LDC Report# 11272F4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 30 through November 10, 2003
LDC Report Date: December 15, 2003

Matrix: Water

Parameters: Chromium

Validation Level: EPA Level Il & IV

Laboratory: Advanced Technology Laboratories &

Applied P & Ch Laboratory
Sample Delivery Group (SDG): 03-6063/065794

Sample Identification

MW-21-5 MW-14-1 MW-13MSD
MW-21-4 EB-9-11-4-03 MW-13DUP
MW-21-3 MW-10 MW-21-4MS
MWw-21-2 MW-5 MW-21-4MSD
MW-21-1 MW-8 MW-21-4DUP
EB-7-10-30-03 DUPE-7-4-Q03** MW-3-1MS
MW-3-5 MW-13 MW-3-1MSD
MW-3-4 MW-6 MW-3-1DUP
MW-3-3 MW-15

EB-8-11-3-03 DUPE-2-4-Q03**

MW-17-5 MW-16

MW-17-4 MW-7

MW-17-3 MW-1

MW-17-2 MW-9

MW-17-1 MW-3-2

DUPE-5-4-Q03** MW-3-1

MW-14-5 MW-5MS

MW-14-4 MW-5MSD

MW-14-3 MW-5DUP

MW-14-2 MW-13MS

**Indicates sample underwent EPA Level 1V review
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Introduction

This data review covers 48 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 Data Review (February 1994) as there are
no current guidelines for the method stated above.

A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due
to a laboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section Ill.

Field duplicates are summarized in Section XIII.

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV
review. A EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples rewewed by 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.
N Presumptive evidence of presence of the constituent.

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.
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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. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

CRDL standards for ICP and AA were analyzed and reported as required.

Ill. Blanks

Method blanks were reviewed for each matrix as applicable.

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. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
-Method Blank ID Analyte Concentration Associated Samples

PB1 (prep blank) Chromium 0.235 ug/L Mw-21-5
MW-21-4
MW-213
MW-21-2
MW-21-1
EB-7-10-30-03
MW-3-5
MW-3-4
MW-3-3
EB-8-11-3-03
MW-17-5
MW-174
MW-17-3
MW-17-2
MW-1741
DUPE-5-4-Q03**
MW-14-5
MW-14-4
MW-14-3
MW-5
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Method Blank ID

Analyte

Miximum
Concentration

Associated Samples |

PB2 (prep blank)

Chromium

0.174 ug/L

MW-14-2 l
MW-14-1

EB-9-11-4-03
MW-10

Mw-8
DUPE-7-4-Q03**
Mw-13

Mw-6

MW-15
DUPE-2-4-Q03**
Mw-16

Mw-7

MW-1

Mw-9

MW-3-2

MW-3-1

ICB/CCB

Chromium

0.326 ug/L

All samples in SDG 03-6063/065794

Sample concentrations were compared to the maximum contaminant concentrations
detected in the ICB/CCB/PBs. 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-3-5 | Chromium 0.7 ug/L 0.7U ug/L
MW-=34 Chromium 1.9 ug/L 1.9U ug/L
MW-3-3 Chromium 2.0 ug/L 2.0U ug/L
MW—1 7-5 Chromium 1.7 ug/L 1.7U ug/L
MW-17-4 Chromium 1.5 ug/L 1.5U ug/L
MW-14-5 Chromium 1.8 ug/L 1.8U ug/L
MW-8 Chromium 1.5 ug/L 1.5U ug/L
DUPE-7-4-Q03** Chromium 1.8 ug/L 1.8U ug/L
MW-3-2 Chromium 1.6 ug/L 1.6U ug/L
MW-3-1 Chromium 1.8 ug/L 1.8U ug/L
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IV. ICP Interference Check Sample (ICS) Analysis

The frequency of analysis was met.

The criteria for analysis were met.

V. 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 with the following exceptions:

Spike ID
(Associated MS (2%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP

MW-21-4MS/MSD Chromium 69.5 (80-120) | 69.5 (80-120) - J (all detects) A
(MW-21-5 UJ (all non-detects)
MW-214
MwW-21-3
Mw-21-2
Mw-21-1
EB-7-10-30-03
MW-3-5
MW-=34
MW-=3-3
EB-8-11-3-03
MW-17-5
MW-174
MW-17-3
MW-17-2 |
MW-17-1
DUPE-5-4-Q03**
MW-14-5
MW-14-4
MW-14-3

MW-5)

MW-5MS/MSD Chromium 77.5 (80-120) | 78.6 (80-120) - J (all detects) A
(MW-21-5 UJ (all non-detects)
MW-214
MW-21-3
MW-21-2
MW-21-1
EB-7-10-30-03
MW-3-5

MW-3-4

MW-3-3
EB-8-11-3-03
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-17-1
DUPE-54-Q03**
MW-14-5
MW-14-4
MW-14-3

MW-5)
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Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP

MW-3-1MS/MSD Chromium 78.2 (80-120) | 77.5 (80-120) - J (all detects) A
(MW-14-2 UJ (all non-detects)
MW-14-1 ’
EB-9-11-4-03
MW-10

Mw-8
DUPE-7-4-Q03**
MW-13

MW-6

MW-15
DUPE-2-4-Q03**
MW-16

Mw-7

MW-1

Mw-s

MwW-3-2

MW-3-1)

V. Duplicate Sample Analysis

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

VII. Laboratory Control Samples (LCS)

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

VIIl. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level lll criteria.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution was not required by the method.

Xl. Sample Result Verification

All sample result verifications met validation ériteria for samples on which a EPA Level

IV review was performed. Raw data were not evaluated for the samples reviewed by
Level Il criteria.
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Xll. Overall Assessment of Data

Data flags have been summarized at the end of this report.

Xlil. Field Duplicates

Samples MW-17-3 and DUPE-5-4-Q03**, samples MW-8 and DUPE-7-4-Q03**, and

samples MW-15 and DUPE-2-4-Q03** were identified as field duplicates. No chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L) ||

Analyte MW-17-3 DUPE-5-4-Q03** RPD

Chrorﬁium 3.8 3.7 3 "

Analyte MW-8 DUPE-7-4-Q03** RPD

Concentration {ug/L) ll

Chromium 15 1.8 18 |

Concentration (ug/L)

Analyte MW-15 DUPE-2-4-Q03** RPD

Chromium 3.4 3.4 (o]

XIV. Field Blanks

Samples EB-7-10-30-03, EB-8-11-3-03, and EB-9-11-4-03 were identified as equipment
blanks. No chromium was found in these blanks.
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NASA JPL
Chromium - Data Qualification Summary - SDG 03-6063/065794

SDG

Sample

Analyte

Flag

AorP

Reason

03-6063/
065794

Mw-21-5
Mw-214
Mw-21-3
MW.21-2
MW-21-1
EB-7-10-30-03
MW-=3-5
MW-34
MW-3-3
EB-8-11-3-03
MW-17-5
MW-174
MW-17-3
MW-17-2
MW-17-1
DUPE-54-Q03**
MW-14-5
MW-14-4
MW-14-3
MW-14-2
MW-14-1
EB-9-11-4-03
MW-10

MwW-5

Mw-8
DUPE-7-4-Q03**
Mw-13

MW.6

Mw-15
DUPE-2-4-Q03**
MW-16

MW-7

MW-1

Mw-9

MW-3-2
MW-3-1

Chromium

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

A Matrix spike/Matrix spike

duplicates (%R)

NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 03-6063/065794

SDG

Sample

Modified Final
Concentration

AorP

03-6063/
065794

MW-3-5

Chromium

0.7U ug/L

03-6063/
065794

Mw-34

Chromium

1.9U ug/L

03-6063/
065794

MW=3-3

Chromium

2.0V ug/L
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Modified Final
SDG Sample Analyte Concentration AorP
03-6063/ MW-17-5 Chromium 1.7U ug/L A
065794
03-6063/ MW-174 Chromium 1.5U ug/L A
065794
03-6063/ MW-14-5 Chromium 1.8U ug/L A
065794
03-6063/ Mw-8 Chromium 1.5U ug/L A
065794
03-6063/ DUPE-7-4-Q03** Chromium 1.8U ug/L A
065794
03-6063/ MW-3-2 Chromium 1.6U ug/L A
065794
03-6063/ MW-3-1 Chromium 1.8U ug/L A
065794
NASA JPL

Chromium - Field Blank Data Qualification Summary - SDG 03-6063/065794
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- Advanced Technology Laboratories Date: 19-Nov-03

~ CLIENT: Applied P & Ch Laboratories ' Client Sample ID: MW-21-5

 LabOrder: 065794 - ;

- Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 10/30/2003 8:18:00 AM
LabID;  065794-001A - Matrix: WATER ‘
Analyte ' Result Qual  MDL PQL Units DF Date Analyzed
ICP-MS METALS o EPA 200.8 ‘ | Analyst: NS
RuniD: ICP4_031114A '~ QC Bach: R32644 ' PrepDate: . '

~ Chromium S e 4.0 \J 0.11 10 pgll ’ 1 11/14/2003 10:40:24 A

v

0\

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time : Page 1 of 36
Results are wet unless otherwise specified OO 1 0
A Advanced Technology 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040
Laboratories gnat i, el. ax:




‘Date: 19-Nov-03

. ,Advanced Technology Laboratories

CLIENT:  Applied P & Ch Laboratories . Client Sample ID: MW-21-4
Lab Order: 065794 ' .
Project: ' JPL GW Mon. 4-Q03, 04-4428.10 .. Collection Date: 10/30/2003 8:43:00 AM
Lab ID: 065794-002A ' ' . A Matrix: WATER
Analyte : ' Result Qual - MDL PQL Units - DF Date Analyzed
ICP-MS METALS | » | EPA2008 .  Analyst: NS
RunlD: ICP4_031114A : QCBach: R32644 PrepDate: | ‘ _
Chromium . 4.3 \j L 0.11 ; 1.0 pglt ) 1 11/14/2003 10:42:53 A

W\

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected bclow; quantitation limits R - RPD outside accepted recovery limits
' ‘B - Analyte detected in the associated Method Blank E - Value above quantitation range .
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time ‘ Page 2 of 36
~ Results are wet unless otherwise specified '
0011

A Advanced Technology .
Laboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories - Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories ' Client Sample D: MW-21-3

Lab Order: 065794 o

Project: ~ JPL GW Mon. 4-Q03, 04-4428.10 ~ Collection Date: 10/30/2003 9:24:00 AM

Lab ID: 065794-003A ' . ‘ - Matrix: WATER =~ '
.Analyte . , Result Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS o : EPA 200.8 S S Analyst: NS

RuniD: ICP4_031114A QCBach: R32644 ' PrepDate:

- Chromium . - 41, \! o .41,0 g/l ' 1 11/14/2003 10:47:53 A

Qualifiers: ND - Not Detected at the Repqning Limit : S- -Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits '
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time ' Page 3 of 36
Results are wet unless otherwise spec{ﬁed OO 1 2

k Advanced Technology . .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03 |

CLIENT: , Appﬁéd P & Ch Laboratories . Client Sample ID: EB-7-10-30-03 '

~ ‘Lab Order: 065794 , . o
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 10/30/2003 10:16:00 AM
LabID: ~  065794-006A . ' , _ Matrix: WATER
Analyte Result Qual MDL PQL Units " DF Date Ahalyzed_
ICP-MS METALS : EPA 200.8 _ : ' Analyst: NS
RuniD: ICP4_031114A o QC Bach: = R32644 PrepDate: , R

Chromium ND ‘ 4 ‘ & v 0.11 1.0 ug{L - : 1 11/14/2003 10:55:26 A

5

Qualifiers: ND - Not Detected at the Reportmg Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits ~ R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time ‘ Page 6 of 36
' Results are wet unless otherwise speciﬁéd OO 1 5

A Advanced Technology . . .
Laboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




~ Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories ' | Client-Sample ID: MW-3-5
Lab Order: 065794 ‘ . S
. Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/3/2003 8:05:00 AM
Lab ID: 065794-007A ' Matrix: WATER
Analyte o Result Qual MDL  PQL Units = DF Date Analyzed
ICP-MS METALS : : EPA 200.8 - - - Analyst: NS
RuniD: - ICP4_031114A ‘ QC Bach: -R32644 , PrepDate: ' ‘
Chromium - o ) 07 J M)J 011~ 10 ‘ug/l _ 1 11/14/2003 10:57:57 A
\) .
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside acéepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 7 of 36
v Results are wet unless otherwise specified ) OO 1 6

A Advanced Technology . .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories ' Client Sample ID: MW-3-4
Lab Order: 065794 ,
Project: - JPL GW Mon. 4-Q03, 04-4428.10 _ ~ Collection Date: 11/3/2003 8:29:00 AM
Lab ID: 065794-008A : ’ . Matrix: WATER
Analyte ‘ ' Result Qual MDL . PQL Units DF Date Analyzed -
ICP-MS METALS - ' : : EPA 200.8 . Analyst: NS -
. RuniD: ICP4_031114A . QC Bach: R32644 : PrepDate: .
Chromium . . 1.9 uJ , 0.11 1.0 gl . 1 11/14/2003 11:05:39 A
)
. i
Qualifiers: " ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
. J - Analyte detected below quantitation limits R - RPD outside accepted Tecovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 8 of 36
Results aré wet unless otherwise specified } O O 1 7

& Advanced Technology . .
Taboraiories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




~ Advanced Technology Laboratories Date: 19-Nov-03 |

CLIENT:. Applied P & Ch Laboratories . A ' Client Sample ID: MW-3-3
Lab Order: 065794 :
Project: JPL GW Mon. 4-Q03, 04-4428.10 , Collection Date: 11/3/2003 8:49:00 AM
Lab ID: 065794-009A _ ‘ _ Matrix: WATER
Analyte - . Result - Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS S EPA2008 = - . Analyst NS
RuniD: 'ICP4_031114A QC Bach: R32644 ‘ PrepDate:
* Chromium : - 20 [\ 011 . 10 ugL 1 11/14/2003 11:08:12 A
55\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time ' Page 9 of 36 ‘
Results are wet unless otherwise specified . : 00 1 8

f\ Advanced Technology o
Taboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Te:chnologybLaboratyoriesv Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories A ‘ ~ Client Sample ID: EB-8-11-3-03
Lab Order: 065794 ‘ : .
Project: JPL GW Mon. 4-Q03, 04-4428.10 . : Collection Date: 11/3/2003 9:33:00 AM
Lab ID: 065794-010A ’ ' o Matrix: WATER '
Analyte I Result Qual  MDL  PQL Units- DF Date Analyzed
_ICP-MS METALS ’ EPA2008 - . Analyst: NS
RuniD: ICP4_031114A QCBach: R32644 PrepDate: ' '
Chromium : ’ ND . u‘j . 011 - 1.0 gl : 1 11/14/2003 11:10:45A
|
AV
Qualifiers: ND - Not Detected at ﬂle Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits . R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank ~ E-Valucabove quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time ' Page 10 of 36
Results are wet unless otherwise specified . OO -l 9

x Advanced Technology
Laboratories

3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: App_lied P &Ch Laboratories ‘ ‘ Client Sample ID: MW-17-5
Lab Order: 065794 .
Project: JPL GW Mon. 4-Q03, 04-4428.10 = v Collection Date: 11/4/2003 9:58:00 AM
Lab ID: 065794-011A : - Matrix: WATER
Analyte : Result Qual MDL  PQL Units - DF Date Analyzed
ICP-MS METALS B i : EPA 200.8 . . . ‘ ‘ . Analyst: NS
_RunlD: ICP4_031114A ' QC Bach: R32644 PrepDate:
Chromium ' ’ 1.7 MJ 041 - 1.0 pgl ~ 1 11/14/2003 11:13:19A
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepfed recovery limits
J - Analyte detected below quantitation limits ‘ ~ R -RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 11 of 36
Results are wet unless otherwise specified _ O 0 2 O

k Advanced Technology . . |
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories v Client Sample ID: MW-17-4
Lab Order: 065794
Project: JPL GW Mon. 4-Q03, 04-4428.10 S Collection Date: 11/4/2003 10:22:00 AM
Lab ID: 065794-012A _ ‘ Matrix: WATER
Analyte _ Result Qual ~ MDL PQL Units - DF Date Analyzed
ICP-MS METALS . 'EPA200.8 : - Analyst: NS
RuniD: ICP4_031114A QCBach: R32644 PrepDate: _ ,
Chromium ) ' 15 M » 0.11 1.0 pglt . 1 11/14/2003 11:15:53 A
!
.
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits . R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time - Page 12 of 36
Results are wet unless otherwise specified OO 2 1

A Advanced Technology . .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 -989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03 3

CLIENT: Applied P & Ch Laboratories " Client Sample ID: MW-17-3
" Lab Order: 065794 '
_ Project: JPL GW Mon. 4-Q03, 04-4428.10 . Collection Date: 11/4/2003 10:46:00 AM
Lab ID: 065794-013A _ - Matrix: WATER
Analyte Result Qual MDL  PQL Units DF Date Analyzed
ICP-MS METALS ' : EPA 200.8 , Analyst: NS
RunID: - ICP4_031114A QC Bach: R32644 : PrepDate: -
Chromium ) ' ' 3.8 J . 0.11 1.0 pg/ll 1 11/14/2003 11:18:24 A
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B- Aﬁalyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 13 of 36
Results are wet unless otherwise specified O O 2 2

A " Advanced Technology ) .
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




'Advanced Technology Laboratories

. Date: 19-Nov-03

Client Sample ID: MW-17-1

CLIENT: Applied P & Ch Laboratories
Lab Order: 065794
Project: ~ JPL GW Mon. 4-Q03, 04-4428.10 " Collection Date: 11/4/2003 11:48:00 AM
Lab ID: 065794-015A Matrix: WATER
Analyte ’ Result Qual _' MDL PQL Units DF Date Analyzed
ICP-MS METALS - EPA 200.8 Analyst: NS
RuniD: ICP4_0311 14A QC Bach: R32644 ' ‘ PrepDate: A '
Chromium o ’ 21 J ) - 011 1.0 g/l 1 11/14/2003 11:23:19 A
Qualifiers: ND - Not Detected at the Reporﬁng Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits

E - Value above quantitation range
H-Samples exceed holding time Page 15 of 36

Results are wet unless otherwise speciﬁéd 0 O 2 4

k Advanced Technology - . . '
3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562-989-4045 Fax: 562 989-4040

Laboratories




.Ad'vanced Technology Laboratories Date: 19—Noi)—03 |

CLIENT: Applied P & Ch Laboratoriesr Client Sample ID: Dupe-5-4-Q03
Lab Order: 065794 ‘ v :
- Project: _ JPL GW Mon. 4-Q03, 04-4428.10 - - Collection Date: 11/4/2003 11:07:00 AM
Lab ID: 065794-016A : _ Matrix: WATER '
Analyte Result Qual MDL © PQL Units DF Date Analyzed
ICP-MS METALS : . : EPA 200.8 . : ' ' Analyst: NS
RuniD: ICP4_031114A QCBach: R32644 PrepDate:
_ Chromium ) 3.7 \J 0.1 : 1.0 Hg/L 1 11/14/2003 11:25:47 A
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B- Analyte detected in the associated Method Blank E - Value above quantitation range .
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time - Page 16 0of 36
Results are wet unless otherwise specified O O 2 5

A Advanced Technology ' . :
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Ad\(anced Technology Laboratories Date: 19-Nov-03

CLIENT: .  Applied P & Ch Laboratories | Client Sample ID: MW-14-5

Lab Order: 065794 . _ _
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/4/2003 7:19:00 AM
Lab ID: 065794-017A : ' ‘ Matrix: WATER
Analyte ' Result Qual MDL  PQL Units DF Date Analyzed
ICP-MS METALS - EPA2008 N Analyst: NS
RuniD: ICP4_031114A QC Bach: R32644 ‘ ~ PrepDate: .
Chmmlum 18 - M 5 -0.11 1.0 pglt : 1 11/14/2003 11:28:16 A .
|
\/
Qualifiei's: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R -RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank ~E - Value above quantitation range

* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 17 of 36

Results are wet unless otherwise specified ' 0026

/) Advanced Technology ; . ’
TP — 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




“Advanced Technology Laboratories Date: 19-Nov-03

. CLIENT:  Applied P & Ch Laboratories | ~ Client Sample ID: MW-14-4
~ Lab Order: 065794 N '
.. Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/4/2003 7:39:00 AM
LabID: - 065794-018A - Matrix: WATER
Analyte | Result Qual MDL  PQL Units DF Date Analyzed
ICP-MS METALS s ' EPA 200.8 L V - Analyst: NS
RuniD: ICP4_031114A QC Bach: R32644 PrepDate:
" Chromium ) A 3.7 d : 0.11 -1.0 g/l 1 11/14/2003 11:35:55 A
Qualifiers: ND - Not Detected at the Reporting Limit : S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range .
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 18 0f 36
Results are wet unless otherwise specified » ‘ O O 2 7

A Advanced Technology , .
Taboraiories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories

Date: 19-Nov-03

CLIENT: - Applied P & Ch Laboratories Client Sample ID: MW-14-3
Lab Order: 065794
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/4/2003 8:00:00 AM-
Lab ID: ' 065794-019A Matrix: WATER .
Analyte Result Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS - ' ', EPA 200.8 Analyst: NS
RuniD: ICP4_031114A QCBach: R32644 PrepDate:
Chromium . 27 J 0.11 1.0 pg/l 1 11/14/2003 11:38:24 A -
|
Qualifiers: ND - Not Detected at the Reporting L1m1t S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
* . Value exceeds Maximum Contaminant Level

R - RPD outside accepted recovery limits
E - Value above quantitation range

H-Samples exceed holding time Page 19 of 36

Results are wet unless otherwise specified O 0 2 8

& Advanced Technology
Laboratories

3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03 1

CLIENT: Applied P & Ch Laboratories : Client Sample ID: MW-14-2

Lab Order:. 065794 , : :
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/4/2003 8:19:00 AM
Lab ID: 065794-020A R - Matrix: WATER
Analyte o Result Qual .MDL - PQL Units DF Date Analyzed
. ‘ ICP-MS METALS : EPA 200.8 o , Analyst: NS
RuniD: ICP4_031114B QC B_ach:‘ ‘R32645 _ PrepDate:
Chromium ) o 23 . 0.1 1.0 gl , 1 11/14/2003 12:20:58 P
\ %
Qualifiers: ND - Not Detected at the Reporting Limit ' S - Spike Recovery outside accepted recbvery limits
J - Analyte detected below quantitation limits R -RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 20 of 36
Results are wet unless otherwise specified 0029

A Advanced Technology . .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT:  Applied P & Ch Laboratories . " Client Sample ID: MW-14-1

Lab Order: 065794
Project: - JPL GW Mon. 4-Q03, 04-4428.10 : Collection Date: 11/4/2003 8:45:00 AM
Lab ID: 065794-021A o Matrix: WATER
Analyte : Result Qual MDL PQL Units - - DF Date Analyzed
ICP-MS METALS ) | EPA200.8 ; " Analyst NS
RuniD: ICP4_031114B QC Bach: R32645 PrepDate: : '
Chromium . » ND m 1.1 10 pglt 10  11/14/2003 2:19:06 P
}
‘ B

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank ’ E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 21 of 36

Results are wet unless otherwise speéiﬁed ‘ O O 3 O

/\ Advanced Technology . .
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories

Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories Client Sample ID: EB-9-11-4-03
Lab Order: . 065794 ’
- Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/4/2003 8:34:00 AM

Lab ID: 065794-022A Matrix: WATER

Analyte Result | Qual' MDL PQL Units DF Date Analyzed

ICP-MS METALS EPA 200.8 Analyst: NS

RuniD: ICP4_031114B QC Bach: R32645 PrepDa_te:- )
Chromium ND \/{\S 0.1 10 gl 1 11/14/2003 12:25:55 P

W

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
* . Value exceeds Maximum Contaminant Level

Results are wet unless otherwise specified

Advanced Technology
Laboratories

3275 Walnut Avenue

A

R - RPD outside acccbted recovery limits
E - Value above quantitation range

H-Samples exceed holding time Page 22.0f 36

0031

Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03 |

CLIENT: Apphed P & Ch Laboratories A Client Sample ID: MW-10
Lab Order: 065794 ' .
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/6/2003 7:28:00 AM
Lab ID: 065794-023A ' B Matrix: WATER
Analyte Result Qual MDL PQL Units ’ DF Date Analyzed
ICP-MS METALS , _ EPA 200.8 ‘ - Analyst: NS
 RuniD: ICP4_031114B QC Bach: R32645 PrepDate: ' '
Chromium » 7.6 J © 011 .10 pg/L 1 11/14/2003.12:28:23 P
]
\V

Quﬁliﬁers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank - E- Valpe above quantitation range

* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time ' Page 23 of 36 .

' Results are wet unless otherwise specified . . OO 3 2

A Advanced Technology . . :
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories  Client Sample ID: MW-5
-Lab Order: 065794 : , ;
.. Project: JPL GW Mon. 4-Q03, 04-4428.10 : Collection Date: 11/6/2003 8:57:00 AM
.- Lab ID: 065794-024A ~ ~ Matrix: WATER

Analyte : | Result Qual MDL  PQL Units DF Date Analyzed

ICP-MS METALS EPA 200.8 Analyst: NS

RuniD: ICP4_031114A QC Bach: R32644  PrepDate: _ ‘

Chromium . 2.8 \3 0.11 1.0 pg/ll 1. 11/14/2003 11:40:55 A
Y
Qualifiers: ~ ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
' J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 24 of 36
Results are wet unless otherwise specified 0033

A\ Advanced Technology . .
Laboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT:  Applied P & Ch Laboratories =~ " Client Sample ID: MW-8
Lab Order: 065794 ; ' . .
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/6/2003 10:31:00 AM
Lab ID: 065794-025A ' Matrix: WATER
Analyte ~. Result Qual MDL PQL Units - DF Date Analyzed
ICP-MS METALS | v EPA 200.8 : : Analyst: NS
RuniD: ICP4_031114B ‘QC Bach: R32645 PrepDate:
Chromium RERTR 011 10 pgh 1 11/14/2003 12:30:51 P
|
v
Quaiiﬁers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detec.ted below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time : . Page 25 of 36

‘ Results are wet unless otherwise specified . 0 O 3 4

f ) Advanced Technology i ) v :
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories | Date: 19-Nov-03 -

CLIENT: Applied P & Ch Laboratories - ' Client Sample ID: Dupe-2-4-Q03
Lab Order: 065794 :
Project: . JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/7/2003 10:07:00 AM
Lab ID: 065794-030A Matrix: WATER
Analyte : : Result Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS ‘ EPA 200.8 ' Analyst: NS
RuniD: ICP4_0311 148 QC Bach:  R32645 ' ' PrepDate: -
Chromium 4 34 J 0.1 1.0 pgll 1 11/14/2003 12:50:58 P
(75\
o
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outsjde accepted recovery limits
J - Analyte detected below quantitation limits ~ R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 30 of 36
Results are wet unless otherwise specified O O 3 9

& Advanced Technology . .
T iboratoris 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories | | : Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories | Client Sample ID: MW-16
Lab Order: 065794
Project: JPL GW Mon. 4:Q03, 04-4428.10 , Collection Date: 11/10/2003 8:04:00 AM
Lab ID: 065794-031A o - - Matrix: WATER '
~ Analyte , Result Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS . : _ EPA 200.8 v : ‘ Analyst: NS
RunID: ICP4_0311148 QC Bach: R32645 PrepDate:
Chronﬁium _ ' 3.3 J 0.1 1.0 pot 1 11/14/2003 12:53:30 P
\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
. J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank ~ E-Valueabove quantitation range '
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 31 of 36
Results are wet unless otherwise specified ' OO 4 O

f ) Advanced Technology ) ' ,
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




" Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: . Applied P & Ch Laboratories . “Client Sample ID: MW-7

Lab Order: 065794 .
Project: JPL GW Mon. 4-Q03, 04-4428.10 . Collection Date: 11/10/2003 9:40:00 AM
Lab ID: 065794-032A Matrix: WATER '
Analyte Result Qual MDL  PQL Units 'DF Date Analyzed
ICP-MS METALS S EPA 200.8 ' : v - . Analyst: NS
RuniD: 1CP4_031114B QCBach: R32645 = ' PrepDate:
Chromium 5.0 0.11 1.0 woll . 1 11/14/2003 12:56:02 P
\ .
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 32 of 36

' Results are wet unless otherwise specified OO 4 “

A Advanced Technology A . ,
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT: Applied P & Ch Laboratories ' Client Sample ID: MW-1

Lab Order: 065794
Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/10/2003 11:00:00 AM
LabID: 065794-033A ' ' Matrix: WATER
Analyte : Result Qual MDL PQL Units .. DF Date Analyzed
ICP-MS METALS v o : ' EPA 200.8 R ' ' Analyst: NS -
RuniD: ICP4_031114B QC Bach: R32645 PrepDate: :
Chromium 24 \} 011 . 1.0 pug/ll -1 11/14/2003 12:58:34 P
X AY

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range .

*_ Value exceeds Maximum Contaminant Level ‘ H-Samples exceed holding time Page 33 of 36

' Results are wet unless otherwise specified v 0 O 4 2

A\ Advanced Technology i ] : ‘
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT:. Applied P & Ch Laboratories Client Sample ID: MW-9
Lab Order: 065794 : ,
~ Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/5/2003 9:52:00 AM
Lab ID: 065794-034A : ) Matrix: WATER ‘ '
Analyte | " Result Qual  MDL PQL Units DF Date Analyzed
ICP-MS METALS , EPA 200.8 o Analyst: NS
RuniD: ICP4_031114B QC Bach: R32645 ' PrepDate:
Chromium 5.5 J 0.11 1.0 pglt 1 11/14/2003 1:01:07 P
Y
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 34 of 36
Results are wet unless otherwise specified O O 4 3

A Advénced Technology . . .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03

CLIENT:  Applied P & Ch Laboratories - Client Sample ID: MW-3-2'
Lab Order: 065794 ’ _
Project: - JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/5/2003 7:29:00 AM
Lab ID: 065794-035A ‘ : Matrix: WATER
Analyte | Resut Qual  MDL  PQL Units - DF Date Analyzed
ICP-MS METALS ' : " EPA 200.8 : ‘ Analyst: NS
RuniD: ICP4_0311148 QCBach: R32645 PrepDate: _
Chromium : ) ’ 1.6 M\S - 011 1.0 pglt . 1 11/14/2003 1:03:40 P
“
Qualifiers: ND - Not Detected at the Repérting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 35 of 36
Results are wet unless otherwise specified O O 4 4

A Advanced Technology .
‘ Laboraiories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 19-Nov-03 '

CLIENT: Applied P & Ch Laboratories ' Client Sample ID: MW-3-1
Lab Order: 065794 , .
. Project: JPL GW Mon. 4-Q03, 04-4428.10 Collection Date: 11/5/2003 7:51:00 AM
LabID: 065794-036A Matrix: WATER
Analyte , ~ Result Qual  MDL PQL Units DF Date Analyzed
ICP-MS METALS : EPA 200.8 ' ' Analyst: NS
. RuniD: ICP4_031 1 143 QC Bach: R32645 S PrepDate:
Chromium 18 LAY 0.11 10 pglt 1 11/14/2003 1:06:10 P
Qualifiers: ND - Not Detected at the Reporting Limit . S - Spike Recovery outside acct_apted recovery limits
J - Analyte detected below quantitation limits v R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 36 of 36
Results are wet unless otherwise specified O O 4 5

A Advanced Technology , .
Taboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




LDC #.___ 11272F4 VALIDATION COMPLETENESS WORKSHEET Date: l'“ZlVb}

SDG #: 03-6063/065794 Level IIA T Page:_| of >
Laboratory:_Advanced Technology Laboratories / Applied P & Ch Laboratory Reviewer:;

2nd Reviewer: ="
METHOD: Chromium (EPA Method 200.8) g

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

Validation A

1. Technical holding times

?

Sampling dates: {0,/50 - ll//l" (/05 :

1. Calibration

1. Blanks

\~
liP

IV. | ICP Interference Check Sample (ICS) Analysis

Wl v
3 1‘4‘7’; gD/vV—P

NN
R

V. | Matrix Spike Analysis

V1. | Duplicate Sample Analysis A/

VII. | Laboratory Control Samples (LCS) A’ L s
VIIl. { Internal Standard (ICP-MS) A/

[X. | Furnace Atomic Absorption QC N / , N "j" Wb-J(A)L 2
X._| ICP Serial Dilution u ot \p‘oa,:‘p_/\,

"y

XI. | Sample Result Verification

XIL. | Overall Assessment of Data

e
Z

XIl. | Field Duplicates

L th), [, 2%) (>4,32)

XIV. | Field Blanks Ny [ EB2b,(0,
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] | w215 11 |MwW-17-5 21 [Mw-14-1 31 (mw-16

2 | mMw-21-4 12 [Mw-17-4 22 |EB-9-11-4-03 32 |Mw-7

3 | mMw-21-3 13 Tww-173 23 |Mw-10 33 [Mw-1

4 | mw-21-2 14 [Mw-17-2 24 |mwes 34 [mw-g

5 | Mw-21-1 15 [MW-17-1 25 AMW-8 35 [Mw-3-2

6 | EB-7-10-30-03 16 ~|DUPE-5-4-Q03** 26 JDUPE-7-4-Q03** 36 [Mw-3-1

7 |Mw-3-5 17 |MW-14-5 27 {Mw-13 37 AMW-5MS
8 |Mw-3-4 18 |MW-14-4 28 |Mw-6 38" [MW-5MSD
9 |mw-33 10! lww-ras 29 AMW-15 39 AMW-5DUP
10 | EB-8-11-3-03 20 | Mw-14-2 30 {DUPE-2-4-Q03** 40 “[MW-13Ms
Notes:

11272F4W .wpd




LDC #.___11272F4 VALIDATION COMPLETENESS WORKSHEET Date;_\¥/151°>

SDG #: 03-6063/065794 Level Il Page:_»of >
Laboratory:_ Applied P & Ch Laboratory/Advanced Technology Laboratories Reviewer:__|
2nd Reviewer: %

METHOD: Chromium (EPA Method 200.8)

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

Validation Area Comments

I. | Technical holding times Sampling dates:

1. Calibration

lll. | Blanks

IV. | ICP Interference Check Sample (ICS) Analysis

V. | Matrix Spike Analysis

VI. | Duplicate Sample Analysis

VII. | Laboratory Control Samples (LCS) . \
Viil. | Internal Standard (ICP-MS) % '(’VYV ’

1X. | Furnace Atomic Absorption QC

X. ICP Serial Dilution

XI. | Sample Result Verification N

XIl. | Overall Assessment of Data

Xlll. | Field Duplicates

XIV. | 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:

41 <ﬁW—13MSD

[~
42 ] MW-13DUP
’/

43 | MW-21-4MS

L~
44 ] MW-21-4MSD H=B—A=10=30-63— W
45 ‘ﬁW—21-4DUP EB-8-+4=3-03—>

—
46 - MW-3-1MS =4t
T

47 7] MW-3-1MSD

48 / MW-3-1DUP
w | 0%

50

Notes:

11272F4W.wpd




LDC #: H>’P’l:“l VALIDATION FINDINGS CHECKLIST ' Page:_| of |

SDG #: ¢ 2X I,J‘Mf\/ . Reviewer:_ Ww—

2nd Reviewer:

Method:Metals (EPA SW 876 Method 6010/7000/6020)

Validation Area Findings/Comments

All technical holding times were met.

NN

Cooler temperature criteria was met.

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

Were the proper number of standards used?

Were all initial and continuing calibration verffication %Rs within the 90-110% (80-
120% for mercury and 85-115% for cyanide) QC limits?

NENINN

Were all initial calibration correlation coefficients > 0.995?

Was a midrange cyanide standard distilled? . N

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

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

N D

N\

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-1 20% QC limits?

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.

Was an LCS anaylzed for this SDG? -
Was an LCS analyzed per extraction batch? /7
Were the LCS percent recoveries (%R) and relative percent difference (RPD)

whhin the 80-120% QC linils for water samples and laboratory establiched QG /

limits for soils?

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

Wy

Do all applicable analysies have duplicate injections?

MET-SW.IV version 1.0




LDC #: ” 97'/1:47[_ VALIDATION FINDINGS CHECKLIS'I' Page: ! k ’
> ge:_ | of
¢ o (/«7\/""/

SDG #: Reviewer:__ vy
. 2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? » - e

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

25

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the IDL? /7

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

pal
7
Was there evidence of negative interference? If yes, professional judgement will
be used to qualify the data. i : /

Were all the percent recoveries (%R) within the 38-+20% of the intensity of the /
internal standard in the associated initial calibration?

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

Were performance evaluation (PE) samples performed? /

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

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

Field duplicate pairs were identified in this SDG. : v

Target analytes were detected in the field duplicates. 7

Fiold blanks were identified in this SDG. o

Target analytes were detected in the field blanks. » /

MET-SW.IV version 1.0
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we# W hFY VALIDATION FINDINGS WORKSHEET - _ Page:_{ of | _
» (A~ Field Duplicates Reviewer:__uL}-

SDG #:
2nd reviewer: F’

)470\»&('

e
METHOD: Inerganics, Method

N_N/A Were field duplicate pairs identified in this sDG?
Y/N _N/A Were target analytes detected in the field duplicate pairs?

Concentration ( \1’3/,/(/)
Analyte .t (2 [ b , RPD (Limits) "' Qualifier -
PV 58 ))fll 2 '/1 > |
‘Concentration { - Hé )
Analyte pexil b RPD (Limits) Qualifier
/ /\/ . I "( / 1 8/ { g/ ‘
Concentration ( ()4//1 )
Analyte \/(1 U 30 k RPD (Limits) Qualifier
v RN 3.4 B
Congentration { )
Analyte RPD (Limhs) Qualifier

FLDUP4QL.6
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V> VALIDATION FINDINGS WORKSHEET Page:__|_of ]

LDC #: :
SDG #: g i o/ Sample Calculation Verification Reviewer;  WMw~
2nd reviewer; g "

e 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 and within the linear range of the ICP?
Y/N _N/A Are all detection limits below the CRDL?

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

X
Y

Detected analyte results for ' (b were recalculated and verified using the
following equation: o ’
Concentration =  (RD)(FV)(Dil) Recalculation:
(In. Vol.)(%S) _ |
RD = Raw data concentration ?4/7“ ﬁu M‘V\/ w
FvV = Final volume (ml)
In.Vol. = Initial volume (ml) or weight (G)
Dil =

- Dilution factor - , g
Decimial percent solids éV - ;" Q’? 0 bj// A

%S

Reported Calculated
Conoontration Cong: ation Acceptable
Sample ID Analyte ( Ufyl/{ ) ( Ti ) (Y/N)
3 | b 3.1 2.1 Y
! / Y

RECALC.4S2




LDC Report# 11272G4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 23, 2003

LDC Report Date: December 15, 2003

Matrix: Water

Parameters: Chromium

Validation Level: EPA Level Il & IV

Laboratory: Advanced Technology Laboratories &

Applied P & Ch Laboratory
Sample Delivery Group (SDG): 03-5802/065631

Sample Identification

MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
Dupe-4-4-Q03**
MW-23-5
MW-23-4
MW-23-3
MW-23-2
MW-23-1
EB-2-10-23-03
MW-23-2MS
MW-23-2MSD
MW-23-2DUP
EB-2-10-23-03DUP

**Indicates sample underwent EPA Level |V review

C:\WPDOCS\GEO\JPL\11272G4.G34 1




Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 200.8 for
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (February 1994) as there are
no current guidelines for the method stated above.

A table summarizing all data qualification flags is provided at the end of this report.
Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due
to a laboratory deviation from specified protocols or is of technical advisory nature.
Blanks are summarized in Section Il

Field duplicates are summarized in Section XIII.

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

The following are definitions of the data qualifiers:

U Indicates the com pound 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.
N Presumptive evidence of presence of the constituent.

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.

C:\WPDOCS\GEO\JPL\11272G4.G34 2




|. 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. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met.

CRDL standards for ICP and AA were analyzed and reported as required.

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

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. No contaminant concentrations were found in the initial, continuing and
preparation blanks with the following exceptions:

Maximum
Method Blank ID Analyte Concentration Associated Samples
ICB/CCB Chromium 0.400 ug/L All samples in SDG 03-5802/065631

Sample concentrations were compared to the maximum contaminant concentrations
detected in the ICB/CCB/PBs. 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-12-3 Chromium 1.6 ug/L 1.6U ug/L
MW-23-5 Chromium 1.8 ug/L 1.8U ug/L

IV. ICP Interference Check Sample (ICS) Analysis
The frequency of analysis was met.

The criteria for analysis were met.

C:\WPDOCS\GEO\JPL\11272G4.G34 3




V. 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 with the following exceptions:

Spike ID
(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP
MWwW-23-2MS/MSD Chromium 78 (80-120) 77.7 (80-120) - J (all detects) A
(All samples in SDG UJ (all non-detects)
03-5802/065631)

VI. Duplicate Sample Analysis

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

VII. Laboratory Control Samples (LCS)

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

Viil. Internal Standards

All internal standard percent recoveries (%R) were within QC limits for samples on which
a EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by Level lll criteria.

IX. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

X. ICP Serial Dilution

ICP serial dilution was not required by the method.

XI. Sample Result Verification
All sample result verifications met validation criteria for samples on which a EPA Level

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

C:\WPDOCS\GEO\JPL\11272G4.G34 4




Xll. Overall Assessment of Data
Data flags have been summarized at the end of this report.
Xlll. Field Duplicates

Samples MW-12-1 and Dupe-4-4-Q03** were identified as field duplicates. No chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte MW-12-1 Dupe-4-4-Q03** RPD

Chromium 8.1 8.4 4

XIV. Field Blanks

Sample EB-2-10-23-03 was identified as an equipment blank. No chromium was found
in this blank.

C:\WPDOCS\GEO\JPL\11272G4.G34 5




NASA JPL

Chromium - Data Qualification Summary - SDG 03-5802/065631

SDG Sample Analyte Flag AorP Reason
03-5802/ | MW-12-6 Chromium J (all detects) A Matrix spike/Matrix spike
065631 MwW-124 UJ (all non-detects) duplicates (%R)

MW-12-3
MW-12-2
MW-12-1
Dupe-4-4-Q03**
MW-23-5
Mw-23-4
MW-23-3
MW-23-2
MW-23-1
EB-2-10-23-03
NASA JPL
Chromium - Laboratory Blank Data Qualification Summary - SDG 03-5802/065631
Modified Final

SDG Sample Analyte Concentration AorP
03-5802/ | Mw-123 Chromium 1.6V ug/L A
065631
03-5802/ MW-23-5 Chromium 1.8V ug/L A
065631

NASA JPL

Chromium - Field Blank Data Qualification Summary - SDG 03-5802/065631

C:\WPDOCS\GEO\JPL\11272G4.G34
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. Advanced Technology Laboratories

Date: 10-Nov-03

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
*_ Value excgeds Maximum Contaminant Level

Results are wet unless otherwise specified

Advanced Technology_
Laboratories

3275 Walnut Avenue

a

. CLIENT: Applied P & Ch Laboratories  Client Sample ID: MW-12-5
. LabOrder: 065631 ' o -
‘Project: JPL GW Mon-4Q03, 04.4428.10 Collection Date: 10/23/2003 10:49:00 AM
Lab ID: 065631-001A Matrix: WATER
Analyte Result Qual  MDL  PQL Units DF  Date Analyzed
ICP-MS METALS EPA 200.8 - Analyst: NS
* ‘RuniD: ICP4_031105A QC Bach: ' R32297 PrepDate: :
Chromium 4.7 . 011 1.0 polL o 1 11/5/2003 12:33:35 P
o\
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
Page 1 0of 12

0007

H-Samples exceed holding time

Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




- Advanced Technology Laboratories Date: [0-Nov-03

CLIENT: Applied P & Ch Laboratories . o Client Sample ID: MW-12-4
Lab Order: 065631 A '
Project: - . - JPL GW Mon-4Q03,04.4428.100 - - - Collection Date: 10/23/2003 11:13:00 AM
~ Lab ID: 065631-002A . S o Matrix: WATER
Analyte o ' Result Qual .. MDL .. PQL Units DF Date Analyzed
ICP-MS METALS  EPA2008 ... Analyst: NS
‘RuniD: ICP4_031105A QC Bach: R32297 PrepDate:
-Chromium 28 \B _ 0.1 . 1.0 gl » 1 11/5/2003 12:36:04 P
N
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
A J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte deteqted in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 2 of 12
Results are wet unless otherwise specified O O O 8

A Advanced Technology _ _ ;
Laboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: 10-Nov-03

CLIENT: = Applied P & Ch Laboratories ~ Client Sample ID: MW-12-3
Lab Order: 065631 ‘ , ' _ _
Project: . - JPL GW Mon-4Q03, 04.4428.10 - - -+ Collection Date: 10/23/2003 11:32:00 AM
Lab ID: 065631-003A ‘ : Matrix: WATER ‘
Analyte : Result Qual.  MDL . PQL Units DF Date Analyzed
ICP-MS METALS o EPA 200.8 Ch . Analyst: NS
RuniD: -ICP4_031105A , QC Bach: R3229,7‘ ‘ PrepDate: »
Chromium o ' 1.6 MA _ 011 1.0 pgt 1 11/5/2003 12:38:34 P
Y
Qualifiers: ND - Not Detected at the Reporting Limit . S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery hm:ts

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 3 of 12

Results are wet unless otherwise specified OO O 9

& Advanced Technology ' . .
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




'Advanced Technology Laboratories Date: 10-Nov-03

‘CLIENT: - ‘Applied P & Ch Laboratories -  Client Sample ID: MW-12-2
Lab Order: 065631 N ’
Project: . JPL GW Mon4Q03, 04.4428.10 ... .. -~ : - - Collection Date: 10/23/2003 11:50:00 AM
- Lab ID: 065631-004A i Matrix: WATER
Analyte - . Result Qual ~ MDL . PQL Units DF Date Analyzed
ICP-MS METALS ) ' o _ EPA 2008 - . _ Analyst: NS
RunID: ICP4_031105A QC Bach: R32297 ‘ PrepDate: -
Chromium ' 29 . 0.11 1.0 ug/L 1 11/5/2003 12:41‘ ‘03P
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits ' R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 4 of 12
Results are wet unless otherwise specified A O O ‘I 0

& Advanced Technology . .
Taboratories 3275 Walnuj Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




. Advanced Technology Laboratories ‘Da‘te: 10-Nov-03

CLIENT: - Applied P & Ch Laboratories - : Client Sample ID: MW-12-1
Lab Order: 065631 o :
Project: - - JPL GW Mon-4Q03, 04.4428.10 - " Collection Date: 10/23/2003 12:16:00 PM
Lab ID: 065631-005A : ’ Matrix: WATER
Analyte - | Resut Qual MDL  PQL Units  DF Date Analyzed
ICP-MS METALS . : : , EPA 200.8 S Analyst: NS
RunID: ICP4_031105A QC Bach: -R32297 PrepDate: _ ,
Chromium 8.1 \) 0.11 - 1.0 pglL ' 1 11/5/2003 12:43:34 P
¥
Qualifiers: ND - Not Detected at the Reporting lent S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* _ Value exceeds Maximum Contaminant Level . H-Samples exceed holding time Page 5 of 12
Results are wet unless otherwise specified » OO 1 1

A Advanced Technology .
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




" Advanced Technology Laboratories Date: 0-Nov-03

CLIENT: Applied P & Ch Laboratories : ' Client Sample ID: Dupe-4-4-Q03
Lab Order: - 065631 ) » .
Project: JPL GW- Mon-4Q03, 04.4428.10 -~ Collection Date: 10/23/2003 12:41:00 PM
Lab ID:. 065631-006A , - o Matrix: WATER '
Analyte | Result Qual MDL ~ PQL Units DF Date Analyzed
ICP-MS METALS SRR EPA 200.8 ' s _ Analyst: ’NS
RunlD: 'ICP4_031105A QC Bach: R32297 - PrepDate: ‘
Chromium ' ' 8.4 \_\ S011 10 gl , 1 11/5/2003 12:46:05 P
\¥j
Qualifiers: ND - Not Detected at the Reporting Limit - S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range '
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 6 of 12
Results are wet unless otherwise specified OO 1 2

& Advanced Technology ; .
Laboratories ’ 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories Date: I 0-N0V493

CLIENT: Applied P & Ch Laboratories ; Client Sample ID: MW-23-5
Lab Order: 065631
Project: =~ JPL GW Mon-4Q03, 04.4428.10 Collection Date: 10/23/2003 7:12:00 AM
Lab ID: 065631-007A ' Matrix: WATER
Analyte ' : Result Qual MDL PQL Units - DF Date Analyzed
ICP-MS METALS ' , » _ EPA 200.8 - S Anélyst: NS
RuniD: ' ICP4_031105A QC Bach: R32297 PrepDate: ' ' '
Chromium 1.8 M ‘ _ 011 = 1.0 pglL o 1 11/5/2003 12:48:36 P
W
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation Limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank ~ E-Valueabove quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 7 0f 12
Results are wet unless otherwise specified OO 1 3

A Advanced Technology . . '
Taboratories 3275 Walnut Avenue Szgnalv Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories

Date: 10-Nov-03

MW-23-4

CLIENT: Applied P & Ch Laboratories . Client Sample ID:
Lab Order: 065631 ' , ‘
- Project: - JPL GW Mon-4Q03, 04.4428.10 Collection Date: 10/23/2003 7:34.00 AM
Lab ID: 065631-008A . Matrix: WATER :
Analyte Result Qual - - ~ MDL PQL Units DF Date Analyzed
ICP-MS METALS EPA 200.8 . Analyst: NS
RuniD: ICP4_031105A » QC Bach: - R32297 PrepDate:
Chromium - 26 J 011 1.0 pglL 1 11/5/2003 12:51 08P
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside aécepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
* - Value exceeds Maximum Contaminant Level

Results are wet unless otherwise specified

Advanced Technology
Laboratories

3275 Walnut Avenue

A

R - RPD outside accepted recovery limits
E - Value above quantitation range

H-Samples exceed holding time Page 8 of 12

0014

Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




'Advanced Technology Laboratories Date: 10-Nov-03

CLIENT:  Applied P & Ch Laboratories ~ Client Sample ID: MW-23-3
Lab Order: 065631 o v ,
Project: : JPL GW Mon-4Q03, 04.4428.10 Collection Date: 10/23/2003 7:54:00 AM
- LabID: 1065631-009A ' S Matrix: WATER
Analyte " Result Qual MDL PQL Units  DF Date Analyzed
ICP-MS METALS : EPA 260.8 » RS : Analyst: NS
RuniD: ICP4_031105A QC Bach: R32297 PrepDate: - v
Chromium ‘ 4.2 \_‘ 0.1 : 1.0 pugl o1 11/5/2003 12:58:49 P
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 9 of 12
Results are wet unless otherwise specified OO 1 5

f ) Advanced Technology ] ) ' ,
Taboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Technology Laboratories ’ o B - Date: 10-Nov-03

CLIENT: - Applied P & Ch Laboratories ; ’ ~ Client Sample ID: MW-23-2
Lab Order: 065631 _
Project: JPL GW Mon-4Q03, 04.4428.10 _ : - Collection Date: 10/23/2003 8:24:00 AM
‘Lab ID: 065631-010A R . Matrix: WATER
Analyte ‘ Result Qual MDL PQL Unitsh - DF Date Analyzed
ICP-MS METALS o EPA2008 - - Analyst: NS
RuniD:- ICP4_031105A QCBach: R32207 ' PrepDate:
Chromium i o o 3.5 0.11 : 1.0 u‘glL‘ . 1 11/5/2003 1:01:22 PM
q\ﬁ/
W H
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits
' J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B - Analyte detected in the associated Method Blank E - Value above quantitation range .
* . Value exceeds Maximum Contaminant Level H-Samples exceed holding time . Page 10 of 12
Results are wet unless otherwise specified : OO ‘I 6

() Advanced Technology ) ) » ,
Laboratories 3275 Walnut Avenue Signal Hill, CA 90755 Tel: 562 989-4045 - Fax: 562 989-4040




Advanced Technology Laboratories Date: 10-Nov-03

CLIENT: - Applied P & Ch Laboratories: Client Sample ID: MW-23-1
Lab Order: 065631 _
Project: JPL GW Mon-4Q03, 04.4428.10 ~ Collection Date: 10/23/2003 9:01:00 AM
LabID:  065631-011A S Matrix: WATER
Analyte - Result  Qual MDL PQL Units DF Date Analyzed
ICP-MS METALS EPA 200.8 Analyst: NS
RunlD; ICP4_031105A QC Bach: R32297 ° PrepDate:
Chromium 4.6 j( 0.11 1.0 pgl 1 11/5/2003 1:06:25 PM

ot

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery Hmits
J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits
B- Aﬁalytc detected in the associated Method Blank E - Value above quantitation range
* - Value exceeds Maximum Contaminant Level H-Samples exceed holding time Page 11 of 12
Results are wet unless otherwise specified O O 1 7

A Advanced Technology .
Taboratories 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




Advanced Fechnology Laboratories

Date: 10-Nov-03

CLIENT: Applied P & Ch Laboratories Client Sample ID: EB-2-10-23-03

Lab Order: 065631 |

Project: JPL GW Mon-4Q03, 04.4428.10 "Collection Date: 10/23/2003 8:55:00 AM
LabID: 065631-012A Matrix: WATER

Analyte Result Qual MDL - PQL  Units DF Date Analyzed
ICP-MS METALS EPA 200.8 . Analyst: NS -

RuniD: - ICP4_031105A ’ QC Bach: - R32297 PrepDate:

- Chromium : ND 0.11 10 pgl ; 1 11/5/2003 1:08:52 PM
Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
* _ Value exceeds Maximum Contaminant Level

Results are wet unless otherwise specified

Advanced Technology
Laboratories

A

3275 Walnut Avenue

R - RPD outside accepted recovery limits

. E - Value above quantitation range

Page 12 of 12

0018

H-Samples exceed holding time

Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040




LDC
SDG

#__ 11272G4
# 03-5802/065631

VALIDATION COMPLETENESS WORKSHEET

Level liliv

Laboratory.__Advanced Technology Laboratories / Applied P & Ch Laboratory

METHOD: Chromium (EPA Method 200.8)

Date: ‘”ZM//O}
Page:_( o [
Reviewer:—P

2nd Reviewer: 94

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 A' Sampling dates: [ o ]J/}/"’ >

Il. | Calibration ,Q/

lll. | Blanks b V‘/

. d /\/ 1
IV. | ICP Interference Check Sample (ICS) Analysis 47L( \m@‘(wv (LA
V. | Matrix Spike Analysis s/ YA / ey
> T / v / ,

VI. | Duplicate Sample Analysis A/

VII. | Laboratory Control Samples (LCS) A" Leo

VII._| Internal Standard (ICP-MS) A’

IX. | Fumnace Atomic Absorption QC I\ P bl e

J
X. | ICP Serial Dilution l\/ M af" it d
U
XI. | Sample Result Verification Af Not reviewed for Level Il validation.
AN
Xll. | Overall Assessment of Data A/
L)
XIII. | Field Duplicates 4l (.6 )
XIV. | Field Blanks b @'./ )] 2
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 | MW-12-5 11 |MW-23-1 21 31
2 | Mw-12-4 12 |EB-2-10-23-03 22 32
3 | MW-12-3 13 |MW-23-2MS 23 33
4| MW-12-2 14 |MW-23-2MSD 24 34
5 7| mw-12-1 15 |MW-23-2DUP 25 35
6 | bupe-4-4-Qo3* 16 |EB-2-10-23-03DUP 26 36
7 | mw-23-5 17 (’1!5 27 37
8 | Mw-23-4 18 28 38
9 |[Mw-23-3 19 29 39
10| MW-23-2 20 30 40
Notes:

11272G4W .wpd




Lo #:__U>1>—G ‘vl VALIDATION FINDINGS CHECKLIST : Page:_|_of |

SDG #___ L o4 (o : Reviewer,__ MW@~
‘ 2nd Reviewer:

Method:Metals (EPA SW 876 Method 6010/7000/6020)

Validation Area Findings/Comments

All technical holding times were met.

MNA

Cooler temperature criteria was met.

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

Were the proper number of standards used?

Were all initial and continuing celibration verification %Rs within the 90-110% (80-
120% for mercury and 85-115% for cyanide) QC limits?

VN NN

Were all initial calibration correlation coefficients > 0.985?

Was a midrange cyanide standard distilled? » 1/

N\

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

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

Were ICP interference check samples performed daily? . Ve

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

%

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this o
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 < 5Xthe RL, including when only one of the /
duplicate sample values were < 5X the RL. v o

%

Was an LCS anaylzed for this SDG? Ve

Was an LCS analyzed per extraction batch? e
Were the LCS percent recoveries (%R) and relative percent difference (RPD)

within the 80-120% QC limits fur water samples and laboratory established QC /

limits for soils?

If MSA was performed, was the correlation coefficients > 0.9957

\ Y

Do ell applicable analysies have duplicate injections?

MET-SW.IV version 1.0




we# | (]; QLé]( VALIDATION FINDINGS CHECKLIST Page._LofL

SDG #:__ 2 Reviewer:
: : : 2nd Reviewer:

Validation Area Yes | No { NA Findings/Comments

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? : :

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

o8

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the IDL?

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

7/
Were all percent differences (%Ds) < 10%? | Ve
be used to qualify the data. B /]

b —1 S
Were all the percent recoveriea (%R) within tho 30-+28% of the intensity of the /
internal standard in the associated initial calibration?

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

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

Fiold hlanks were identified in this SDG.
A =

Target analytes were detected in the field blanks. ' pd

MET-SW.IV version 1.0
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o s 12> &Y VALIDATION FINDINGS WORKSHEET © page:_ (ot _
SDG #: Field Duplicates Reviewer:__{u)

2nd reviewer:

X >0 L

Cv
METHOD: Inerganies, Method
N_N/A Were field duplicate pairs identified in this SDG?
N_N/A Were target analytes detected in the fleld duplicate pairs?

. Concentration ! ;;Flg ! .

& L, RPD (Limits) " Quallfier

Analyte .
o 2. | 5 L/} ?l

Concentration ( )
Analyte RPD (Limhs) Qualifier
1
Concentration { )
Analyte RPD (Lmhs) Quallifier
Congentration ( )
Analyte RPD (Uimits) Qualifier

FLDUP4QLS
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VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

LDC #:_ HVP/%E[ :
SDG #: S (/‘1"-"/

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

YN NA

Detected analyte resuits for

Page: ! of[ _

Reviewer:
2nd reviewer:

e 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?

=

were recalculated and verified using the

following equation:

Concentration = RD)f il Recalculation:
(In. Vol.)(%S) , W W
RD = Raw data concentration. T’W : W
Fv = Final volume (mi)
In.Vol. = Initial volume (ml) or weight (G) : ‘_f /
Dil - Dilution factor Cyv = L i R ¢
%S = Decimal percent solids ‘
Reported Calculated
Conoontration Concentration Acceptable
Sample ID Analyte ( UYL ) ( ) (Y/N)
b | e g\ g N
_ / ’ [

RECALC.4S2




