_B34.DOC



NASA JPL
Chromium - Data Qualification Summary - SDG 13-15237

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15237

No Sample Data Qualified in this SDG

V:ALOGIN\BATTELLE\JPL\30249B4_B34.DOC 5



LDC #:___30249B4 VALIDATION COMPLETENESS WORKSHEET Date: 542@/ B

SDG #__ 1315237 Level llinv Page:_\of) _
Laboratory: BC Laboratories, Inc. Reviewer._ (/L —
Croesiv e 2nd Reviewer:_| —

METHOD: Metals (EPA Method 26677/200.8)

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
|. | Technical holding times Sampling dates: 7 / ' q / \5
Il ICP/MS Tune
IIl.__| Calibration
IV. | Blanks

Now €. A4

NS/ O

O

LLS .
Non @wened Lo leye

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

Xl. ICP Serial Dilution

Not reviewed for Level |1l validation.

q,10)

XIl. | Sample Result Verification

BN N AR S Y

Xlll. | Overall Assessment of Data

V)
&

XIV. | Field Duplicates

XV_| Field Blanks NO |62V BB
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 g N
1 SB-2-7/19/13 11 |SB-2-7/19/13MS 21 31
2 EB-5-7/19/13 12 |{SB-2-7/19/13MSD 22 32
3 MW-23-4 13 |SB-2-7/19/13DUP 23 33
4 MW-23-3 14 24 34
5 MW-23-2 15 25 35
6 MW-23-1** 16 26 36
7 MW-3-4** 17 27 37
8 MW-3-3 18 28 38
9 MW-3-2 19 29 39
10 | DUP-5-3Q13 20 30 40
Notes:

30249B4W.wpd



-1 :
pes 0THAR VALIDATION FINDINGS CHECKLIST Page:_Llof Q
Reviewer:_2<L
2nd Reviewer: | s~

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?

AYA

Were %RSD of isotopes in the tuning solution <5%7?

lll. Calibration

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

N

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? /

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

V. ICP Interference Check Sample pa .

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.

VII. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

AN SN

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



o
LDC#: /IDOZ @ VALIDATION FINDINGS CHECKLIST Page:ﬁof _&__
Reviewer:
2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments

VIIl. Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.9957

Do all applicable analysies have duplicate injections? (Level 1V only)

ANIAVAN

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

N

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 will be e
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) e
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 1V validation?

XlIl. 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.

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0



LDC#:_30249B4 VALIDATION FINDINGS WORKSHEET Page: \ of\_

Field Duplicates Reviewer:
2nd Reviewer:

METHOD: Metals (EPA Method 6010B/7000)

Concentration (ug/L)

RPD
Analyte 9 10

Chromium 0.56 0.50U 200

\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\30249B4.wpd



Loc#__ 0 &1ERY VALIDATION FINDINGS WORKSHEET . Page\ of )
Initial and Continuing Calibration Calculation Verification Reviewer:

Ge_
2nd Reviewer: {Z E’

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
%
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (ugi/L) %R %R (Y/N)

ICP (Initial calibration)

ﬁ:\} ICP/MS (Initial calibration) C( M%,Cfgg 6 O Q7 L q CZ7 (q L_f

CVAA (Initial calibration)

ICP (Continuing calibration)

QQ\)’b ICPIMS (Continuing catibration) | (¢ %ﬁ ‘ ééj L// O qa Q qa lC/ 7/

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.45wW



LDC #__ 292939

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

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

Page: \ of__L
Reviewer:

2nd Reviewer.__ £~

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

%R = Found x 100
True

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

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

Where,

True =

Where,

Found = SSR (spiked sample result) - SR (sample result).

S = Original sample concentration

D = Duplicate sample concentration

Concentration of each analyte in the source.

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

%D = [I-SDR| x 100
!

Where,

I = Initial Sample Resuit (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 |

LCS

Laboratory control sample

Ce

oS

1o,

[ O

Found/S /| True / D/ SDR (units) Acceptable
Sample ID Type of Analysis Element {units) %R I RPD [ %D %R / RPD | %D (Y/N)
/\/ ICP interference check
J

(O |

\ \ Matrix spike (SSRf?;Q, We o O QO/B\ QC/IQ\
) Duplicate NO N @ @ O

\LJJ

A

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 recaiculated results.

TOTCLC.4SW
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Reviewer: (Z& .
2nd reviewer:4 —

LDC #: V(Q@V)

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

lease 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?

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 C( were recalculated and verified using the following
equation:
Concentration = RD Dil Recalculation:

(in. Viol.) /

. = G Ol e -
RD = Raw data concentration "=y P
FVv = Final volume (ml)
In.Vol. = Initial volume (ml) or weight (G)
Dil = Dilution factor
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (Y - (Y/N)

Note:

RECALC.4SW




LDC Report# 30249B6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 19, 2013

LDC Report Date: August 29, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15237
Sample ldentification

SB-2-7/19/13
EB-5-7/19/13
MW-23-4
MW-23-3
MW-23-2
MW-23-1**
MW-3-4**
MW-3-3

MW-3-2
DUP-5-3Q13
SB-2-7/19/13MS
SB-2-7/19/13MSD
SB-2-7/19/13DUP
MW-23-3MS
MW-23-3MSD
MW-23-3DUP

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLEWPL\30249B6_B34.D0C



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 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\30249B6_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) 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\JPL\30249B6_B34.DOC



X. Field Duplicates

Samples MW-3-2 and DUP-5-3Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples.

Xl. Field Blanks

Sample EB-5-7/19/13 was identified as an equipment blank. No contaminant
concentrations were found.

Sample SB-2-7/19/13 was identified as a source blank. No contaminant concentrations
were found.

VALOGIN\BATTELLEVPL\30249B6_B34.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15237

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15237

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\PL\30249B6_B34.DOC



LDC # 3024986 VALIDATION COMPLETENESS WORKSHEET pate: 81703

SDG #:__1315237 Level lllnv Page:_\of ]
Laboratory: BC Laboratories, Inc. Reviewer: %]
2nd Reviewer: L ~—

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
I.__[ Technical holding times A Sampling dates: /. / 9 7 L’>
Il Initial calibration A
ill._| Calibration verification A
IV { Blanks A
\ Matrix Spike/Matrix Spike Duplicates A mSl O
VI. | Duplicates A D\/Q
VII. | Laboratory control samples A L—CB
VIIl. | Sample result verification A Not reviewed for Level il validation.
IX. | Overall assessment of data A
X. | Field duplicates N () (q) lO)
M NO | 287\ =)
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
Yo~
1 SB-2-7/19/13 11 |SB-2-7/19/13MS 21 31
2 EB-5-7/19/13 12 [SB-2-7/19/13MSD 22 32
3 MW-23-4 13 |SB-2-7/19/13DUP 23 33
4 MwW-23-3 14 |MW-23-3MS 24 34
5 MW-23-2 15 |MW-23-3MSD 25 35
6 MW-23-1** 16 |MW-23-3DUP 26 36
7 MW-3-4** 17 27 37
8 MW-3-3 18 28 38
9 MW-3-2 19 29 39
10 | DUP-5-3Q13 20 30 40
Notes:

30249B6W.wpd



LDC #: /507/(’@@ )é VALIDATION FINDINGS CHECKLIST Page;_\_ofé

Reviewer:

2nd Reviewer:__\ ~

Method:Inorganics (EPA Method &20.cp2r— )

Validation Area Yes | No [ NA Findings/Comments

I. Technical holding times

All technical holding times were met. -~

Cooler temperature criteria was met. l

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? -

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

limits?

Were titrant checks performed as required? (Level IV only) -
Were balance checks performed as required? (Level IV only) d
Ill. Blanks |

Was a method blank associated with every sample in this SDG? 7

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 /F

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) e
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?

N

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



LDC #: %ZQ/(C®6 VALIDATION FINDINGS CHECKLIST Page:@d@’_

Reviewer:

o=
2nd Reviewer: l Z

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?

\ D

Were detection limits < RL?

VIIl. 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.

WETC-EPA_2010.wpd version 1.0



LDC # %OZ%O‘QDB

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:_ 1 of 1

CR

Reviewer:
2nd reviewer: SE

[ Samnple ID Parameter
I-{()  |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN To@@
pH TDS ClI F NO; NO, SO, O-PO, Ak CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
Qﬁt\\/‘j pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TO@CIQ
\\Hb pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6@
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6wlk61
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, 0O-PO, Atk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO; NO, SO“1 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS C! F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, O-PO, Ak CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO;, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO. NOQ. SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
Comments:

WC.wpd



A

LDC #:

Method: Inorganics, Method

The correlation coefficient (r) for the calibration oﬁ/{% was recalculated.Calibration date:

Validation Findings Worksheet
Initial and Continuing Calibration Calculation Verification

See Cover

2

L

Page: of

Reviewer: QZ]
2nd Reviewer:_b/

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

%R = Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area rore rorr (YIN)
Initial calibration s1 0.0 0
s2 2 0.0022 0.999877 0.999818
6 s3 4 0.0042
CQ A s4 6 0.0062
N4
s5 10 0.0103 (
\ s6 20 0.0209
Calibration verification C/CU } O | O l O% L O \ , O \
Ly > ]
R (8¢ .05 |00 | o7 [ 10)
Calibration verification
Lol W OFHL 1077
Calibration verification 4/ \ O/l ~+"

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.




Lpc# WL VALIDATION FINDINGS WORKSHEET | )

Page:_~ of /
Level IV Recalculation Worksheet Reviewer:. XS
2nd Reviewer: p —

METHOD: Inorganics, Method S€e.coen_

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 Repaorted.
Found/S True/D Acceptable
Sample ID Type of Analysis Element (units) {units) %R / RPD %R / RPD (Y/N)

Laboratory control sampie

(LS| Cloq | lovze | 10 o<l | oY <

Matrix spike sample (SSR-SR)

d & O0SSIES |00 | 10L L0,

Duplicate sample

o oy |2 |A%se | 5g6 | S8 | L

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

TOTCLC.6



LDC #: %OZ({C(&‘ VALIDATION FINDINGS WORKSHEET Page:J_of_l__

Sample Calculation Verification Reviewer. (&
2nd reviewer:

METHOD: Inorganics, Method ___5€0 _Cov€ -

ease 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 results within the calibrated range of the instruments?

N_N/A Are all detection limits below the CRQL?
Compound (analyte) results for Q/\O"\ reported with a positive detect were
recalculated and verified using the following equation:
Concentration = Recalculation:

ficQoy + O,OO@OJ 0O.00>+0.0000) _ 9
AR =~ DT el L
OO0 O .00\
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte ( o ) (Y/N)

(
© Q[0 a9 T

AY

Note:

RECALC.6
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LABORATORY DATA CONSULTANTS, INC.

7750 El Camino Real, Suite 2L, Carlsbad, CA 92009 Bus: 760/634-0437 Fax: 760/634-0439
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Battelle August 30, 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 August 22, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30280:
SDG # Fraction

13-15307, 13-15416  Volatiles, Chromium, Wet Chemistry
13-15509, 13-15617

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

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update llIA, August 1993; update Il, September 1994;

update 1IB, January 1995; update Ill, December 1996; update llIA, April
1998:; IlIB, November 2004; Update IV, February 2007

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

Sincerely,

Rl B

Pei Geng
Project Manager/Senior Chemist

L:\Battelle\JPL\30280COV.wpd



Attachment 1

Battelle-San Diego/ NASA JPL)

DATE D,(lf'l)'E VOA Cr NO,-N | NO,-N | O-PO, | CLO, | Cr(Vl)
LDC SDG# REC'D DUE | (524.2) | (200.8) | (300.0) | (353.2) | (365.1) | (314.0) | (7196)
Wat , s|w|s|w|s|w|[s|w|s|w|s|w]s wls |w s
A 13-15307 08/22/13109/13/13}1410 §13]1 0§ - J - - | -1 -}1-115]01]13]0
B 13-15416 08/22/13109/13/13|144 0 (13| 0 |1 |0 |4 [0 |4 |0 {14]0 |14 {0
B 13-15416 08/22/13 |09/13/13 ] 0 1o
C 13-15509 08/22/13 |09/13/13
D 13-15617 08/22/13 |109/13/13
D 13-15617 08/22/13 |09/13/13
Total A/PG 4010 |35|0}5}1014]0 11410 J40] 03910 040 187
Shaded cells indicate Level |V validation (all other cells are Level Ill validation). 30280ST.wpd




LDC Report# 30280A1

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 22, 2013
August 28, 2013
Water

Volatiles

EPA Level Il

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15307

Sample Identification

TB-6-7/22/13
EB-6-7/22/13
MW-4-3
MW-4-2
MW-4-1
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-2MS
MW-4-2MSD
MW-12-3MS
MW-12-3MSD

VALOGIN\BATTELLE\JPL\30280A1_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\BATTELLEVPL\30280A1_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
712313 tert-Butyl alcohol 38.5 All samples in SDG J (all detects) P
13-16307 UJ (all non-detects)
Pentachloroethane 41.0 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.

V. Blanks

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

VALOGIN\BATTELLE\WPL\30280A1_BA3.DOC



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.
XI. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XIl. Compound Quantitation

Raw data were not reviewed for this SDG.

Xlll. 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.
XVI. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\BATTELLEWPL\30280A1_BA3.DOC



XVII. Field Blanks

Sample TB-6-7/22/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-6-7/22/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration (ug/L)

EB-6-7/22/13 Toluene 0.11

VALOGIN\BATTELLE\JPL\30280A1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-15307

SDG Sample Compound Flag AorP Reason
13-15307 | TB-6-7/22/13 tert-Butyl alcohol J (all detects) P Continuing calibration
EB-6-7/22/13 UJ (all non-detects) (%D}
MW-4-3 Pentachloroethane J (all detects)
MW-4-2 UJ (all non-detects)
MW-4-1
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
NASA JPL

Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15307

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30280A1_BA3.DOC



LDC #__ 30280A1 VALIDATION COMPLETENESS WORKSHEET
Level Il

SDG #.__13-15307
Laboratory.__BC Laboratories, Inc.

METHOD: GC/MS Volatiles (EPA Method 524.2)

Date:jﬁ[@

Page: (of | _
Reviewer._ &~

2nd Reviewer: g,i

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

attached validation findings worksheets.

Validation A

Comments

I Technical holding times

Sampling dates: /2.2 ll >

. GC/MS Instrument performance check

. Initial calibration

-
A
ﬁ—-

KeD €260 v >

V. | Continuing calibration/ICV

N
&

ley [ cev 302

V. Blanks

VI. | Surrogate spikes

VII. } Matrix spike/Matrix spike duplicates

VIIl. | Laboratory control samples

IX. | Regional Quality Assurance and Quality Control

X. Internal standards

XI. | Target compound identification

Xl | Compound guantitation/RL/LOQ/LODs

Xlil. | Tentatively identified compounds (TICs)

XIV. [ System performance

XV, | Overall assessment of data

XVI. | Field duplicates

d
L}ZZZZ§ZP§\>:FP

XVII. | Field blanks

§1)

Note: A = Acceptable
N = Not provided/applicable
SW = See worksheet

Validated Samples: l/\)}\A—u/

#-ND = No compounds detected

R = Rinsate
FB = Field blank

L<S
[
T\B - ( =R = 2
D = Duplicate
TB = Trip blank

EB = Equipment blank

7 | TBe722113 — 1 [Mw-a-2Ms 21 3| PWG IQLCI—QSLK!
42’ )| EB-6-7/22/13 12 1|MW-4-2MSD 22 32 2 & Q(L3§~ Blic)
3 )| Mwa3 13 [ MW-12-3M$ 23 33
5 1| o 14 2 MW-12-3MSD 24 34
5 1| M4t 15 25 35
E | ez 16 26 36
¥ | Mw-124 17 27 37
5 of 123 18 28 38
5 U mw-122 19 29 39
10 4 MW-12-1 20 30 40

302801W.wpd



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

lill. Isobutyl aicohol

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. 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-Diflucroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

PP Peubach broethan, |

Q. Carbon tetrachloride

Il. 2-Chloroethylivinyl ether

CCC. tert-Butylbenzene

WWW. Ethanol

QQQQ.

P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropy! ether RRRR.
Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol S§8SS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZ7. tert-Buty! alcohol 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 VVVWV,
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LDC #: 52;{{%—) VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)

Please 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?
§5> N/A

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

Page:_| of |
Reviewer: ER

2nd Reviewer: z

Finding %D
# DateE= Standard 1D Compound (Lirl':it:lggo.o%) Associated Samples Qualifications
Flas | | cos~ 13038c-kcve =z 38.S Al Tuws |7
22 | tveye -0 J

CONCAL.wpd



LDC #: 77'0;/301») VALIDATION FINDINGS WORKSHEET

Page:____’__of_]___
Field Blanks

Reviewer: B8R

2nd reviewer: ?z

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

YI N N/A Were field blanks identified in this SDG?
Y/ N N/A Were target compounds detected in the field blanks?

Sample: Z Field Blank / Trip Blank / Rinsa =3 (circle one)
Concentratio
Compound Linits (
|4
CC 0.1
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)
Concentration
Compaound IInits { )
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)

Concentration

Compound Linits ( )

FLDBLK.1SB



LDC Report# 30280A4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 22, 2013
August 28, 2013
Water
Chromium

EPA Level Ill

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15307

Sample Identification

EB-6-7/22/13
MW-4-3
MW-4-2
MW-4-1
MW-12-3
MW-12-2
MW-12-1
MW-4-2MS
MW-4-2MSD
MW-4-2DUP
MW-12-3MS
MW-12-3MSD
MW-12-3DUP

VALOGIN\BATTELLEWPLY30280A4_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 200.8 for 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\BATTELLEWPL\30280A4_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. 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 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) and relative percent differences (RPD) were within QC limits.

IX. Internal Standards (ICP-MS)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLEWPL\30280A4_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.

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

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample EB-6-7/22/13 was identified as an equipment blank. No chromium was found.
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NASA JPL
Chromium - Data Qualification Summary - SDG 13-15307

No Sample Data Qualified in this SDG

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15307

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30280A4_BA3.DOC



LDC #__30280A4 VALIDATION COMPLETENESS WORKSHEET DategLéZ

SDG #:__13-15307 Level Il Page: \ of_\
Laboratory: BC Laboratories, Inc. Reviewer_ (/L _

c( 2nd Reviewer: A\
METHOD: Metats (EPA Method-286-4200.8)

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 Sampling dates: 7 (17/7[/)
. ICP/MS Tune
lll.__| Calibration
IV. | Blanks

Nex Co /€
S0

LD
LeS)D
Nox &7/

V. | ICP Interference Check Sample (ICS) Analysis

VI. | Matrix Spike Analysis

VII. | Duplicate Sample Analysis

VI1lI. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

XI. ICP Serial Dilution

Xll. | Sample Result Verification

XIll. | Overall Assessment of Data

S, 2R RS s

XIV. { Field Duplicates

=]
&

==\

XV | Field Blanks

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:
Lo\
1 EB-6-7/22/13 11 [MW-4-2DUP 21 31
2 MW-4-3 12 [MW-12-3MS 22 32
3 MW-4-2 13 |MW-12-3MSD 23 33
4 MW-4-1 14 |MW-12-3DUP 24 34
N1 ivit=t2-4— 15 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-4-2MS 19 29 39
10 | MW-4-2MSD 20 30 40
Notes:
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LDC Report# 30280A6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 22, 2013
August 28, 2013
Water

Wet Chemistry
EPA Level lll

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15307

Sample Identification

EB-6-7/22/13
MW-4-3
MW-4-2
MW-4-1
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-2MS
MW-4-2MSD
MW-4-2DUP
MW-12-3MS
MW-12-3MSD
MW-12-3DUP
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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 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.
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

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

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.
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Xl. Field Blanks

Sample EB-6-7/22/13 was identified as an equipment blank. No contaminant
concentrations were found.
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NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15307

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15307

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEAPL\30280A6_BA3.DOC



LDC #:__30280A6 VALIDATION COMPLETENESS WORKSHEET Date: /245

SDG #__13-15307 Level llI Page:_\of | _
Laboratory: BC Laboratories, Inc. Reviewer:_¢(
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: 7/ 7/2/,6

l. Technical holding times

1l Initial calibration

Ill. | Calibration verification

IV { Blanks

V| Matrix Spike/Matrix Spike Duplicates (‘{\3/ @
VI. | Duplicates O\/Q
VIl. | Laboratory control samples LC;
VIIL. | Sample result verification

IX. | Overall assessment of data

X. lField duplicates

E R MININEL AN

E 5=\

L 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:
O~
1 EB-6-7/22/13 11 |[MW-4-2MSD 21 31
2 MW-4-3 12 |MW-4-2DUP 22 32
3 MW-4-2 13 [MW-12-3MS 23 33
4 MW-4-1 14 |[MW-12-3MSD 24 34
5 MW-12-5 15 |MW-12-3DUP 25 35
6 MW-12-4 16 26 36
7 MW-12-3 17 27 37
8 MW-12-2 18 28 38
9 MW-12-1 19 29 39
10 | MW-4-2MS 20 30 40
Notes:

30280A8W.wpd



Loc #_ 20281 &

VALIDATION FINDINGS WORKSHEET Page._ 1 of 1 _
Sample Specific Analysis Reference Enilvivx\//ieer\)v — CR ,
All circled methods are applicable to each sample.
Sample ID Parameter
,/«Cf pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Crék CIO,
l 4 7-9 |pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOd Cré}) CIO,
’ pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Crot clo,
(Y2161 T |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC(Cr9¥ CIoY)
%A% |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN Tocﬁ:%\rzglooj)
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Gro clo,
pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH_TDS Cl E NQ. NO. SO, Q-PO. Alk CN NH. TKN TQC Cré+ CIO,
Comments:
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Project/Site Name:
Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 30280B1

Laboratory Data Consultants, Inc.
Data Validation Report

NASA JPL

July 23, 2013
August 29, 2013
Water

Volatiles

EPA Level Il & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15416

Sample Identification

TB-7-7/23/13
EB-7-7/23/13
MW-11-4
MW-11-3
MW-11-2
DUPE-6-3Q13
MW-11-1
MW-21-5
MW-21-4**
DUPE-7-3Q13
MW-21-3
MW-21-2
MW-21-1
MW-21-3MS
MW-21-3MSD

**Indicates sample underwent EPA Level IV review

1
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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 Ill 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 protogpl/contractual deviation.

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

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 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

7/24/13 Pentachloroethane 46.6 All samples in SDG 13-15416 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.

V. Blanks

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

VALOGIN\BATTELLEWPL\30280B1_B34.DOC



VI. Surrogate Spikes

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

VIl. 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.

XlIl. 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.

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.

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 llI
criteria.

VALOGIN\BATTELLE\JPL\30280B1_B34.DOC



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-11-2 and DUPE-6-3Q13 and samples MW-21-4** and DUPE-7-3Q13

were identified as field duplicates. No volatiles were detected in any of the samples with
the following exceptions:

Concentration (ug/L)

Compound MW-21-4** DUPE-7-3Q13 RPD
Chloroform 9.2 9.9 7
cis-1,2-Dichloroethene 0.17 0.17 0
Tetrachloroethene 1.1 1.1 0
Trichloroethene 0.15 0.14 7

XVII. Field Blanks

Sample TB-7-7/23/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-7-7/23/13 was identified as an equipment blank. No volatile contaminants
were found with the following exceptions:

Blank ID Compound Concentration

EB-7-7/23/13 Toluene 0.11 ug/L

VALOGIN\BATTELLE\JPL\30280B1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-15416

SDG Sample Compound Flag AorP Reason

13-15416 | TB-7-7/23/13 Pentachloroethane J (all detects) P Continuing calibration
EB-7-7/23/13 UJ (all non-detects) (%D)

MW-11-4
MW-11-3
MW-11-2
DUPE-6-3Q13
MW-11-1
MW-21-5
MW-21-4**
DUPE-7-3Q13
MW-21-3
MW-21-2
MW-21-1

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15416

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30280B1_B34.DOC



LDC #.___30280B1 VALIDATION COMPLETENESS WORKSHEET Date: &!2@1 3

SDG #:__1315416 Level iV Page:_l of |
Laboratory:_ BC Laboratories, Inc. Reviewer.__ B

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
I. | Technical holding times 154— Sampling dates: i (ZQ ’ I3
1. GC/MS Instrument performance check A—
11| Initial calibration A RSOt a4 ¥ b
IV. | Continuing calibration/ICV S\«) Ll | Ccv L 20]
V. | Blanks B
VI. | Surrogate spikes A—
VII. 1 Matrix spike/Matrix spike duplicates A 4N/
VIIl. ] Laboratory control samples A‘ L S
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A-
Xl. | Target compound identification A Not reviewed for Level |l validation.
XIl. | Compound quantitation/RL/LOQ/LODs A_ Not reviewed for Level |1l validation.
XlI. | Tentatively identified compounds (TICs) A_, Not reviewed for Level l1] validation.
XIV. | System performance A Not reviewed for Level Il validation.
XV. | Overall assessment of data A_
XVI. | Field duplicates SuJ Fo = 5 +( q 4+
xvil._| Field blanks sJ | *re - | pp= =
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 M
1 {TB770313 1 w2t 21 J 31 | BNG (5T — 8Lk (
62, EB-7-7/23/13 1’)2— MW-21-2 22 32
1‘5\, MW-11-4 1%— MW-21-1 23 33
3— MW-11-3 14 | By ms 24 34
5 | mw12 ) 15 | 11 msSDH 25 35
6 | DUPE-6-3Q13 B/ 16 26 36
7| Mw-11-1 17 27 37
; MwW-21-5 18 28 38
ék MW-21-4** ) 19 29 39
fo |oupersats ¥ 20 30 40

30280B1W.wpd



Loc# 20280 B) VALIDATION FINDINGS CHECKLIST Page: | of 2.
Reviewer.__ AR

2nd Reviewer: ?

Method: Volatiles (EPA Method 524.2)

Validation Area 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?

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%?

i

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

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

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

Was a method biank 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 e
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?

Woas an LCS analyzed per analytical batch?

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

VOA-524.wpd version 1.0



Loc#__ 0280 K) VALIDATION FINDINGS CHECKLIST Page:_~of =
Reviewer__ 1%

2nd Reviewer: V

Validation Area gs/Comments
%&'

Were performance evaluation (PE) samples performed?

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

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

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?
Did compound spectra meet specified EPA "Functional Guidelines" criteria?
1

Were chromatogram peaks verified and accounted for?

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

/
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions /
and dry weight factors applicable to ievel 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 yd
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all /1
required peaks in the chromatograms (samples and blanks)?

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. /

VOA-524.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

000. 1,3,5-Trichlorobenzene

Illi. Isobutyl alcoho!

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

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! 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

O. Carbon tetrachloride

Il. 2-Chloroethylvinyi ether

CCC. tert-Butylbenzene

WWW. Ethanol

PPPP. P o nta ch (&@-Q-):L(-a«a-*

QQQaQ.

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

8888

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-butyl ether

Uuuu.

T. Dibromochloromethane

NN. Methy! ethyl ketone

HHH. 1,4-Dichlorobenzene

BBBB. tert-Amyl methyl ether

VWWV.

COMPNDL_VOA.wpd




LDC #_30 2¥ 0¥) VALIDATION FINDINGS WORKSHEET Page:_ [ of L
Continuing Calibration Reviewer: B R
2nd Reviewer.__2.

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples ) Qualifications
H)2¢4[3 V- 1309¢3L-Ceve IR 4§ AU TluJ|r

i

CONCAL.wpd



LDC#_J02%b ) VALIDATION FINDINGS WORKSHEET Page:_ [ of |

Field Blanks Reviewer: B
2nd reviewer:

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

é() N N/A Were field blanks identified in this SDG?
Y N NA Were target compounds detected in the field blanks?

Sample: 2 Field Blank / Trip Blank / Rinsate /éther ) =23 (circle one)

Concentration
Comnponnd Linit (€
C C O [
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)
Concentration
Compound Linits.( )
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)

Concentration
Compound IInits { )

FLDBLK.1SB



LDC#:_30280B1

Field Duplicates

METHOD: GC MS Volatiles (EPA Method 524.2)

N NA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

VALIDATION FINDINGS WORKSHEET

Page: lof

[

Reviewer__ B

2nd Reviewer: ‘

Concentration (ug/L)
RPD
Compound 5 6
K 9.2 9.9 7
QQQ 0.17 0.17 0
AA 1.1 1.1 0
S 0.15 0.14 7

V:\FIELD DUPLICATES\3028081.wpd
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LDC#  30280B1 VALIDATION FINDINGS WORKSHEET Page: | of 2-
Initial Calibration Calculation Verification Reviewer: BR
2nd Reviewer: Z

7

METHOD: GC/MS VOA (EPA Method 524.2)

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified
below using the following calculations: '
RRF = (AJ(Cid)/(Ai)(CY

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

A, = Area of Compound A;s = Area of associated internal standard
C;s = Concentration of internal standard

X = Mean of the RRFs

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

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
Standard iD Date Compound (1S) (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 1/28/2013 1,1-Dichloroethene (IS1 0.989471 0.989471 0.966649 0.966649 10.96742 10.96742
MS-V5 Trichloroethene  (1S2 0.363920 0.363920 0.3401073 0.3401073 11.08509 11.08509
1,1,2,2-Tetrachloethane| 0.589904 0.589903 0.5469105 0.5469105 6.836641 6.836634

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




LDC#:  30280B1 VALIDATION FINDINGS WORKSHEET Page: 72 of 2_
Initial Calibration Calculation Verification Reviewer: BR
2nd Reviewer: j74

METHOD: GC/MS VOA (EPA Method 524.2)

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified
below using the following calculations: '
RRF = (A)(Cis)/ (Ais)(C))

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

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

S= Standard deviation of the RRFs,

C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
Standard ID Date Compound (IS) (RRF 32/80 std) | (RRF 32/80 std) (Initial) (Initial)
ICAL 7/15/2013  |Allyl chloride (181) 0.782933 0.782933 0.7813251 0.7813251 3.290399 3.290397
MS-V5 Methyl methacrylate (IS 0.073455 0.073455 0.07078616 0.07078616 7.125178 7.125173
Pentachloroethane (1S3 0.407261 0.407261 0.423749 0.423749 12.85931 12.85932

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




LDC#: 3028081 VALIDATION FINDINGS WORKSHEET page: | of |
Continuing Calibration Calculation Verification Reviewer: BR

2nd Reviewer: ° Q

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:

Where:
% Difference = 100 * (ave. RRF - RRF)/ave. RRF ave. RRF = initial calibration average RRF Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF Ais = Area of associated internal standard
Ax = Area of compound, Cis = Concentration of internal standard
Reported Recalculated Reported Recalculated
. Calibration Average RRF RRF RRF % D %D
# Standard ID Date Compound (iS) (Initial) (cc) (CC)
1 24JUL02 7124/2013 1,1-Dichloroethene (1S1 0.966649 0.9650942 0.9650942 ‘ 0.2 0.2
Trichloroethene  (1S2 0.340107 0.3234884 0.3234884 . 4.9 4.9
1,1,2,2-Tetrachloethane 0.546910 0.5475156 0.5475156 0:1 0.1
-2 24JUL03 ' 7124/2013 Allyl chloride (1S1) 0.781325 0.7807338 0.7807338 0.08 0.08
Methyl methacrylate (1S} 0.070786 0.07687946 0.07687946 8.6 . 8.6
Pentachloroethane (1S3 0.423749 0.6210630 0.6210630 46.6 46.6

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.



Lbc #_3028%%)
SDG#,_S¢ce €vvwr

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

METHOD: GC/MS VOA (EPA Method 524.2)

Page._ | of |

Reviewer,___ KK
‘a¥

2nd reviewer:

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

% Recovery: SF/SS * 100

Sample ID: )

Where: SF = Surrogate Found
S8 = Surrogate Spiked

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 , 0.00 ) 0-02 l v l@ 0
Bromofluorobenzene IR 5 .as X C( 5 g? Y O
1,2-Dichiorobenzene-d4 Jo.-6v )O. as gin) |1 O bo)
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
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromoflucromethane

SURRCALC.wpd



LDC # 302300 VALIDATION FINDINGS WORKSHEET Page: lof |
SDG# Sel e Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer_ 8RR

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 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added

RPD = | MSC - MSDC | * 2/(MSC + MSDC) MSC = Matrix spike percent recovery MSDC = Matrix spike duplicate percent recovery

MS/MSD sample: Y ’ IS

| | Spike Sample Spiked Sample  |L__ Matrix Spike | ix Spi i MS/MSD

Compound ( Addjﬂ) Co?cfjg7;ii)n Co(n ?8:73? Percent Recovery Percent Recovery RPD
%@%——Mﬁ _ MSD | _Reported |_Recale I Reported 1 _Recale Il Reparted | Recalculated ]

1,1-Dichloroethene 25.gv| 2500 o 25.3%0 | 2485Y o | oz | 994 | 999 | z-1) | 2.9
Trichloroethene 1 26. %50 2, .280) 991149 | 177 |97.7 |0:380 | 0-38)
Benzene 0 2. S | 23, 95D 937.7 189 95-4+ 015-7- 2. %2 | 2.2
Toluene 0 2S-3%1249.95d]| 1o |wl.s | 19.9 | 999 | % o2 2.6 F
Chlorobenzene Y 0) 249 [23.750 1717 | 992349 | 9429 4. v¢ 4/97

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.

MSDCLCE.1S85



LDC#_%02¥%0 g) VALIDATION FINDINGS WORKSHEET Pagé: _lof )
SDG#__g¢e triey Laboratory Control Sample Results Verification Reviewer._ SR

2nd Reviewer: 4

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 ={LCS -LCSD | *2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

tcso: BWG 1Gsq -~ BS)

Spike Spiked Sample LGS LCSD I CS/ CSD
Added Concentration
Compound ( A g !q, (/%/ ) Percent Recovery Percent Recovery RPD
l.___l_cs__ S

L1 CSD LC LCSD __Jl_Reparted | _Recale _lL__Reparted L __Recalc Reparted Recalculated
1,1-Dichloroethene 7/9'@'0 — —2% i ?L/b _ ﬁ\ﬁ ’g Iq ' ? R PR :
Trichloroethene \ LY. S \ 980 19. 0 / /
Benzene \ 273 .95 s . 9%.¢ 4
Toluene \ 25 (6D ] GO LGD. Y / ( -
Chlorobenzene y 249, 230 ‘_p 9¢. g | T¢- ‘7/ —1

7

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

LCSCLC.185



LDC #_ J02K0 0]
SDG #: Ste eqpres

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:___(__of___L

METHOD: GC/MS VOA (EPA Method 524.2)

Compound results for S

Reviewer:
2nd reviewer:

reported with a positive detect were recalculated

and verified using the following equation:

Concentration = (A)(1)(DF)
(AL)RRF)V X(%S)
A, =  Area of the characteristic ion (EICP) for the
compound to be measured
A, = Area of the characteristic ion (EICP) for the

specific internal standard
| = Amount of internal standard added in nanograms

(ng)

RRF =  Relative response factor of the calibration
standard.

V, =  Volume or weight of sample purged in milliliters
(ml) or grams (g).

Df =  Dilution factor.

%S =  Percent solids, applicable to soils and solid

matrices only.

Example: =0 |% AZ Jo
Sample I.D. T , ‘S
Cone.=( 224% (10 )¢ )

Qo 6 39063 O )

"0 1933L 6713 Ay

# Sample ID Compound

Reported Calculated
Concentration Concentration Acceptable

{ ) { ) (YIN)

RECALC.185



LDC Report# 30280B4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 23, 2013
August 30, 2013
Water

Chromium

EPA Level lll & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15416

Sample Identification

EB-7-7/23/13
MW-11-3
MW-11-2
DUPE-6-3Q13
MW-11-1
MW-21-5
MW-21-4**
DUPE-7-3Q13
MW-21-3
MW-21-2
MW-21-1
MW-21-3MS
MW-21-3MSD
MW-21-3DUP

**Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLEWPL\30280B4_B34.D0OC
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Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Methods 200.8 for 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\BATTELLE\JPL\30280B4_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. 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 chromium was found in the
initial, continuing and preparation blanks with the following exceptions:

Maximum Associated
Method Blank ID Analyte Concentration Samples
ICB/CCB Chromium 0.811 ug/L MwW-21-3
MW-21-2

MW-21-1

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
MwW-21-3 Chromium 0.98 ug/L 0.98U ug/L
MW-21-2 Chromium 1.2 ug/L 1.2U ug/L
MW-21-1 Chromium 1.4 ug/L 1.4U ug/L

VALOGIN\BATTELLEWPL\30280B4_B34.D0OC




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.

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 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-11-2 and DUPE-6-3Q13 and samples MW-21-4** and DUPE-7-3Q13 were
identified as field duplicates. No chromium was detected in any of the samples with the
following exceptions:

4
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Concentration (ug/L)

Analyte MW-21-4** DUPE-7-3Q13 RPD

Chromium 1.6 1.6 0

XV. Field Blanks

Sample EB-7-7/23/13 was identified as an equipment blank. No chromium was found.

VALOGIN\BATTELLEWPL\30280B4_B34.D0OC 5



NASA JPL

Chromium - Data Qualification Summary - SDG 13-15416

NASA JPL

No Sample Data Qualified in this SDG

Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15416

VALOGIN\BATTELLE\JPL\30280B4_B34.DOC

Modified Final
SDG Sample Analyte Concentration AorP
13-15416 | MW-21-3 Chromium 0.98U ug/L A
13-15416 MW-21-2 Chromium 1.2U ug/L A
13-15416 MW-21-1 Chromium 1.4U ug/L. A
6




LDC #:__30280B4 VALIDATION COMPLETENESS WORKSHEET Date: 317,6/6

SDG #__ 1315416 Level 1ll1v Page:_L of |
Laboratory: BC Laboratories, Inc. Reviewer:_CF
2nd Reviewer:_\ ~~

(¢
METHOD: Metals (EPA Method 266-%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 %p.mmf_uls
. Technical holding times : Sampling dates: 7 /7/3 l,>

Il. _{ICP/MS Tune

1ll. | Calibration

IV. | Blanks

Nor €9y
S0
(A
LCS
Aox €2 wed & \eved UL

V. | ICP Interference Check Sample (ICS) Analysis

VI. | Matrix Spike Analysis

VI. | Duplicate Sample Analysis

VIil. | Laboratory Control Samples (LCS)

tX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

XH. | Sample Result Verification Not reviewed for Level Il validation.

}.ﬁkg} N 2%5 NP>

Xill. | Overall Assessment of Data

%

XIV. | Field Duplicates

(> (7%

XV_| Field Blanks NO e %= \ i
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
LA
1 EB-7-7/23/13 MW-21-1 21 31
2 MW-11-3 12 |MW-21-3MS 22 32
3 MW-11-2 13 |MW-21-3MSD 23 33
4 DUPE-6-3Q13 14 |MW-21-3DUP 24 34
5 MW-11-1 15 25 35
6 MW-21-5 16 26 36
7 MW-21-4** 17 27 37
8 DUPE-7-3Q13 18 28 38
9 MwW-21-3 19 29 39
10 | Mw-21-2 20 30 40
Notes:

30280B4W.wpd
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VALIDATION FINDINGS CHECKLIST Page;_Lof O

Reviewer: %%
2nd Reviewer:

LDC #:

Method:Metals (EPA SW 846 Method 60108/7000/6020)

Validation Area Yes| No | NA Findings/Comments

I. Technical holding times

Al 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?

NA)

Were %RSD of isotopes in the tuning solution <5%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?

AR R

Were all initial calibration correlation coefficients > 0.995?

IV. 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?

N

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 7
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 T
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?

NN

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



25UE0

VALIDATION FINDINGS CHECKLIST Page:ﬁof_%_
Reviewer:

R
2nd Reviewer._ \ /S~

LDC #:

Validation Area Yes | No [ NA Findings/Comments

VIl Furnace Atomic Absorption QC

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%7? (Level IV only)

ANANA

\

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 T
(ICPY/>100X the MDL(ICP/MS)?

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

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

used to gqualify 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) e
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 yd
to level IV validation?

XlIl. Overall assessment of data

Overall assessment of data was found to be acceptable. 4
XIV. Field duplicates

Field duplicate pairs were identified in this SDG. d
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 #:_ 30280B4 VALIDATION FINDINGS WORKSHEET Page: \ ofx
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:

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: 9-11

Maximum|| Actiol

ICB/CCB?®|| Level
{malKq) {(ua/l) {ua/l)

Cr " " 0.811 4.055“ 0.98 1.2 1.4

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#:_30280B4 VALIDATION FINDINGS WORKSHEET Page:Lof
Field Duplicates Reviewer:_( ,Q
2nd Reviewer.___ \/
METHOD: Metals (EPA Method 6010B/7000)

Concentration (ug/L)

RPD
Analyte 7 8

Chromium 1.6 1.6 0

\LDCFILESERVER\Validation\FIELD DUPLICATES\FD_inorganic\30280B4.wpd



LDC #: 342&707 VALIDATION FINDINGS WORKSHEET Page: \ of \
Initial and Continuing Calibration Calculation Verification Reviewer,__({2_
2nd Reviewer: In—

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

% d%
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True {ug/l) %R %R (Y/N)

IEP (Initial calibration)

TN

ICP/MS (Initial calibration)

e

0 .97

20

L JO

OO

\71/

CVAA (Initial calibration)

ICP (Continuing calibration)

ICP/MS (Continuing calibration)

Ho9g T

40O

O

\f/

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.
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LDC# 302801 Page: \ of_\_

Reviewer:
2nd Reviewer:

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

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

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula:
%R = Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

True Found = SSR (spiked sample 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
(S+D)2

Where, S = Original sample concentration

D = Duplicate sample concentration
An |CP serial dilution percent difference (%D) was recalculated using the following formula:

Where, 1= Initial Sample Result (mg/L)

%D = Ji-SDR| x 100
| SDR = Serial Dilution Resuit (mg/L) (Instrument Reading x 5)

Sample ID

Type of Analysis

Element

Found/S /!
(units)

True / D / SDR (units)

L——Recalculated

Reparted....

%R / RPD / %D

%R [ RPD / %D

Acceptable
(YIN)

N

ICP interference check

LCH

Laboratory control sample

cC

oM

\,[O

L0

\O o\

T

N

Matrix spike

(SSR-SR)

WV

Duplicate

N

ICP serial dilution

Comments: Referto a

ropriate 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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Lbc #_ 20TER) VALIDATION FINDINGS WORKSHEET Page: \_of |

Sample Calculation Verification Reviewer:
2nd reviewer:

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

lease 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?
Are results within the calibrated range of the instruments and within the linear range of the ICP?
Are all detection limits below the CRDL?
«g

Detected analyte results for were recalculated and verified using the following

equation:
Concentration = {(RDYFV)(Dil) Recalculation:
(In. Vol.)
RD = Raw data concentration @Q/ @0\_\_9; - 5 [
FVv = Final volume (ml) ~ \ ! 6 ’S
In.Vol. = Initial volume (ml) or weight (G)
Dil = Dilution factor
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (ARl (gl—) (YIN)
] C L L G T
Note:

RECALC.4SW



LDC Report# 30280B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 23, 2013

LDC Report Date: August 29, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15416
Sample ldentification

EB-7-7/23/13
MW-11-4
MW-11-3
MW-11-2
DUPE-6-3Q13
MW-11-1
MW-21-5
MW-21-4**
DUPE-7-3Q13
MW-21-3
MW-21-2
MW-21-1
MW-11-1MS
MW-11-1MSD
MW-11-1DUP
MW-21-3MS
MW-21-3MSD
MW-21-3DUP

**Indicates sample underwent EPA Level IV review

1
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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 300.0 for Chloride, Sulfate,
and Nitrate as N, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite as N,
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.
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\30280B6_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. 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.

V1. 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 lli criteria.

IX. Overall Assessment of Data

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

VALOGIN\BATTELLE\JPL\30280B6_B34.D0OC 3



X. Field Duplicates

Samples MW-11-2 and DUPE-6-3Q13 and samples MW-21-4** and DUPE-7-3Q13 were
identified as field duplicates. No contaminant concentrations were detected in any of the
samples with the following exceptions:

Concentration (ug/L)

Analyte MW-21-4* DUPE-7-3Q13 RPD (Limits)

Perchlorate 20 2.2 10 (<50)

Xl. Field Blanks

Sample EB-7-7/23/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\30280B6_B34.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15416

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15416

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30280B6_B34.DOC



LDC #:.__30280B6 VALIDATION COMPLETENESS WORKSHEET Date: az@/g

SDG #:___1315416 Level H/IV Page:_\of )
Laboratory:_BC Laboratories, Inc. Reviewer._cA4_
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 Car I
Sampling dates: 7 I/Z:?j/ |"5

. Technical holding times

1 Initial calibration

Ill. | Calibration verification

[\ Blanks

S/
QP
L CS

Not reviewed for Level |1l validation.

CH,5) (8.9)

\Y Matrix Spike/Matrix Spike Duplicates

VI. | Duplicates

VII. | Laboratory control samples

VIN. | Sample result verification

IX. | Overall assessment of data

X. Field duplicates

Xl | Field hlanks é@ﬁ’ \ i
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
1 EB-7-7/23/13 11 |MW-21-2 21 31
2 MW-11-4 12 |MW-21-1 22 32
3 MW-11-3 13 |MW-11-1MS 23 33
4 MW-11-2 14  |MW-11-1MSD 24 34
5 DUPE-6-3Q13 15 |MW-11-1DUP 25 35
6 MW-11-1 16 [MW-21-3MS 26 36
7 MW-21-5 17 [MW-21-3MSD 27 37
8 MW-21-4** 18  |MW-21-3DUP 28 38
9 DUPE-7-3Q13 19 29 39
10 | MW-21-3 20 30 40
Notes:

30280B6W.wpd



LDC #: %m VALIDATION FINDINGS CHECKLIST Page:i_of}_

Reviewer:

2nd Reviewer: \

Method:Inorganics (EPA Method £20coen— )

Validation Area Yes | No | NA Findings/Comments

I. 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? =

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 90-110% QC /7
limits?

\

Were titrant checks performed as required? (Level [V only)

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 e
MS/DUP. Soil / Water.

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

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? P

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

WETC-EPA_2010.wpd version 1.0



LDC #: W VALIDATION FINDINGS CHECKLIST PageDh 0P _

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? T

VIIl. Overall assessment of data

Overall assessment of data was found to be acceptable. /

IX. Field duplicates

Field duplicate pairs were identified in this SDG. 7

Target analytes were detected in the field duplicates. v

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 #:_OM56

VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer;,_ CR
2nd reviewer;_\/N—~

All circled methods are applicable to each sample.

| Sample ID Parameter
é) oH TDE Q) F Mm Alk CN NH, TKN TOC Cré+ CIO,
|-1Z— |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+({CIO;)
| 3~V |pH TDS CI F NO, NO, SO, 0-PO, Al GN NH, TKN To0(Gré) Clo,
’ oH TDS CI F NO, NO, S0, 0-PO, Alk CN NH, TKN TOC Gré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
QL Yo tos @ F N%@SO 6\\Alk CN NH, TKN TOC Cré+ CIO,
1619 o TDS CI F NO. NO, SO, O.P0, Alk CN NH, TKN Toc@@ﬁ
oH TDS CI F NO, NO, S0, 0-PO, Ak CN NH, TKN TOC Cré+ GO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F_NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
oH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
bH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F_NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
bH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
oH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
oH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
oH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TNS Cl F_NO, NO. SO, Q-PO, Alk CN NH, TKN TOC Cre+ ClO,

Comments:

WC.wpd




LDC# 30280B6 VALIDATION FINDINGS WORKSHEET Page:_\of_
Field Duplicates Reviewer.__ (\—
2nd Reviewer: AN
Inorganics: Method_ See Cover
c .
oncentration @L! RPD
Analyte 8 9 (<50)
Perchlorate (ug/L) 2.0 22 10

\\LDCFILESERVER\Walidation\FIELD DUPLICATES\FD_jnorganic\30280B6.wpd



LDC #: J(_) 5090 Validation Findings Worksheet Page:_\ of
Initial and Continuing Calibration Calculation Verification Reviewer:
2nd Reviewer:__{(~——

Method: Inorganics, Method See Cover

The correlation coefficient (r) for the calibration of Q_Q\was recalculated.Calibration date: 7 / ZL/FS

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

%R = Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area rorr r orr’ (YIN)
Initial calibration s1 0.0 0
s2 2 0.0022 0.99988 0.99982
u s3 4 0.0042
O/\ s4 6 0.0062
<
s5 10 0.0103 (
s6 0.0209

Calibration verification

ClOu

CCV

O

10T

1073

07

Calibration verification

J-

\

N

A b4l

9C

QL7

Calibration verification

e

N

0,05

o

105

LOS

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

10.0% of the recalculated results.




LDC # 39255~ VALIDATION FINDINGS WORKSHEET Page:Lofl
Level [V Recalculation Worksheet Reviewer:

) 2nd Reviewer: [Q

METHOD: Inorganics, Method __ OCQ.CONEN_

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 resuit) - SR (sample resuit).
True = concentration of each analyte in the source.

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

RPD=[S-D| x100  Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Recalculated —Reporfed
Found /S True /D Acceptable
Sample ID Type of Analysis Element {units) (units) %R / RPD %R / RPD (Y/N)

Laboratory control sample

LCS Coy | o9 |10 05 | 105

7

Matrix spike sample (SSR-SR)

1l C | goswy| oosagn | 1og | lof

e cla, |29 a5 | 346 |3 vs | 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



oc#_ 0 7688 VALIDATION FINDINGS WORKSHEET Page. | of |
Sample Calculation Verification Reviewer:

_
2nd reviewer: A

METHOD: Inorganics, Method ___ S20 ove/ -

ease 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 results within the calibrated range of the instruments?

N N/A Are all detection limits below the CRQL?
Compound (analyte) results for dOL’I reported with a positive detect were
recalculated and verified using the following equation:
Concentration = Recalculation:
— =3 O -
St 00|
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte ( AR () (YIN)

D Chy 120 Q.0 T

Note:

RECALC.6



LDC Report# 30280C1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 24, 2013

LDC Report Date: August 28, 2013
Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level IlI
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15509
Sample Identification

TB-8-7/24/13
MW-13
MW-16
MW-8
MW-13MS
MW-13MSD

VALOGIN\BATTELLEVPL\30280C1_BA3.DOC



Introduction

This data review covers 6 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\30280C1_BA3.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. 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
7/29113 tert-Butyl alcohol 31.6 All samples in SDG J (all detects) P
13-15509 UJ (all non-detects)
Pentachlorosthane 51.5 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.

V. Blanks

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

VALOGIN\BATTELLEVPL\30280C1_BA3.DOC



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

Raw data were not reviewed for this SDG.

XIl. 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.
XVI. Field Duplicates

No field duplicates were identified in this SDG.

VALOGIN\BATTELLEVJPL\30280C1_BA3.DOC



XVII. Field Blanks

Sample TB-8-7/24/13 was identified as a trip blank. No volatile contaminants were
found.

VALOGIN\BATTELLE\JPL\30280C1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-15509

SDG Sample Compound Flag A or P Reason
13-15509 | TB-8-7/24/13 tert-Butyl alcohol J (all detects) P Continuing calibration
MW-13 UJ (all non-detects) (%D)
MW-16 Pentachloroethane J (all detects)
MW-8 UJ (all non-detects)
NASA JPL

Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15509

VALOGIN\BATTELLEVPL30280C1_BA3.DOC

No Sample Data Qualified in this SDG




LDC #:__30280C1 VALIDATION COMPLETENESS WORKSHEET Date:

SDG #:__13-15509 Level Il Page._ lof [

Laboratory:__BC Laboratories, Inc. Reviewer_ BA
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
I.__| Technical holding times D [sampling dates: _F /ZQ/ 13
I GC/MS Instrument performance check A
.| nitiat calibration B RSDL 207 v
. | Continuing calibration/ICV S tev | Cey & 307
V. |Blanks A
VI. | Surrogate spikes A—
VII. | Matrix spike/Matrix spike duplicates A. el
VIII._| Laboratory control samples A LS
IX. | Regional Quality Assurance and Quality Control N
X. i Internal standards Iq‘
XI. ] Target compound identification N
Xli. | Compound guantitation/RL/LOQ/LODs N
XHI. | Tentatively identified compounds (TICs) N
XIV. [ System performance N
XV. ] Overall assessment of data il
XVI. | Field duplicates l\)
XVil. | Field blanks N D T3 = |
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: N PR
1| 1B-8-7124/13 11 21 31 | BWEIIE3 -Brk |
2+ MW-13 12 22 32
d3— MW-16 13 23 33
7 |wws 14 24 34
5 MW-13MS 15 25 35
6 MW-13MSD 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40

30280C1W.wpd



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. 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

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

0O00. 1,3,5-Trichlorobenzene

IHl. Isobutyl 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

SSS. 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

PreP. Pembach boro e Hagon,

0. Carbon tetrachloride 1. 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 SSSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Buty! alcoho! 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.
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LDC #: ZD'ZKDC ) VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)

ease 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?
Y(N N/A

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

Page:__/_of L

Reviewer: B8R

2nd Reviewer: €

Finding %D
# Date Standard ID Compound (Li%ﬁ%o.o%) Associated Samples Qualifications
3(24[(3 Cey - 130 901y—ct vz T 3L G Dl J[u3 [P
' | A1 L5 L

CONCAL.wpd



LDC Report# 30280C4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 24, 2013

LDC Report Date: August 27, 2013
Matrix: Water

Parameters: Chromium
Validation Level: EPA Level lli
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15509
Sample Identification

MW-13

MW-15

MW-16
MW-8

VALOGIN\BATTELLE\JPL\30280C4_BA3.DOC



Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analysis was per EPA Method 200.8 for 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\BATTELLE\JPL\30280C4_BA3.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. 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 chromium was found in the
initial, continuing and preparation blanks with the following exceptions:

Maximum Associated
Method Blank ID Analyte Concentration Samples
ICB/CCB Chromium 0.811 ug/L All samples in SDG 13-15509

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
MW-8 Chromium 1.5ug/lL 1.5U ug/L

V. ICP Interference Check Sample (ICS) Analysis
ICP interference check sample (ICS) analysis was not required.
V1. Matrix Spike Analysis

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

3
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VIL. Duplicate Sample Analysis

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

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.

XIIl. 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

No field blanks were identified in this SDG.

VALOGIN\BATTELLEVJPL\30280C4_BA3.DOC



NASA JPL
Chromium - Data Qualification Summary - SDG 13-15509

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15509

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\JPL\30280C4_BA3.DOC

Modified Final
SDG Sample Analyte Concentration AorP
13-15509 | MwW-8 Chromium 1.5U ug/L A
3)




LDC #__30280C4 VALIDATION COMPLETENESS WORKSHEET Date:@lg

SDG #__13-15509 Level lli Page:_\ of !
Laboratory: BC Laboratories, Inc. Reviewer:
2nd Reviewer:

g
METHOD: Metals (EPA Method 266-#/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 Sampling dates: 7/2({ /IKK
Il. | ICP/MS Tune
IIf. | Calibration
IV. | Blanks Ji

V. | ICP Interference Check Sample (ICS) Analysis

No~ (-%UN‘QQ
CS
J

(L
Nor @l eudd

VI. | Matrix Spike Analysis

VII. | Duplicate Sample Analysis

VIII. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

Xl. ICP Serial Dilution

Xll. | Sample Result Verification

Xlll. ] Overall Assessment of Data

XIV. | Field Duplicates

22D, (22 el [z

XV | Field Blanks

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: LA @\/
1 MW-13 11 21 31
2 MW-15 12 22 32
3 MW-16 13 23 33
4 MW-8 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

30280C4W.wpd



)

LDC #:_ 30280C4 VALIDATION FINDINGS WORKSHEET Page:L g ’
PB/ICB/CCB QUALIFIED SAMPLES Reviewer:
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:_ NA 2nd Reviewer:__ [~

All

Sample Concentration units, unless otherwise noted: ug/L Associated Samples:

Maximum}| Actio
ICB/ICCB?| Level
{ua/l}

(maglKq) {ugil)

Cr " " 0.811 4.055" 1.5

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.

30280C4.wpd



LDC Report# 30280C6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

July 24, 2013
August 27, 2013
Water

Wet Chemistry
EPA Level I

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-15509

Sample Identification

MW-13
MW-15
MW-16
MW-8
MW-13MS
MW-13MSD
MW-13DUP

VALOGIN\BATTELLEWPL\30280C6_BA3.DOC



Introduction
This data review covers 7 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 Nitrate
as Nitrogen, EPA Method 365.1 for Orthophosphate as Phosphorous, 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.
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\30280C6_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. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Calibration Verification

Calibration verification 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.

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.

3
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Xl. Field Blanks

No field blanks were identified in this SDG.
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NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15509

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15509

No Sample Data Qualified in this SDG
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LDC #:__30280C6 VALIDATION COMPLETENESS WORKSHEET Date: %/ l5

SDG #__1345509 Level III Page:_\of |
Laboratory: BC Laboratories, Inc. Reviewer: (A
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: /7/Zq/l3

I Technical holding times

1] Initial calibration

Ill. | Calibration verification

A
A
A,
IvV__| Blanks A
A
A
A

™MS/O
Op
LCS

V | Matrix Spike/Matrix Spike Duplicates

VI. | Duplicates

VII. | Laboratory control samples

VIHI. | Sample result verification N
IX. | Overall assessment of data A
X. Field duplicates A/
X1 Fizld hlanks v
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: \/JO\—@\ _
1 MW-13 11 21 31
2 MW-15 12 22 32
3 MW-16 13 23 33
4 MW-8 14 24 34
5 MW-13MS 15 25 35
6 MW-13MSD 16 26 36
7 MW-13DUP 17 27 37
8 18 28 38
9 19 29 39
10 20 130 40
Notes:

30280C6W.wpd



LDC # %Y”@Qé

VALIDATION FINDINGS WORKSHEET Page._ 1 of 1
Sample Specific Analysis Reference Reviewer: CR
2nd reviewer.___ \/~—

All circled methods are applicable to each sample.

Sample ID

1,54

pH

Parameter

N

TDﬂ ) F m?ﬁ}g;o Alk CN NH, TKN TOC Cr6+®
R U

F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC@CIO,;

pH TDS Cli
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ Clo,
\‘3’) oH TDS CI F NO, (NG, )50, B-PO) Alk CN NH, TKN TOE Cré clo,
) ~__J ——
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PQO, Ak CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PO, Ak CN NH, TKN TOC Cré+ ClO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH; TKN TOC Cré+ ClO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO. NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ ClO,
pH TNS Gl F NO. NO. SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

Comments:
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LDC Report# 30280D1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 25, 2013

LDC Report Date: August 29, 2013
Matrix: Water

Parameters: Volatiles

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

Sample Delivery Group (SDG): 13-15617
Sample Identification

TB-9-7/25/13
MW-6**
MW-5
MW-10**
MW-7

**Indicates sample underwent EPA Level IV review
1
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Introduction

This data review covers 5 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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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.

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 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
7129113 tert-Butyl alcohol 316 All samples in SDG J (all detects) P
13-15617 UJ (all non-detects)
Pentachloroethane 51.5 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.

V. Blanks

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

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 lli 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.

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 Ili
criteria.
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XV. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

XVII. Field Blanks

Sample TB-9-7/25/13 was identified as a trip blank. No volatile contaminants were
found.
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NASA JPL

Volatiles - Data Qualification Summary - SDG 13-15617

SDG Sample Compound Flag AorP Reason
13-15617 | TB-9-7/25/13 tert-Butyl alcohol J (all detects) P Continuing calibration
MW-6** UJ (all non-detects) (%D)
MW-5 Pentachloroethane J (all detects)
MW-10** UJ (all non-detects)
MW-7
NASA JPL

Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-15617

VALOGINVBATTELLEWPL\30280D1_B34.DOC

No Sample Data Qualified in this SDG




LDC #:__30280D1 VALIDATION COMPLETENESS WORKSHEET Date: 2[;&[13

SDG #.__1315617 Level lllnv Page:_(of |
Laboratory:_ BC Laboratories, Inc. Reviewer._ BR

2nd Reviewer: 6&
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 ﬁ" Sampling dates: ?— '/LS ,13
Il GC/MS Instrument performance check /""
ll. | Initial calibration A ﬂ,‘ép £20 '2 , r*
IV. | Continuing calibration/ICV M \C \/ eV & 30?
V. |Blanks -
VI. | Surrogate spikes A»
VII. | Matrix spike/Matrix spike duplicates AD— Mh/— 1> ms , %
VHI. | Laboratory control samples A" L<es
IX. ] Regional Quality Assurance and Quality Control N
X. | Internal standards A—
Xl. | Target compound identification A- Not reviewed for Level |l validation.
XIl. | Compound quantitation/RL/LOQ/LODs A— Not reviewed for Level Il validation.
XIil. | Tentatively identified compounds (TICs) /&_ Not reviewed for Level |l] validation.
XIV. | System performance A Not reviewed for Level IIl validation.
XV. | Overall assessment of data A_
XVI. | Field duplicates I\J
XVil. | Field blanks ND | 18=|
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
1 | T1B-9-7/25/13 11 21 3| BNG 1183 K Lk |
3’ MW-6** 12 22 32
3 | Mws 13 23 33
g MW-10** 14 24 34
5 | mwr 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
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LDC #__ 37 L §0D/ VALIDATION FINDINGS CHECKLIST Page:_| of 2
Reviewer.__ AR

2nd Reviewer:

Method: Volatiles (EPA Method 524.2)

Va‘Iidation Area Yes | No | NA Findinleommen!.s

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
5 (e B

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

Were all percent 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?

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

%%( e i

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?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
ithi imits?2
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Lpc# 302800 VALIDATION FINDINGS CHECKLIST

Page:iof_z_
Reviewer._ §/&
2nd Reviewer:

Validation Area

Were performance evaluation (PE) samples performed?

Findings/Comments

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

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?

Were chromatog

ram peaks verified and accounted for?
« ——— - -

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

Were compound quantitation and CRQLs adjusted to refiect 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.

Target compounds were detected in the field duplicates.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

VOA-524.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

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

111, Isobutyl 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

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. Chioroform

EE. Ethylbenzene

YY. n-Propylbenzene

SSS. 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

VVV. 4-Ethyltoluene

PPPP. e dachh 1o rpe Hhan,

0. Carbon tetrachloride II. 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 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. Ethy! tert-butyl ether Uuuu.
T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichiorobenzene BBBB. tert-Amyl methyl ether VVVV.

COMPNDL_VOA.wpd




LDC#_362€0V0 VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)
lease 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?
Y (NS N/A Were all percent differences (%D) < 30% ?

Page:__(_of __/

Reviewer: '5 R
2nd Reviewer: ﬁ

Finding %D
# Date Standard ID Compound {Limit: <30.0%) Associated Samples Qualifications
324 [13 ced = 13ARIY- cdvz Kok on 3]. ¢ Al J/ng |t
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LDC#  30280D1 VALIDATION FINDINGS WORKSHEET Page: l of 2
Initial Calibration Calculation Verification Reviewer: BR,
2nd Reviewer: /4

<

METHOD: GC/MS VOA (EPA Method 524.2)

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified
below using the following calculations: '
RRF = (A)(Cis)/(Ais)(C)

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

A, = Area of Compound A;s = Area of associated internal standard
C;s = Concentration of internal standard

X = Mean of the RRFs

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

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (I1S) (RRF 10 std) (RRF 10 std) (Initial) (Initial)
1 ICAL 1/28/2013 1,1-Dichloroethene (1S1 0.989471 0.989471 0.966649 0.966649 10.96742 10.96742
MS-V5 Trichloroethene  (1S2 0.363920 0.363920 0.3401073 0.3401073 11.08509 11.08509
1,1,2,2-Tetrachloethane 0.589904 0.589903 0.5469105 0.5469105 6.836641 6.836634

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




LDC#  30280D1 VALIDATION FINDINGS WORKSHEET Page: & of &
Initial Calibration Calculation Verification Reviewer: BR
2nd Reviewer: )4
7z~

METHOD: GC/MS VOA (EPA Method 524.2)

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

RRF = (AJ(Cis)/(Ais)(C)

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

A, = Area of Compound A;s = Area of associated internal standard
C;s = Concentration of internal standard

X = Mean of the RRFs

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

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (IS) (RRF 32/80 std) | (RRF 32/80 std) (Initial) (Initial)
1 ICAL 7/15/2013  |Allyl chloride (1S1) 0.782933 0.782933 0.7813251 0.7813251 3.290399 3.290397
MS-V5 Methyl methacrylate (IS 0.073455 0.073455 0.07078616 0.07078616 7.125178 7.125173
Pentachloroethane (1S3 0.407261 0.407261 0.423749 0.423749 12.85931 12.85932

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




LDC#: 30280D1 VALIDATION FINDINGS WORKSHEET Page: ( of /
' Continuing Calibration Calculation Verification Reviewer: BR

2nd Reviewer: Q:

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:

Where:
% Difference = 100 * (ave. RRF - RRF)/ave. RRF ave, RRF = initial calibration average RRF ~ Cx = Concentration of compound,
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing-calibration RRF : Ais = Area of associated internal standard
Ax = Area of compound, Cis = Concentration of internal standard
_ Reported Recalculated Reported Recalculated
Calibration : Average RRF RRF RRF % D %D
# Standard 1D Date Compound (IS) (Initial) (CC) (CC)
1 29JULO2 7/29/2013 1,1-Dichloroethene (1S1 0.966649 0.9694692 0.9694692 0.3 0.3
Trichloroethene . (I1S2 0.340107 0.3216172 0.3216172 5.4 5.4
1,1,2,2-Tetrachloethane 0.546910 0.5857687 0.5857687 71 71
2 29JUL03 7/29/2013 Allyl chloride . (IS1) 0.781325 0.7627464 0.7627464 2.4 2.4
Methy! methacrylate (151 0.070786 0.08813192 0.08813192 245 245
Pentachloroethane (1S3 0.423749 0.6420282 0.6420282 51.5 51.5

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.



LDC#_302 30 V)
SDG#__g¢c v

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

METHOD: GC/MS VOA (EPA Method 524.2)

Page._ | of |
Reviewer: KR

2nd reviewer:

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

% Recovery: SF/SS * 100

Sample ID: 2

Where: SF = Surrogate Found
SS = Surrogate Spiked

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 o oV 102 2 | [(\pe l oL 6
Bromofluorobenzene « X . g\; 8 S S ?‘g‘ 5‘ O
1,2-Dichlorobenzene-d4 v [D-SD [0S lox d
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
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene

1,2-Dichlorobenzene-d4

Dibromofluoromethane

SURRCALC.wpd




LDC #:._30 2500 | VALIDATION FINDINGS WORKSHEET Page;_ | of

SDG#_ 8¢cc vt Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer,_ B8R

2nd Reviewer: Q

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 - MSDC | * 2/(MSC + MSDC) MSC = Matrix spike percent recovery MSDC = Matrix spike duplicate percent recovery

MS/MSD sample: MW—I5 s , o

‘ “ Spike Sample Spiked Sample |___MatrixSpike || Matriv Spike Duplicate _fl ____msmsn
Added Concentration Concentration
Compound (v ]c) ) (Lanle) Percent Recovery Percent Recovery RPD

M e S MSD —Z_“ #% Reporfed .l-Recalc_l Reported | Recalc il Reparted 1 Racalculated |
1,1-Dichloroethene 2v.0g| 25-oof 0-43 238005 Yl 09 | 169 9.7 | 19-2 g9% | §.949
Trichloroethene 0.2y 2% (o 2¢4. 0| J(o l)o 753 | 45.3 13 4 13, 7
Benzene 0 24.049|23520) Jog |10y || 9¢4.) | Oy | 10| 197
Toluene , 0 27 . 4p |24- 20 (12 1o §f 272.2 [ 9F2 || I1”2-2 | |2.=2
Chlorobenzene ’ 0 26-170|2¢ 300 (o3 0% 91.2 1+ 2 ,6'7 )D.‘,-/

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

MSDCLCE. 185



LDC #: 5028’0’07 VALIDATION FINDINGS WORKSHEET Pagé: _lof )
SDG #__8<€t_egvty Laboratory Control Sample Results Verification Reviewer.__ 8 R

2nd Reviewer: g

¢

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={LCS-LCSD!*2/(LCS +LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery

Lcsip: . BWG %3 - &)

Spike Spiked Sample LCS LCSD LGS/ CSD
Added Concentration
( 1) (Lo /) Percent Recovery Percent Recovery RPD
LCS Lcsh LCS v 1CSD Reported Recale. [l _Reported | Recale | __Reparted Recalculated_|

1,1-Dichloroethene 25.0D — 28240 - \(3 l '5 —1 7 m
Trichloroethene 2% A l il l { ] / /
Benzene 26 .99 [0L ]OS—
Toluene 27 |30 [0 [09 /
Chlorobenzene 1% d 6 -8§20 v OES 103 T ——

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 resuits.
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LDC #_ 202%0) VALIDATION FINDINGS WORKSHEET Page:_ [ of |

SDG #_S3%¢ ern Sample Calculation Verification Reviewer: ¥z
2nd reviewer:

METHOD: GC/MS VOA (EPA Method 524.2)

L
Compound results for reported with a positive detect were recaiculated
and verified using the following equation:
Concentration = (A XDF) Example: S
(AJ(RRF)V,)(%S) i /o
A, =  Area of the characteristic ion (EICP) for the Sample 1.D. 2- , S :
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. =( é£33‘7‘ ) ( [0 ) ( )
(ng) ( L/( 0. ) ) (
RRF =  Relative response factor of the calibration LF.’ 7’ ? 3 SLD/ 0?3
standard.
V, = Volume or weight of sample purged in milliliters = . I ;} g
(ml) or grams (g). L'L §(° 38’ S }2/ b
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid
matrices only.

Reported Calculated
: Concentration Concentration Acceptable
# Sample ID Compound ( ) ( ) (Y/N)

RECALC.1S85



LDC Report# 30280D4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 25, 2013

LDC Report Date: August 27, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15617
Sample Identification

MW-6**

MW-5

MW-10**
MW-7

**Indicates sample underwent EPA Level IV review

1
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Introduction

This data review covers 4 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analysis was per EPA Method 200.8 for 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.

N 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\JPLY30280D4_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. 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 chromium contaminants
were found in the initial, continuing and preparation blanks with the following exceptions:

Associated
Samples

Maximum

Method Blank ID Analyte Concentration

ICB/CCB Chromium 0.811 ug/L All samples in SDG 13-15617

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
MW-6** Chromium 2.9ug/L 2.9U ug/L
MW-5 Chromium 0.83 ug/L 0.83U ug/L
MW-10** Chromium 3.3 ug/ll 3.3U ug/L

V. ICP Interference Check Sample (ICS) Analysis

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

VALOGIN\BATTELLE\JPL\30280D4_B34.DOC




VL. Matrix Spike Analysis

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

VII. Duplicate Sample Analysis

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

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.

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

No field blanks were identified in this SDG.

VALOGIN\BATTELLEAPL\30280D4_B34.DOC



NASA JPL

Chromium - Data Qualification Summary - SDG 13-15617

NASA JPL

No Sample Data Qualified in this SDG

Chromium - Laboratory Blank Data Qualification Summary - SDG 13-15617

VALOGIN\BATTELLEWJPL\30280D4_B34.DOC

Modified Final
SDG Sample Analyte Concentration AorP
13-15617 MW-6** Chromium 2.9U ug/L A
13-15617 MW-5 Chromium 0.83U ug/L. A
13-15617 MW-10** Chromium 3.3U ug/L A
5




LDG #__30280D4 VALIDATION COMPLETENESS WORKSHEET Date: 8/ 26/3

SDG #:___ 1345617 Level llinv Page:\ of )
Laboratory: BC Laboratories, Inc. Reviewer:
2nd Reviewer: § &

Cca
METHOD: Metats (EPA Method 266-4200.8)

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: 7 ’ a\f) j \(—k
+ —

II. [ ICP/MS Tune

Ill. | Calibration

V. | Blanks

V. ICP Interference Check Sample (ICS) Analysis /\}O’\' Ceéé VCPQ—@
CS
CS
LS
Nor eviened S Yeved WL

V1. | Matrix Spike Analysis

VII. | Duplicate Sample Analysis

V1lI. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

XlI. | ICP Serial Dilution

XIl. | Sample Result Verification Not reviewed for Level |l validation.

XIlIl. | Overall Assessment of Data

XIV. | Field Duplicates

XDy |2k PR PP D

XV | Field Blanks

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 MW-6** 11 21 31
2 MW-5 12 22 32
3 MW-10** 13 23 33
4 MW-7 14 24 34
5 15 25 35
6 16 26 36
7 17 27 37
8 18 28 38
9 19 29 39
10 20 30 40
Notes:

30280D4W.wpd
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LDC #: /')O VALIDATION FINDINGS CHECKLIST Page:_! of &
Reviewer:_ R

2nd Reviewer: A d

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

Validation Area Yes | No | NA Findings/Comments

l. 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?

NN

Were %RSD of isotopes in the tuning solution <5%?

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 > 0.995?

IV. 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?

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 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?

MET-SW_2010.wpd version 1.0



LDC #: %Q/LW VALIDATION FINDINGS CHECKLIST Page:ﬁof ﬁ_
Reviewer: gg ,

2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments
VIII. Furnace Atomic Absorption QC
If MSA was performed, was the correlation coefficients > 0.995? -
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)
/|

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%?

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 ali 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 |V validation?

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. f

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 #:_ 30280D4 VALIDATION FINDINGS WORKSHEET Page: L of \

PB/ICB/CCB QUALIFIED SAMPLES Reviewer: 4/%’—_:

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:

Maximum|| Maximu Maximum| | Action

PB? PB?* ICB/CCB?|| Level
{(malKaq) {uagil) {(uail)
Cr 0.811 4.055 29 0.83 3.3

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 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.

30280D4.wpd



Loc #_ 32

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
True

VALIDATION FINDINGS WORKSHEET
Initial and Continuing Calibration Calculation Verification

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True = concentration (in ug/L) of each analyte in the ICV or CCV source

Page: \ of \
Reviewer:
2nd Reviewer:;

Standard ID

Type of Analysis

Element

Found (ug/L)

True (ugiL)

%R

%R

Acceptable
(Y/N)

ICP (Initial calibration)

—CN

ICP/MS (Initial calibration)

C(

4R 1%

50

a6,

6N

.

CVAA (Initial calibration)

ICP (Continuing calibration)

ool

ICP/MS (Continuing calibration)

24,1

“O

I56

AWA

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 resuits.

CALCLC.45W



LoC # 28I VALIDATION FINDINGS WORKSHEET page: L of |_

Level IV Recalculation Worksheet Reviewer:
2nd Reviewer___~

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

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sainple 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 Resuit (mg/L)
| SDR = Serial Dilution Resuit (mg/L) (Instrument Reading x 5)

|___Recalculated _Reparted Il
Found/S /| True / D/ SDR (units) ' Acceptable
Sample ID Type of Analysis Element (units) %R [ RPD [ %D %R I RPD /%D (Y/N)

/\/ ICP interference check
LC/S Laboratory control sample C( . ‘_/\f (} ‘jfa\% (_/I O l 0/7 l O/Z \f

(\/ Matrix spike (SSR-SR)

/\/ Duplicate
/\/ ICP serial dilution

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

TOTCLC.4sW
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LDC#: 2/&@ OV\ VALIDATION FINDINGS WORKSHEET Page:L_of
Sample Calculation Verification Reviewer:

2nd reviewer:

|

I¥

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

lease 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?

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 Cf were recalculated and verified using the following
equation:
Concentration = (RDYFV)(Dil) Recalculation:
(In. Vol.)

RD = Raw data concentration @O\—\C\ - Ka %7 g /8 / [
Fv = Final volume (m) '
In.Vol. = Initiai volume (ml) or weight (G)
Dil = Dilution factor

Reported Calculated

Concentration Concentration Acceptable
# Sample ID Analyte (19— - L//% J (Y/N)

Note:

RECALC.4SW



LDC Report# 30280D6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: July 25, 2013

LDC Report Date: August 27, 2013
Matrix: Water

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

Sample Delivery Group (SDG): 13-15617

Sample Identification

MW-6**
MW-5
MW-10**
MW-7
MW-6MS
MW-6MSD
MW-6DUP
MW-7MS
MW-7MSD
MW-7DUP

**Indicates sample underwent EPA Level IV review
1
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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 300.0 for Chloride, Sulfate,
and Nitrate as Nitrogen, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite
as Nitrogen, EPA Method 365.1 for Orthophosphate as Phosphorous, 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 Level Ili 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.

UN 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\BATTELLEVJPL\30280D6_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. Initial Calibration
All criteria for the initial calibration of each method were met.
[ll. Calibration Verification

Calibration verification 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. Resulits
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 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\30280D6_B34.DOC



X. Field Duplicates

No field duplicates were identified in this SDG.
XI. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\BATTELLE\PL\30280D6_B34.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-15617

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-15617

No Sample Data Qualified in this SDG

VALOGIN\BATTELLE\PL\30280D6_B34.DOC
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LDC #:___30280D6 VALIDATION COMPLETENESS WORKSHEET Date: &Q/Q

SDG #___ 1345617 Level lII/IV Page:_\of \
Laboratory:_BC Laboratories, Inc. Reviewer:.__cN
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 A Sampling dates: 7 /157 \’-))
1 Initial calibration A
lll.__| Calibration verification A
IV | Blanks A
\Y Matrix Spike/Matrix Spike Duplicates A (\(\6 / O
VI. | Duplicates A Q A2
VIl. | Laboratory control samples A L/C S
VIIl. | Sample result verification A Not reviewed for Level 1l validation.
IX. | Overall assessment of data A
X. Field duplicates N /
XL Fisld 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:** Indicates sample underwent Level IV validation
A
1 MW-6** 11 21 31
2 MW-5 12 22 32
3 MW-10** 13 23 33
4 MW-7 14 24 34
5 MW-6MS 15 25 35
6 MW-8MSD 16 26 36
7 MW-6DUP 17 : 27 37
8 MW-7MS 18 28 38
9 MW-7MSD 19 29 39
10 | MW-7DUP 20 30 40
Notes:

30280D6W.wpd



LDC #: %Z’W

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:.__ 1 of 1

CR

Reviewer:
2nd reviewer: SE

All circled methods are applicable to each sample.

[Sa ’nle ID Parameter

H$ pH TDS((ERF @ 0, S -P&; Alk CN NH; TKN TOC Cr6+ CIO,
’ "';/ pH TDS\(; F ?\1-63 f\l\(')/zm‘, Alk CN NH, TKN TOC(Cm
pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOCE;-EI_O/,1

pH TDS CI F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
Q: 5"7 pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+®
%/D pH TDS Cl F N%@ SO46$O4 Ik CN NH, TKN TOC Cr6+aC_)4/

-~ ~—

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO; NO, SO, 0-PO, Ak CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO,‘4 0O-PO, Ak CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,

pH TDS ClI F NO, NO, SO, O-PO, Ak CN NH, TKN TOC Cré+ CIO,

pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr&+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, 0O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS CI F NO, NO, SO, 0O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr&+ CIO,

pH TNS CI F NO, NO, SO, O-PO, Alk CN NH., TKN TOC Cr6+ CIO,

Comments:
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c#_HOTEOO VALIDATION FINDINGS CHECKLIST page: L of

Reviewer:

2nd Reviewer:_\ /~—

Method:Inorganics (EPA Method 420co.on )

Validation Area Yes | No | NA Findings/Comments
I. 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?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

NOONND

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

Were titrant checks performed as required? (Level [V only)

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
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?

SN

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



gAY/ A
LDC #: 0 VALIDATION FINDINGS CHECKLIST Page D 0P
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? s

N

Were detection limits < RL?

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. 4
X. Field blanks
. e /7
Field blanks were identified in this SDG. A
/

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0
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LDC #: m Validation Findings Worksheet Page:t_ of
Initial and Continuing Calibration Calculation Verification Reviewer:
2nd Reviewer:

Method: Inorganics, Method ___See Cover

The correlation coefficient (r) for the calibration of QQ\‘ was recalculated.Calibration date:___/ / ’Z:_Z—/l ’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 Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area r orr? rorr’ (YIN)
Initial calibration s1 0.0 0
s2 2 0.0022 0.99988 0.99982
Gf s3 4 0.0042
O/\ s4 6 0.0062 (O
s5 10 0.0103 (
\ s6 20 0.0209 [

Calibration verification \J/ @ \/ \O q N ,SqO q ‘ lcL q , ‘CT /
Calibration verification C‘<©* \ O O 5 @ IOS\OD\[} los \0’3 /

Calibration verification \l/ A) 0 OV | 105 (o -> \Z/

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

10.0% of the recalculated results.




LDC #_ 3P 2l

METHOD: Inorganics, Method

S€e.coyen_

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

1

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

%R = Found x 100
True

Where,

Found =

Found = SSR (spiked sample resuit) - SR (sample restuit).

True = concentration of each analyte in the source.

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

Page:k_of)_
Reviewer:

2nd Reviewer: é s

concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

RPD=[S-D| x100 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)
g Laboratory control sample L O u
g r
Ao, | bag| 1o < O
Matrix spike sample (SSR-SR)

>

OG,

A.8165

0-10)

a8

Mg

7

Duplicate sample

o,

il

51160

075

05

N

Comments: Referto 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:J_of\__

LDC #: /Q)OZW VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification Reviewer:
2nd reviewer: |~
METHOD: Inorganics, Method ___ S£0 _Cove -

ease 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 results within the calibrated range of the instruments?

N N/A Are all detection limits below the CRQL?
dO‘l reported with a positive detect were

Compound (analyte) results for |
recalculated and verified using the following equation:

Recalculation:

ree 0,004
Slofgl O, 00\

Concentration =

)1

L/.OA/K’/L‘

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte —— ( Al ) (Y/IN)
Oy | 25 1.0 it

Note:

RECALC.6




	Att 1
	Attachment 1: Quality Assurance/Quality Control Summary
	Attachment 1: Quality Assurance/Quality Control Summary
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