LDC Report# 10414G4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: April 28, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level Il

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-2933

Sample Identification

EB-6-4/28/03
MW-17-1
MW-17-2
MW-17-3
MW-17-4
MW-17-5
MW-17-2MS
MW-17-2MSD
MW-17-2DUP
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Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This 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 methods stated above.
A table sumrharizing 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 lI.
Field duplicates are summarized in Section XIII.
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.
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 reguired.
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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.

ll. Calibration
An initial calibration was performed.

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

lli. 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 |CB/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 Assoclated Samples
ICB/CCB Iron 3.60 ug/L All samples in SDG 03-2933
Magnesium 14.43 ug/L
Potassium 18.00 ug/L

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.

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) sampies were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.
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VI. Duplicate Sample Analysis

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

Vil. 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.

VIII. Internal Standards (ICP-MS)
ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC
Raw data were not reviewed for this SDG.
X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Dlluted Sample Analyte %D (Limits) Assoclated Samples Flag AorP

Mw-17-2L Potassium 14.0 (<10} All samples in SDG 03-2833 J (all detects) A

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

XIV. Field Blanks

Sample EB-6-4/28/03 was identified as an equipment blank. No metal contaminants were
found in this blank.
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NASA JPL

Metals - Data Qualification Summary - SDG 03-2933

sSDG Sample

Analyte

Flag

AorP

Reason

03-2933 EB-6-4/28/03
MW-17-1
MW-17-2
MwW-17-3
MW-17-4
MW-17-5

Potassium

J (al! detacts)

ICP serial dilution (%D)

NASA JPL

Metals - Laboratory Blank Data Qualification Summary - SDG 03-2933
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOQFON, Inc. Project No: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service ID: 32933 Collected by: Leo Willamson
Lab Sample ID: 03-2933-1 Received Date:  04/28/2003

Sample 1D: EB-6-4/28/03 Sample Matrix Water Moeoisture %: -

Sample Type: Field Sample
Element Name  CAS No Unit RL Result C M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1402E 04/29/03 04/28/03 1 2009
CALCIUM 7440-70-2 g/l 200 <200 U P 03M1409L 04/30/03 04/30/03 1 200.7
IRON 7439-89-6 g/l 50 <50 U P 03M1409L  04/30/03 04/30/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 <100 U P 03M1409L 04/30/03 04/30/03 1 200.7
POTASSTUM  7440-09-7 ,g/L 400 <400 u P 03M1409L  04/30/03 04/30/03 1  200.7
SODIUM 7440-23-5 g/l 2000 <2000 U P 03M1409L 04/30/03 04/30/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * . Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

APCL Data Highway to GEOFON, Inc.  05/28/2003 15:53 (pl0) N 22923 File: FORM-1 @23.618




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service ID: 32933 Collected by: Leo Williamson
Lab Sample ID: 03-2933-2 Received Date: 04/28/2003

Sample ID: MW-17-1 Sample Matrix Water Moisture %: -

Sample Type: Field Sample
Element Name CASNo  Unit RL Result C M Q Batch D-Date  A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 <5 Uu F 03M1402E  04/29/03 04/29/03 1 200.9
CALCIUM 7440-70-2 g/l 200 50700 P 03M1409L. 04/30/03 04/30/03 1 200.7
IRON 7439-89-6 g/l 50 69.6 P 03M1409L. 04/30/03 04/30/03 1 200.7
MAGNESIUM  7439-95-¢ g/l 100 16100 P 03M1409L 04/30/03 04/30/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2400 I P 03M1409L 04/30/03 04/30/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 16100 P 03M1409L 04/30/03 04/30/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL {EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicete analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

\ /(E\@ a8
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_ Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service ID: 32933 Collected by: Leo Williamson

Lab Sample ID: 03-2933-3 Received Date: 04/28/2003
Sample ID: MW-17-2 Sample Matrix Water Moisture %: -

Sample Type: Field Sample

Element Name CAS No Unit RL Result ¢ M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 ,g/L 5 <5 U F 03M1402E  04/29/03 04/29/03 1 200.9
CALCIUM 7440-70-2 g/l 200 41900 P 03M1409L  04/30/03 04/30/03 1 200.7
IRON 7439-89-6 g/l 50 311 P 03M1409L  04/3p/03 04/30/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 18100 P 03M1409L  04/30/03 04/30/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2480 j P 03M1408L  04/30/03 04/30/03 1 200.7
SODIUM 7440-23-5 4g/L 2000 15900 P 03M1409L  04/30/03 04/30/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF': Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duglicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

e
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOQOFON, Inc. : Project Ne: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service 1D: 32933 Collected by: Leo Williamson
Lab Sample ID: 03-2933-4 Received Date:  04/28/2003

Sample ID: MW-17-3 Sample Matrix Water Moisture %: -

Sample Type: Field Sample
Element Namne  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2  ug/L 5 <5 U F 03M1402E  04/29/03 04 /28f03 1 200.9
CALCIUM 7440-70-2  ng/L 200 37600 P 03M1409L 04/30/03 04/30/03 1 200.7
IRON 7439-89-6 g/l 50 822 P 03M1409L  04/30/03 04/30/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 16600 P 03M1409L  04/30/03 04/30/03 1 200.7
POTASSIUM 7440-09-7 g/l 400 2060 j P 03M1409L 04/30/03 04/30/03 1 200.7
50DIUM 7440-23-5 pg/L 2000 20400 P 03M1405L  04/30/03 04/30/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF': Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * . Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

ﬁ\i\ﬁ/ﬂ _
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service ID: 32933 Collected by: Leo Williamson
Lab Sample ID: 03-2933-5 Received Date: 04/28/2003

Sample 1D: MW-17-4 Sample Matrix Water Moisture %: -

Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 2.2 B F 03M1402E  04/29/03 04/29/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 21900 P 03M1409L 04/30/03 04/30/03 1 200.7
IRON 7439-89-6 gL 50 639 P 03M1409L, 04/30/03 04/30/03 1 200.7
MAGNESIUM  7439-954 g/l 100 11300 P 03M1409L.  04/30/03 04/30/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 1960 P 03M1409L 04/30/03 04/30/03 1 200.7
SODIUM 7440-23-5 g/l 2000 31400 P 03M1409L 04/30/03 04/30/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of contirol E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

rp\g’\f
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. . Project No: 04-4428.10 Collection Date: 04/28/2003
Project ID: JPL Service ID: 32933 Collecied by: Leo Williamson
Lab Sample ID: 03-2933-6 Received Date: 04/28/2003

Sample ID: MW-17-5 Sample Matrix Water Moisture %: -
Sample Type: Field Sample g

Element Name  CAS No Unit RL Result C M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 3.2 B F 03M1402E  04/29/03 04/29/03 1 200.9
CALCIUM 7440-70-2  4g/L 200 25100 P 03M1409L  04/30/03 04/30/03 1 200.7
IRON 7439-89-6  4g/L 50 1280 P 03M1409L  04/30/03 04/30/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 7240 P 03M1409L  04/30/03 04/30/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2080 j P 03M1409L  04/30/03 04/30/03 1 200.7
50DIUM 7440-23-5 g/l 2000 39500 P 03M1409L  04/30/03 04/30/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilition Factor

C Qualifier: U - Nol Detected or less than IDL B - Less than RL: (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicale analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

M
\
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LDC #:__10414G4 VALIDATION COMPLETENESS WORKSHEET Date:_b [16)<3

SDG #:__ 03-2933 Level Il Page:_} of /_
Laboratory:_Applied P & Ch Laboratory Reviewer;,_ M%

2nd Reviewer: _ﬁz_
METHOD: Metals (EPA Method 200.7 & 200.9)

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: 4/ & o3
1. { Calibration
lll. | Blanks

V. | ICP Interference Check Sample (ICS) Analysis

V. Matrix Spike Analysis

VI. [ Duplicate Sample Analysis

VIl. _{ Laboratory Control Samples (LCS)

'-“/9/ Lesp

.1 whebopes

pMoh lw=~_la‘ij'_|a.ﬂ4=m=-——~l

VIIl. | Internal Standard (ICP-MS)

IX. | Furnace Atornic Absorption QC

X. ICP Serial Dilution

Xl. | Sample Result Verification

XII. | Overall Assessment of Data

XIIL. | Field Duplicates

Y=ot [BF [

XV, | Field Blanks V|2 Th =)
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:
1 EB-6-4/28/03 11 21 31
2 MW-17-1 12 22 32
3 MW-17-2 13 23 33
4 MW-17-3 14 24 34
5 MW-17-4 15 25 35
6 MW-17-5 16 26 36
7 MW-17-2MS 17 27 37
8 MW-17-2MSD 18 28 38
9 v b wf) 19 29 39
10 | PB 20 30 40
Notes:

104 14G4W.wpd




LDC #: (4!

s

SDG #: 9z—3733

VALIDATION FINDINGS WORKSHEET Page:__[ of |
_ e

Sample Specific Element Reference )

Reviewer: -

2nd reviewer:_’é__4

All circled elements are applicable to each sample.

- ———
e ——

h‘ Sample 1D

r—'l~ P

Matrix

fo

CL Targ'et Analyte List (TAL). ' L

Al, Sb, &3 Ba, Be, Cd,E3) Cr, Co, Cu, {Eg) P, §i3) Mn, Ha, Ni{K) Se, Ag, @ﬁ, V,Zn, Mo, B, SILCN, . _

1-8

v

A, b, (A9 Ba, Be, Cd(Cg Cr, Co, Cu, EDPb, {ig) Mn, Hg, NiKjse, Ag. ()T, V. Zn, Mo, B, 8i, N, ____

L q

4

Al, Sb, @Ba,IBe. Cd, Ca, Cr, Co, Cu,@e, b, Mg, Mn, Hg; N| K, Se, Ag, Na, T, V,2n, Mo, B, S, CN, __ _

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Gy, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ______

Al Sb, As, Ba, Be, Cd, Ga, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8i, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN, |

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, 'V, Zn, Mo, B, Si, CN', __

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN', __

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,,

Al, Sb, As, Bs, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, T, V, Zn, Mo, B, Si, CN;,

1| AL, sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Ph, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V,Zn Mo, B, Si,CN, ___

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 71, V, Zn, Mo, B, 8i, CN", ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, S8i, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN', __ ___

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, T, V, Zn, Mo, B, Si,CN", ___ __ J

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ____ ___l

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', __ I

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN,,

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN, __I

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, §i, CN,

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', ___ ___
_ Analysls Method '

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si. CN', __ ___

IICP

. "ICP Trace Al, Sb, As, Ba, Be, Cd@ Cr, Co, Cu, {Fe) Pb, @ Mn, Ha, Ni.®Se. Ag.Ng)T, V,Zn, Mo, B, SL,CN', ___ ___
’IEP—MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb.. Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN, ___ ___
GFAA Al, Sb.@Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn. Hg, Ni. K, Se, Ag. Na, T1. V, Zn, Mo, B, Si, CN’,
Comments;___Mercury by CVAA if performed

ELEMENTS .4
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LDC Report# 1041414

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: April 29, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level Ill

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-2964

Sample Identification

DUPE-4-2Q03
EB-7-4/29/03
MW-24-1
MW-24-2
MW-24-3
MW-24-4
MW-24-5
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Introduction
This data review covers 7 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This 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 methods 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 |ll.
Field duplicates are summarized in Section XIIi.
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.
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
gualification was not required.

CAWPDOCS\GEO\JPL\1041414.GE3 2




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

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

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
coniinuing calibration verification (CCV} were met,

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:

MaxIimum

Method Blank ID

Analyte

Concentration

Associated Samples

PB (prep blank)

Iron
Potassium

13.6 ug/l.
108 ug/L

All samples in SDG 03-2964

ICB/CCB

Iron
Magnesium
Potassium

41,97 ug/L
39.08 ug/L
120.94 ug/L.

All samples in SDG 03-2964

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
EB-7-4/29/03 Iron 24.6 ug/L 24.8U ug/L
Magnesium 45.7 ug/L 45.7U ug/L
Potassium 112 ug/lL 112U ug/l
MW-24-1 Iron 203 ug/L 203U ug/lL
MW-24-3 Iron 198 ug/L 198U ug/L

CAWPDOGS\GEO\WJPL\1041414.GE3




Reported Modified Final

Sample Analyte Concentration Concentration
MWw-24-4 Iron 55.3 ug/L 55.3U ug/L
Mw-24-5 Iren 26.1 ug/L 261U ug/L

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.

VI. Duplicate Sample Analysis

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

Vil. 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.

VIll. Internal Standards (ICP-MS)

[CP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Raw data were not reviewed for this SDG.
X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed

by the laboratory. The analysis criteria were met with the following exceptions:

CAWPDOCS\GECWPL\1041414.GE3




Dlluted Sample Analyte %D (Limits) Assoclated Samples Flag AorP

MW-23-5L Iron 22,3 (=10) All samples in SDG 03-2964 J (all detects) A
Magnesium 22.7 {<10) J (all detects)
Potassium 11.8 (<10) J (all detects)

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

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

Samples DUPE-4-2Q03 and MW-24-2 were identified as field duplicates. No metals were
detected in any of the samples with the following exceptions:

Concentration {ug/l)
Analyte DUPE-4-2Q03 MW-24-2 RPD
Caleium 19600 19800 2
Iron 210 239 13
Magnesium 12300 12700 3
Potassium 2770 2920 5
Sodium 42100 43300 3

XIV. Field Blanks

Sample EB-7-4/29/03 was identified as an equipment blank. No metal contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration (ug/L)
EB-7-4/29/03 Iron 24.6
Magnesium 457
Potassium 112

CAWPDOCS\GEO\JPL\1041414.GES 5




NASA JPL
Metals - Data Qualification Summary - SDG 03-2964

SDG Sample Analyte Flag AorP Reason
03-2964 DUPE-4-2Q03 Iron J (all detects) A ICP serial dilution (%D}
EB-7-4/29/03 Magnesium J (all detects)
MW-24-1 Potassium J {all detects}
MW-24.-2
MW-24.3
Mw-24-4
MW-24-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-2964
MedItied Final
SDG Sample Analyte Concantration AorP
03-2064 EB-7-4/29/03 Iron 24.6U ug/L A
Magnesium 45.7U ug/L
Potassium 112U ug/L
03-2064 MW-2441 Iron 203U ug/L A
03-2964 MW-24-3 Iron 198U ug/L A
03-2964 MW-244 Iron §5.3U ug/L A
03-2964 MW-24-5 Iron 26.1U ug/L A

C\WPDOCS\GEOWPLY 041414.GE3 B




Client Name: GEOFON, Inc.

Project ID: JPL

Applied P & Ch Laboratory
Metal Analysis Results

Project No: 04-4428.10
Service ID: 32964

Collection Date: 04/29/2003
Collected by:

Lab Sample ID: 03-2964-1 Received Date: 04/29/2003
Sample ID: DUPE-4-2Q03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No  Unit  RL Result c M Q Batch D-Date  A-Date DF Method
ARSENIC 7440.382 g/l 5 <5 u F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 19600 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6 g/l 50 210 j P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 12300 I P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-08-7 g/l 400 2770 I P 03M1421M 05702703 05/0z/03 1 200.7
SODIUM 7440-23-5 g/l 2000 42100 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL, D-Date: Digestion Date;  A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control
W - Post digestion spike for GFAA out of control

M Qualifier: P - ICP

APCL Data Highway te GEOFON, Inc.

A - FLAA

F - GFAA CV - Cold Vapor

05/30/2003 15:28 (p10)

Rl 32064 File: FORM-1 P'a5g

B - Less than RL (PQL, EQL or GRDL), but greater than IDL.
* _ Duplicate analysis out of contrel
E - Serial dilution difference out of control
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/29/2003
Project ID: JPL Service ID: 32964 Collected by:
Lab Sample ID: 03-2064-2 Received Date: 04/29/2003
Sample ID: EB-7-4/29/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF  Method
" ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 <200 U P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-8%-6 g/l 50 246 (/{3— B P 03Mi421IM 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L. 100 457WUIT B P 03M1421IM 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 iz I s p 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 I,,gfL 2000 < 2000 uUu P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL {(PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery cut of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

; \Nn

APCL Data Highway to GEOFON, Inc. 05/30/2003 15:28 (p11) i h 32964 File: FORM-1 Page: 1
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Client Name: GEOFON, Inc.

Project ID: JPL

Sample ID: MW-24-1
Sample Type: Field Sample

Applied P & Ch Laboratory
Metal Analysis Results

Project No:

Service 1D:
Lab Sample ID: 03-2964-3
Sample Matrix Water

04-4428.10
32964

Collection Date: 04,/29/2003
Collected by:

Received Date: 04/29/2003
Moisture %: -

Element Name CAS No Unit RL Resull C M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 60300 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-80-6 ,g/L 50 203 A iy P 03M142IM  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4  ,g/L 100 20400 J P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2740 _T F 03M1421M 05/62/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 20600 P 03M1421M 05/02/03 05/02/03 1 200.7

Nat Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

05/30/2003 15:28 (p12)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL {PQL, EQL or CRDL), but greater than IDL.
* . Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor

|\

5
R § 32964 File: FORM-1 Page:
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEQFON, Inc. Project No: 04-4428.10 Collection Date: 04,/29/2003
Project ID: JPL Service ID: 32964 Collected by:
Lab Sample ID: 03-2964-4 Received Date: 04/29/2003
Sample ID: MW-24-2 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 19900 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-83-6 /L 50 239 j P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 12700 P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-087 ,g/L 400 2020 & P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 43300 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A -FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway te GEQFON, Inc.

05/30/2003 15:28 (p13)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL}, but greater than IDL.
* . Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor

i

/)
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Client Name: GEOFON, Inc.

Project ID: JPL

Applied P & Ch Laboratory
Metal Analysis Results

Project No:
Service ID:

04-4428.10
32964

Collection Date: 04/29/2003
Collected by:

Lab Sample ID: 03-2964-5 Received Date: 04/29/2003
Sample ID: MW-24-3 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result c M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 /L 5 4.4 B F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  ,g/L 200 16600 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6  ,g/L 50 198 VLI P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 12000 J P 03M1421M  05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 2370 | P 03M1421M  05/02/03 o05/02/03 1 200.7
SODIUM 7440-23-5 gL 2000 43900 P 03M1421M 05702703 05/02/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Dater Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A -FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

05/30/2003 15:28 (p14)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* - Duplicate analysis out of control

E - Serial dilution difference out of control

GV - Cold Vapor

(s
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Client Name: GEOFON, Inc.

Project ID: JPL

Applied P & Ch Laboratery
Metal Analysis Results

Project No:
Service ID:

04-4428.10
32964

Collection Date: 04/29/2003
Collected by:

‘ Lab Sample ID: 03-2964-6 Received Date: 04/29/2003
Sample ID: MW-24-4 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 pg/L 200 7470 P 03M1421M  05/02/03 05/02/03 1 . 200.7
IRON 7439-80-6 g/l 50 553 UT P 03M1421M  05/02/03 o05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 8460 J P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM 7440-09-7 ,g/L 400 2180 j P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 43300 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;  A-Date: Analysis Date; DF: Dilution Factor
C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

05/30/2003 15:28 (p15)

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.

* _ Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/29/2003
Project ID: IPL Service 1D: 32964 Collected by:
Lab Sample ID: 03-2964-7 Received Date: 04/29/2003
Sample ID: MW-24-5 Sample Matrix Water Moisture %o: -
Sample Type: Field Sample
Element Name CASNe  Unit RL Resuli C M Q Batch D-Date  A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 2.7 B F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 293060 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6 g/l S0 261 4TB P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-954 g/, 100 9050 I P 03M1421M  05/02/03 05/02/03 1 200.7
POTASSIUM  7440-08-7 g/l 400 1850 _T P 03M1421M  05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 ,gfL 2000 38900 P 03M1421M  05/02/03 05/02/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier; N - Spike recovery out of control
W - Post digestion spike for GFAA out of control

M Qualifier: P - ICP

A - FLAA

APCL Data Highway to GEOFON, Inc.

F - GFAA

05/30/2003 15:28 (p16)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL: or CRDL), but greater than IDL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor
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LDC #:__ 1041414 VALIDATION COMPLETENESS WORKSHEET Date: W'}j}
of

SDG #___03-2964 Level ll] Page:
Laboratory:_Applied P & Ch Laboratory Reviewer:_ M &

2nd Reviewer: 4 el
METHOD: Metals (EPA Method 200.7 & 200.9)

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

_Validation Area _Comments
I. | Technical holding times Sampling dates: 4/ 1 fo 2
Il.__| Calibration
l. | Blanks

/. | ICP Interference Check Sample {ICS) Analysis

V. | Matrix Spike Analysis

Y ol sy [Oup  dom vy 53-2087]
7 I [ T k! ] /

Vi. | Duplicate Sample Analysis

LC&/LOSD
vt

lM5/‘]’f.«f«=—\.‘.,7|" !FW‘"JHVM-GJ

VIl. | Laboratory Control Samples (LCS)

VIIl. | Internal Standard (ICP-MS)

IX. | Furnace Atomic Absorption QC

X ICP Serial Dilution

Xl. | Sample Result Verification

Tz P REEpF \{Isitza

XIl. | Overall Assessment of Data

XIL._ | Field Duplicates s Uy )
XIv. | Field Blanks W Th=2
Nole: 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: M'

1__ | DuPE-4-2003 11 21 31
2 | EB-7-4/29/03 12 22 32
3| mwe24-1 13 23 33
4 |mMw242 14 24 34
5  |mw-24-3 15 25 35
6 | mw-24-4 16 26 36
7 | mw24s 17 27 37
8 pe 18 28 38
9 19 29 39
10 20 30 40
Notes:

1041414W.wpd




LDC #: (o%!
SDG #: o;-—}ié‘{

VALIDATION FINDINGS WORKSHEET Page:__|_of _L
' M

Sample Specific Element Reference

Reviewer:__-

2nd reviewer: g ;

All circled elements are applicable to each sample,

|

Sample ID

Matrix

- Targ.et Analyte List (TAL). '

Al Sb, & Ba, Be, C,€3) Cr, Co, Cu, 5! Pb, @) Mn, Hg, Ni{K) Se, Ag, §8) TV, Zn, Mo, B, S ON\ __ __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K; Se, Ag, N&, T, V, Zn, Mo, B, S, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, SI, CN', __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN.,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §I, CN',’

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, -V. Zn, Mo, B, Si, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Ne, T1, V, Zn, Mo, B, 8i, CN', _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, &i, CN,

Al, Sb, As, Bs, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, Tl, V, Zn, Mo, B, 8i, CN,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN",

Il A1, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN", _ ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg,-Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V,Zn, Mo, B, Si,CN, __

Il Al sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Si, CN, ___ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, ON, ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, X, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __

|

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, Si, CN,

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___ _"
i

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T1, V, Zn, Mo, B, Si, CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Si, CN', ___

Analysls Method

|

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Ha, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN, __ ___

ICP

ICP Trace - Al Sb, As, Be, Be, Cd,5) Cr, Co, Cu, [Fe) Pb, f1g) Mn, Hg, Ni{K)se, Ag,(Na)Ti, V, Zn, Mo, B, Si, ON, __ __
ICP-MS Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', ___ ___
GFAA Al Sb, gQBa. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, 8i, CN,
Comments;___ Mercury by CVAA if performed

ELEMENTS.4
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Loc #:__° 4"”/4_ VALIDATION FINDINGS WORKSHEET page: | of |
SDG #:___o3- v‘it Field Duplicates Revieweri__ MU

2nd
METHOD: Trace Metals (EPA SW 845 Method 6010/7000) feviewer: —g—"
N _N/A Were field duplicate pairs identified in this SDG?
N_N/A Were target analytes detected in the field duplicate pairs?
. Concentration {4 ]g }
“ P ——————
Analyte )

| 4 ' RPD {Limits) Difference Umits) |  Qualifications
Aluminum
Antimony

Arsenic

3

Barium

Beryllium

Cadmium

Calcium Mb""_ [‘H‘J“ 2-
Chromium

Cobalt

Copper
fron > |° : 239 | 3
Lead
Magnesium 220 |2 oo 2

Manganese

Mercury
Nicke!
Potassium ' 270 )/ﬁ 20 &

Selenium

Silver

Sodium frfo© 43300 ' 3

Thallium

| Venadium

Boron

Molybdenum

Strontium

Silicon

Notes:

FLDUP 452




we #__ o4l VALIDATION FINDINGS WORKSHEET Page:_{ ot/ _

SDG #:__%}— 6 Y Field Blanks Reviewer;___j#
2nd reviewer:;‘l_ﬁ

METHOD: Trace Metals (EPA SW 846 Mathod 601 0/7000)

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

Sample: > Field Blank / Trip Blank / Rinsate / Gthdr__ &5 (circle one)
Concantration
Anaiyte Unita
-
Te > L
My 4.7
(l I
K e

Sampie: Field Blank / Trip Blank / Rinsate / Other (circle one)

— I e ——rey
Concsntration
_ Analyte

— — Units { )]

—

FILDBLK2 45W




LDC Report# 10414K4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: April 30, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level Il

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-2987

Sample Identification

EB-8-4/30/03
MW-23-1
MW-23-2
MW-23-3
MW-23-4
MW-23-5
MW-23-5MS
MW-23-5MSD
MW-23-5DUP

CAWPDOCS\GEOWPL\10414K4.GE3 1




Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, [ron, Magnesium, Potassium,
and Sodium.
This 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 methods 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 .
Field duplicates are summarized in Section XlII.
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.
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
gualification was not required.

CAWPDOCS\GEOWPL\i10414K4.GES 2




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

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

Il. Calibration
An initial calibration was performed.

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

lll. Blanks

Method blanks were reviewed for each matrix as applicable.

Data Aqualification 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 Concontration Associated Samples
PB (prep blank) Iren 13.6 ug/L All samples in SDG 03-2987
Potassium 108 ug/L
ICBf/CCB Iron 41.87 ug/L All samples in SDG 03-2087
Magnesium 39.08 ug/L
Potassium 120.84 ug/L

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
EB-8-4/30/03 Iron 23.3 ug/L 23.3U ug/L
Magnesium 38.0 ug/L 39.0U ug/L
Potassium 146 ug/L 146U ug/L
Mw-23-2 Iron 49.2 ug/L 48.2U ug/L
MWw-23-4 Iron 59.3 ug/L 59.3U ug/L

CAWPDOCS\GEC\JPL\10414K4.GE3 3




Reported Modified Final
Sample Analyte Concentration Concentration
MwW-23-5 Iron 189 ug/l 183U ug/L

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.

V1. 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) and relative percent differences (RPD) were within QC limits.

VIIl. Internal Standards {(ICP-MS)

[CP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Raw data were not reviewed for this SDG.

X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Diluted Sample Analyte %D (Limits) Associated Samples Flag AorP
MW-23-5L Iron 22.3 (=10) All samples in SDG 03-2987 J (all detects) A
Magnesium 22.7 (=10) J (all detects}
Potassium 11.9 {=10) J (all detects)

CA\WPDOCS\GEC\W/PLY10414K4.GE3




Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

XIl. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

XIV. Field Blanks

Sample EB-8-4/30/03 was identified as an equipment blank. No metal contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration (ug/L})
EB-8-4/30/03 Iron 233
Magnesium 38.0
Potassium 146

CAWPDOCS\GEOWPL\10414K4.GE3 5




NASA JPL
Metals - Data Qualification Summary - SDG 03-2987

sDhG Sample Analyte Flag AorpP Reason
03-2987 EB-8-4/30/03 Iron J (all detects) A ICP serial dilution (%D)
MW-23-1 Magnesium J (all detects)
MW-23-2 Potassium J {all detects}
MW-23-3
MW-23-4
Mw-23-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-2987
Modifled Final
sSDG Sample Analyte Concentration AorP
03-2987 EB-8-4/30/03 Iron 23.3U ug/L A
Magnesium 39.0U ug/L
Potassium 146U ug/L
03-2987 MW-23-2 Iron 49.2U ug/L A
03-2987 Mw-23-4 Iron 59.3U ug/L A
03-2087 MW-23-5 Iron 189U ug/L A
CAWPDOCS\GEO\JPL\10414K4.GE3 6




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project 1D JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-1 Received Date: 04/30/2003
Sample ID: EB-8-4/30/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 <200 U P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-896 ,g/L 50 23.3 MJ- B P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 39.0 L B P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 146 B P 03M1421M 05/02/'03 05/02/03 1 200.7
50DIUM 7440-23-5 ,g/L 2000 <2000 U P 03M1421M  05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovefy out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference cut of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

/Z\\@\(ﬂ
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project ID: JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-2 Received Date: 04/30/2003
Sample ID: MW-23-1 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch ‘D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 4g/L. 200 147000 E 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6 ,g/L 50 447 :r P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 50300 l P 03M1421M  05/02/03 05/02/03 1 200.7
POTASSIUM  7440-08-7 ,g/L. 400 3030 P 03M1421M  05/02/03 05/02/03 1 200.7
50DIUM 7440-23-5 g/l 2000 35900 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

[o\\gk(m
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project ID: JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-3 Received Date: 04/30/2003
Sample ID: MW-23-2 - Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-382 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  g/L 200 106000 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-80-6  ,gf/L 50 49.2 n _’r B P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 39800 7 P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-097 ,g/L 400 2950 P 03M1421M  05/02/03 05/02/03 1  200.7
SODIUM 7440-23-5 ,g/L 2000 36700 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF; Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control ) * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

f,\\@\‘m
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project 1D: JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-4 Received Date: 04/30/2003
Sample ID: MW-23-3 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CASNo  Unit RL Result cC M QqQ Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  ,4g/L 200 40700 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-89-6 g/l 50 677 P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 13800 J P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 1760 P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 27000 P 03M1421M  05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - IGP A - FLAA F - GFAA CV - Cold Vapor

fod®
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project ID: JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-5 Received Date: 04/30/2003
Sample 1D: MW-23-4 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  ,g/L 200 27400 P 03M1421M 05/02/03 05/02/08 1 200.7
IRON 7439-89-6 g/l 50 593 U T P 03M1421M  05/02/03 05/02/08 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 12500 I P 03M1421M 05/02/08 05/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 1990 J P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 30500 P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moeisture corrected if appiicable.

Note: RL: PQL {(EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis ]jate; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

\
N
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 04/30/2003
Project ID: JPL Service ID: 32987 Collected by:
Lab Sample ID: 03-2987-6 Received Date: 04/30/2003
Sample ID: MW-23-5 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Dlate  DF  Method
ARSENIC 7440-38-2  Lg/L 5 3.2 B F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 /L 200 5270 P 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6 4g/L 50 189 M_T P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM 7439;95-4 x&/L 100 450 j' P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2530 T P 03M1421M  05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 97700 P 03M1421M  05/02/03 05/02/03 1 200.7

Note: RL: PQL (EQL} or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Celd Vapor

iy

A
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LDC #:__10414K4 VALIDATION COMPLETENESS WORKSHEET

SDG #._ 03-2987
Laboratory:_ Applied P & Ch Laboratory

METHOD: Metals (EPA Method 200.7 & 200.9)

Level Il

Date:_& i9le>

Page: +of J_

Reviewer.__ -

2nd Reviewer: 4 ~

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: 4! 30 /“ %
Il. | Calibration
Ill. | Blanks

IV. | ICP Interference Check Sample (ICS) Analysis

V. | Matrix Spike Analysis

V1. | Duplicate Sample Analysis

TFEFCFFFFEPR

VIl. | Laboratory Control Samples (LCS) Lv(/}’/ Lest)
vill. | Internal Standard (ICP-MS) Mt I/Mx.(;-}u

IX. | Furnace Atomic Absarption QC MeA |2 Vw}t -

X | ICP Serial Dilution

Xl. | Sample Result Verification

XIl. | Overall Assessment of Data

XIll. | Field Duplicates
XIV. | Field Blanks s | B2

Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable TB = Trip blank

SW = See worksheet

Ao

Validated Samples:

FB = Field blank

EB = Equipment blank

1 EB-53-4/30/03 11 21 31
2 | mw-23-1 12 22 32
3 | Mw-23-2 13 23 33
4 MW-23-3 14 24 34
5 | Mw-234 15 25 35
6 | MwW-23-5 16 26 36
7 | MW-23-5MS 17 27 37
8 | MW-23-5MSD 18 28 38
o | ¥y 19 2 3
10 pE 20 30 40
Notes:

10414K4W.wpd




Reviewer: - MB~

LDC #:__(e%1y ki VALIDATION FINDINGS WORKSHEET  Pager_{ of |_
SDG #: og,——)_«‘[gf) Sample Specific Element Reference :
_ : .. 2nd reviewer:

All circled elements are applicable to each sample.

Sample D| Matrix - Target Analyte List (TAL). " _
- b A4 || A1, sb, &) Ba, Be, cd.€8) Cr, Co, Cu, [F9) Pb, €9 Mn, Hg, Ni{K) Se, Ag, @ TI, V, Zn, Mo, B, S CN\, . __
m 9-9 ¥ |, sb.fas) Bs, Be, cd, 63) o, Co, Cu, €3) Pb, @, Mn. Ha, NidK)Se; Ag. NN, V, Zn, Mo, B, S, CN, __ __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg: Ni, K, Se, Ag, Ne, T, V, Zn, Mo, B, 8i, CN,, ___ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Th, V, Zn, Mo, B, Si, CN', ___ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SL CN, ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, S, CN', __ ____

Al Sb, As. Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Ti, V, Zn, Mo, B 8.CN,___ _

Al, Sb, As, Bg, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8, CN', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8, ON', ___ ___

L AL, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, Tl V, Zn, Mo, B, 8i, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, Tl V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, ON", ___ ___

[ I| AL, sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Th V, Zn, Mo, B, SLCN' ___ ___

" " Al, Sb, As, Be, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §I, CN', _ ____

|| " Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, L, V, Zn, Mo, B, 8i, CN', _ ___

" " Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Ne, I, V, Zn, Mo, B, Si, CN', ___ ___|

I T 1' Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Si, CN', _ __
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, __
| Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___ _i
_ " Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', _ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ _

[ Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, 8i, ON, __ ___

l - Analysis Method

ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si. CN', __ __

ICP Trace - Al Sb, As, Ba, Be, Cd,C8) Cr, Co, Cu, {2) Pb, {1g) Mn, Hg, Ni{K)Se, Ag,(N&) T, V, Zn, Mo, B, 8, ON, ___ ___

Al Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T], V, Zn, Mo, B, Si, CN', __ _
Al, Sb, @E‘-a. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si. CN,

—
I_kSFAA

Comments: Mercury by CVAA if performed
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LoC #:__ | otI$ IC4 VALIDATION FINDINGS WORKSHEET

Page:_ { of/
SDG #: 03—7_:?8'7 Field Blanks

Reviewer: ¥
2nd reviewer; 7

METHOD: Trace Metals (EPA SW 846 Method 601 0/7000)

N_N/A Were field blanks identified in this SDG?
N N/A Were target analytes detected in the fieid blanks?

Sample: ( Field Blank / Trip Blank / Rinsate / O@}r zB (circle one)
Concentration
) _ Analyte Units
—Fe. 23 2
Mg 39.0
_ ¥ ] | {46
———e
Sampie: Field Blank / Trip Blank / Rinsate / Other {circle one)
Concentration
Anaiyvte Unlts { ) |

l




LDC Report# 1041414

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 1, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3015

Sample identification

DUPE-5-2Q03
EB-8-5/1/03
MW-3-1
MW-3-2
MW-3-3
MW-3-4
MW-3-5

CAWPDOCS\GEO\JPL\10414L4.GE3 1




Introduction
This data review covers 7 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium.
This 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 methods 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 lli.
Field duplicates are summarized in Section XIII.
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.
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 [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.

C\WPDOCS\GEO\JPL\10414L4.GE3 2




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

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

Il. Calibration
An initial calibration was performed.

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

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
Methed Blank ID Analyte Concentration Assoclated Samples
PB (prep blank) Iron 13.6 ug/L All samples in SDG 033015
Potassium 108 ug/L
ICB/CCB Iron 41.97 ug/L All samples in SDG 03-3015
Magnesium 39.08 ug/L
Potassium 120.94 ug/L

Sample concentrations were compared to the maximum contaminant concentrations
detected in the [CB/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 Meditied Final

Sample Analyte Concentration Concentration
EB-8-5/1/03 Iron 50.5 ug/L 50.5U ug/L
Magnesium 45.9 ug/L 45.9U ug/L
Potassium 134 ug/L 134U ug/L
Mw-34 Iron 143 ug/L 143U ug/L

CAWPDOCS\GEO\JPL\10414L4.GE3 3




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.

VI. Duplicate Sample Analysis

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

VIl. 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.

VIIl. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Raw data were not reviewed for this SDG.

X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed

by the laboratory. The analysis criteria were met with the following exceptions:

Dlluted Sample Analyte %D (Limits) Associated Samples Flag AorP
Mw-23-6L Iron 22,3 (=<10) All samples in SDG 033015 J {all detects) A
Magnasium 22.7 {(=10) J (all detects)
Potassium 11.8 {=10) J {all detects)

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

CAWPDOCS\GEOWPL\10414L4.GE3




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

Samples DUPE-5-2Q03 and MW-3-2 were identified as field duplicates. No metals were
detected in any of the samples with the following exceptions:

Concentration {ug/l)
Analyte DUPE-5-2Q03 MW-3-2 RPD
Calcium 49800 49800 0
Iron 278 326 16
Magnesium 18700 18000 4
Potassium 2540 2420 5
Sodium 18600 18900 2

XIV. Field Blanks

Sample EB-9-5/1/03 was identified as an equipment blank. No metal contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration (ug/l)
EB-8-5/1/03 Iren 50.5
Magnesium 45,9
Potassium 134

C\WPDOCS\GEO\WJPL\10414L4.GE3 5




NASA JPL
Metals - Data Qualification Summary - SDG 03-3015

SDG Sample Analyte Flag AorP Reason
033015 DUPE-5-2Q03 lron J (all detects) A ICP serial dilution (%D}
EB-9-5/1/03 Magnesium J (all detects)
Mw-3-1 Paotassium J (all detects)
Mw-3-2
MW-3-3
Mw-34
MW-3-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3015
Modifled Final
SDG Sample Analyte Concentration AorP
03-3015 EB-9-5/1/03 Iron 50.5U ug/L A
Magnesium 459U ug/L
Potassium 134U ug/L
03-3015 MW-34 fron 143U ug/L A

CAWPDOCS\GEOWPL\1 0414L4.GES




Client Name:
Project ID:

Sample ID:
Sample Type:

GEOFON, Inc.

JPL

DUPE-5-2Q03

Field Sample

Applied P & Ch Laboratory
Metal Analysis Results

Project No:

Service ID:
Lab Sample ID: 03-3015-1
Sample Matrix Water

04-4428.10
33015

Collection Date: 05/01/2003
Collected by:

Received Date: 05/01/2003
Moisture %: -

Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF  Method
ARSENIC ' 7440-38-2 /L 5 <5 U F 03M1423E 05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  Lg/L 200 49800 | 03M1421M  05/02/03 05/02/03 1 200.7
IRON 7439-89-6 ,g/L 50 278 I P 03M142tM  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 18700 L P 03M1421M  05/02/03 05/02/03 1 200.7
POTASSIUM  7440-0%7 g/l 400 2540 P 03M1421M  05/02/03 05/02/03 1 200.7
SODIUM 7440-235 ,g/L 2000 18600 P 03M1421M  05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier:
Q Qualifier:

M Qualifier:

APCL Data Highway to GEQFON, Inc.

3

U - Not Detected or less than IDL

N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A -FLAA F - GFAA

P - ICP

06/04/2003 15:01 (p10)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor

0\

A"

R b 33015 Filee FORM-1 P§g§.28




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/01/2003
Project ID: JPL Service [D: 33015 Collected by:
Lab Sample ID: 03-3015-2 Received Date: 05/01/2003
Sample ID: EB-9-5/1/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No  Unit RL Result cC M Q Batich D-Date A-Date DF Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1423E  05/02/03 0©0S5/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 <200 U P 03M1421M 05/02/03 05/02/03 1 200.7
TRON 7439-80-6 g/l 50 50.5 },{S P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-954 g/l 100 45.9 B P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-08-7 ,g/L 400 134 ~/ B P 03M1421M 05/02/03 ©05/02/03 1 200.7
S0DIUM 7440-23-5 g/l 2000 <2000 u P 03M1421M 05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference cut of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

&\\g
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Client Name: GEOTFON, Inc.

Project ID: JPL

Sample ID: MW-3-1
Sample Type: Field Sample

Applied P & Ch Laboratory
Metal Analysis Results

Project No:

Service ID:
Lab Sample ID: .03-3015-3
Sample Matrix Water

04-4428.10
33015

Collection Date: 05/01/2003
Collected by:

Received Date: 05/01/2003
Moisture %: -

Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF  Methed
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2  4g/L 200 57600 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-89-6 g/l 50 1160 I P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 22600 l o 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 3170 P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 23600 P 0aM1421M  05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A -FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

06/04,/2003 15:01 (p12)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL {PQL, EQL or CRDL), but greater than IDL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor

a\tgw
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/01/2003
Project ID: JPL Service ID: 33015 Collected by:
Lab Sample ID: 03-3015-4 Received Date:  05/01/2003
Sample [D: MW-3-2 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CASNo Unit RL Result c M Q Batch D-Date  A-Date DF Method
ARSENIC 7440-38-2 4B/l 5 <5 U F 03M1423E 05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 49900 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-89-6 g/l 50 326 J P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 18000 L P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM 7440-08-7 g/l 400 2420 P 03M1421M  05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 yg/L 2000 18900 P 0aM1421M  05/02/03  05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL {(EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL}, but greater than IDL.
Q Qualifier: N - Spike recovery out of control * . Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serja! dilution difference out of control
M Qualifier: P -ICP A - FLAA F - GFAA CV - Cold Vapor

fad”
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/01/2003
Project ID: JPL Service ID: 33015 Collected by:
. Lab Sample ID: 03-3013-5 Received Date: 05/01/2003
Sample ID: MW-3-3 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Methed
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 Lg/L 200 29800 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-806 g/l 50 288 j P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 14000 l P 03M1421M 05/02/03 o©5/02/03 1 200.7
POTASSIUM  7440-08-7 ,g/L 400 3080 P 03M1421M  05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 42700 P 63M1421M 05/02/03 05f/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; ~ A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control . * _ Duplicate analysis cut of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

™
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Client Name: GEOFON, Inc.

Project ID: JPL

Sample ID: MW-3-4
Sample Type: Field Sample

Applied P & Ch Laboratory
Metal Analysis Results

Project No:

Service ID:
Lab Sample ID: 03-3015-6
Sample Matrix Water

04-4428.10
33015

Collection Date: 05/01/2003
Collecied by:

Received Date:  05/01/2003
Moisture %: -

Element Name CASNoe Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/L 5 <5 U F 03M1423E  05/02/03 05/02/03 1 200.9
CALCIUM 7440-70-2 g/l 200 9690 P 03M1421M 05/02/03 05/02/03 1 200.7
IRON 7439-89-6 ,g/L 50 143 U j- P 03M1421M 05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 6830 j P 03M1421M 05/02/03 05/02/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2000 j P 03M1421M 05702703 05/02/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 47600 P 03M1421M  05/02/03 05/02/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or GRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control
W - Posi digestion spike for GFAA out of control

M Qualifier: P - ICP

A - FLAA

APCL Data Highway to GEOFON, Inc.

F - GFAA

06/04/2003 15:01 (p15)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than 1DL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

CV - Cold Vapor

. ﬂ\\g\@“
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Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project Neo: 04-4428.10 Collection Date: 05/01/2003
Project ID: JPL Service ID: 33015 Collected by:
Lab Sample ID: 03-3015-7 Received Date: 05/01/2003
Sample ID: MW-3-5 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit _RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2  4g/L 5 4.3 B F 03M1423E  05/02/03 05/02/03 1 200.9
" CALCIUM 7440-70-2  pgfl 200 1790 P 03M1421M  05/02/03 05/02f03 1 200.7
IRON 7439-89-6 g/l 50 789 j P 03M1421M  05/02/03 05/02/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 251 \L P 03M1421M  05/02/03 05702703 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 1180 P 03M1421M 05/02/03 05/02/03 1 200.7
SODIUM 7440-23-5 g/l 2000 77300 P 03M1421M  05/02/03 05/02/03 1 200.7

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV . Cold Vapor

b\\q’
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LDC #__1041414 VALIDATION COMPLETENESS WORKSHEET Date:_t (1153

SDG #___03-3015 Level llI Page: | of |
Laboratory:_ Applied P & Ch Laboratory Reviewer:__[4&

2nd Reviewer:
METHOD: Metals (EPA Method 200.7 & 200.9)

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: X
Il. | Calibration
Ill. | Blanks

IV. | ICP Interference Check Sample (ICS) Analysis

V. Matrix Spike Analysis

2 [‘ue/mn/ Dep J\—.mA 9”(-7 0%_2/?8’7
V1. | Duplicate Sample Analysis 2

'—%/Lbjo
ut ukdged
s B ot pet polrasd

VII. | Laboratory Control Samples (LCS)

VIl. | Internal Standard (ICP-MS)

IX. | Furnace Atomic Absorption QC

X ICP Serial Dilution

Xl. | Sample Result Verification

ez & B P e = s

XIl. | Overall Assessment of Data
Xill. | Field Duplicates s/ (1, 4 )
XIV. | Field Blanks eh/ Eh= >
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
8W = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:

Ao

1 DUPE-5-2Q03 11 21 31
2 | EB-9-5/1/03 12 22 32
3 MW-3-1 13 23 33
4 MW-3-2 14 24 34
5 MW-3-3 15 25 35
8 MW-3-4 16 26 36
7 | MW-3-5 . 17 27 37
8 Fb 18 28 ag
9 18 28 39
10 20 30 40
Notes:

10414L4W wpd




LDC #: _Eﬂy_i—'f VALIDATION FINDINGS WORKSHEET - Page:__|_of ]
SDG #: °;z——§~lf Sample Specific Element Reference _ : Reviewer: . [1¥~

2nd reviewer:#

All circled elements are applicable to each sample.

Sample 1D _Matrx - TergetAvalyelstaAy

-1 A9~ || A1, sb, & Ba, Be, Cd,E€8) Cr, Co, Cu,(Fs) Pb, @) Mn, Hg, NiK) Se, Ag, @ﬁ. V,2n, Mo, B, Si,CN', __ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V. Zn Mo, B, S, CN, ______

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg: Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, 8, CN', _____

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, ON, ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §i, ON', ___ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si,CN,__ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb;, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', ___ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, T, V, Zn, Mo, B, 8I, CN', _ ____

Al, Sb, As, Bs, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8I, CN", ___ ___

Al, S, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TL V, Zn, Mo, B, Si, CN', _ _

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,Na, T, V,2Zn, Mo, B, Si,CN, ___ __

[t A1, sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, 8I, ON', _ __

t . Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg,-Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B; Si, CN, -

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, 8i, CN', _ __

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg. Ni, K, Se, Ag. Na, T, V,Zn, Mo, B, Si,CN, ___ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', _ __"
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §i, CN', __ ___
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN', __ __

| Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si, CN', __ _"

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl V, Zn, Mo, B, Si, CN,, ___"

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn,. Mo, B, Si, CN'\ _ _Il

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §i, CN', __ _

“ ___ Analysis Method _

lice - N a1, sb, s, Be, Be, cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, Ti, V, Zn, Mo, B, Sl ON. ______
* ice Trace - Al, Sb, As, Ba, Be, Cd.(Ca) Cr. Co, Cu, [Fo) Pb, {1g) Mn, Hg, Ni{K)se, Ag,(Ne) TI, V. Zn, Mo, B, Sl ON, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, 8i, CN', _ _
Al, Sb, gszBa. Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1. V, Zn, Mo, B, Si, CN",

‘II_CP-MS

||GFAA

Comments;  Mercury by CVAA if performed

ELEMENTS.4




EST dWSHNIG

‘JuEWE e Yaus jo sISAUB B} U] PRjaElep Gd 1o ‘gD ‘8o seyBly ey) s) uonesjueauos BlARUE pals|| BYL -8 ejoN

[, ‘PBiceiep jou se payenb aem

synses ajdurms asaiy] 1G3USYIOM SSBUSIS|AWOY UC[IBR|EA 841 WOJ) ELDREINUSP BU) Yum 8Acqs pajsi 818 Loisueausd gd 10 §00 ‘G0| PeIRIo0sse ay) S3W. Al UYpm SUOI8UaIU0D alA|BuUB Ypm sejdues
= S

o
g
uz

BN
By
ag

Lo [ | 30 y

BH
uw
#5bl || dob¢ BN
ad
gy od Gl | T¢I o

no

20

10

80
PO
og
v

sy
as

/B, G/En || By/bw)
.800/a2l «Hd Hd
wnwxew |(wnwixew nuwixew [[eiljeuy

:\Q sa|dwes o818I00ssY Q\w\b PAICU BSIAMIBUIO SSS|UN “SHUN UCHBIUEUCD adwes
JeManay puz — :pandde 10108y uoneiedad jlos  {0002/0109 POUBIN 9¥8 MS Vd3) SIBISWY 89811 :JOHLINW

‘lamalay ST1dWVS a3i3Hivnd 829/901/ad - # 9as
JIBv'i”mmma 13IHSHHOM SDNIONIH NOLLYAIVA ‘.L [hof #o01




<SrI0s

1SIUBLLLICYD
T d _r i \mv_ j [

L . Lt N LS =10 23]
ZEEN vy S B! 5 -1 ||
SUOREOIEND So[dWRS pele[ooseY a% oliEuy e a1 ejdwies pinid #

‘SUOPE[NO[BSAL 10} 1BSYSHICA UOKRINJ[EDBY Al [9A3T] @35 £alqedanoe s)nsal paje|no[eosl aIap) @4 N A
ATNO AL 13030
“aep ou Apfent o) pasn a4 | juswabpn jpuoissejold 'sak | Jeocualepeiy eagebau Jo acuapiie BlaLy S| viN mmﬂ A
i%01> (%) seausiayip Wadiad uonnIp [BUSS 40| 819 YN & A
WIN

e / emelAeY pug

[n :lemsiney

~|ho I afivg

LpozA[BUS UCRNII [BLBS dOf UB SBM “1CI 84} X0G < 2Jom Suoieluaduoo ajifsus

* VIN. S8 paynuep; /s suoysenb ajqeoydde JON "N, Palomsus suojysanb jfe 1o} mojeq suojeayenb sas ase

uopinjig leldes dol

G

{0002/0109 POUIRPIN 9P8 MS Yd3) sielely 80811 :QOHLIN

~ETofgg # 9GS

ﬁﬂjle_l# a1

JATHSHHOM SONIANId NOLLYAITVA




oc #.__Lo¥iyLY VALIDATION FINDINGS WORKSHEET Page: | of_|

SDG #i___ p5- 301X Field Duplicates Reviewer:___MY
2nd reviewer: '
METHOD: Trace Metals (EPA SW 846 Method 6010/7000) g

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

o Concentration ( \};ﬂ/lﬁl
Analyte '

[ : 4 RPD (Limits) Difference (Limits) Quaiffications

u Aluminum

Antimony
Arsenic

Barium

Beryllium

Cedmium

Calcium 4 q9gvo 49900 O

Iron 1’18/ ) ;!/L [L

Magnesium [ 87 eO [ § 02 L’-

Manganese

Mercury
Nickel

Potassium 2590 > 40 [

Selenium

Siiver
Sodium (&40 [§9e0 2.

Thallium

Vanadium

anc

tEanide
jEron

f Molybdenum

Swontium

Silicon : “

Notes: -

FLDUP.452




LDC #: [DL_HLL Uf

SDG #: 53-%

VALIDATION FINDINGS WORKSHEET

Field Blanks

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

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

Sample: >

Fieid Blank / Trip Blank / Rinsate / @ [595)

Page:__{ of/
Reviewer; /¥
2nd reviewer:

{circle one)

Analyte

Concentration
Unlts (v

Fe.

Sv. &

4.9

Me
K

(x4

Sample:

Field Blank / Trip Blank / Rinsate / Other

{circle cne)

—

Analyte

Concentration

Units ( )

Ft AR s acur




LDC Report# 10414M4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 6, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level llI

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3082

Sample ldentification

EB-10-5/6/03
MW-11-1
MW-11-2
MW-11-3
MW-11-4
MW-11-5
MW-11-3MS
MW-11-3MSD
MW-11-3DUP

CAWPDOCS\GEO\WJPL\1 0414M4.GES 1




Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, lron, Magnesium, Potassium,
and Sodium.
This 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 methods 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 XIlI.
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.
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
gualification was not required.

C\WPDOCS\GEO\WJPL\10414M4.GES 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 with the following exceptions:

Lab.
Date Reference/ID Analyte %R (Limits) Associated Samples Flag AorP
5/13/03 ccv Arsenic 113.2 (90-110) | MW-11-1 J {all detects) B
MW-11-2
MW-11-4
MW-115
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 Assoclated Samples
PB (prep bfank) Iron 6.5 ug/L All samples in SDG 03-3082
Magnesium 22.5 ug/L
Potassium 39.1 ug/L
Sodium 400 ug/L
ICB/CCB Iren 70.0 ug/L All samples in SDG 03-3082
Magnesium 163.85 ug/L
Potassium 49.06 ug/L
Sodium 568.87 ug/L

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:

CAWPDOCS\GEC\JPL\10414M4.GE3 3




Reported Madified Final

Sample Analyte Concentration Concentration
EB-10-5/6/03 Iron 31.4 ug/l. 31.4U ug/L
Magnesium 56,5 ug/L 56.5U ug/l.
Potassium 59.3 ug/L 59.3U ug/L
Sodium 1200 ug/L 12000 ug/L
MW-11-1 Iron 92.6 ug/L 92.6U ugfL
MW-11-2 Iren 216 ug/L 216U ug/L.
MW-11-4 Iron 61.5 ug/L 61.5U ug/L
MW-11-5 Iron 250 ug/L 250U ug/L

V. 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.

Vi. Duplicate Sample Analysis

Duplicate (DUP} sample analyses were reviewed for each matrix as applicable. Results

were within QC limits.

Vil. 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.

VIIL. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Raw data were not reviewed for this SDG.

CAWPDOCS\GEO\WPL\10414M4.GE3




X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Dlluted Sample Analyte %D (Limits) Associated Samples Flag AorP

MW-11-3L Potassium 10.4 (<10) All samples in SDG 03-3082 J (all detects) A

XI. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

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

No field duplicates were identified in this SDG.

XIV. Field Blanks

Sample EB-10-5/6/03 was identified as an equipment blank. No metal contaminants were
found in this blank with the following exceptions:

Equipment Blank ID Analyte Concentration (ug/L)
EB-10-5/6/03 Iron 31.4
Magnesium B6.5
Potassium 58.3
Sodium 1200

CAWPDOCS\GEO\JPL\10414M4.GE3 5




NASA JPL
Metals - Data Qualification Summary - SDG 03-3082

sba Sample Analyte Flag AorP Reason
03-3082 MW-11-1 Arsenic J (ali detects) P Calibration verification
MW-11-2 (%R}
MW-11-4
MW-11-5
03-3082 EB-10-5/6/03 Potassium J (all detects) A ICP serial dilution (%D}
MW-11-1
MW-11-2
MW-11-3
MW-114
MW-11-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3082
Modified Final
sSDG Sample Analyte Concentration AorP
03-3082 EB-10-5/6/03 Iron 31.4U ugrL A
Magnesium 56.5U ug/L
Potassium £9.3U ug/l.
Sodium 1200U ug/L
03-3082 MW-11- Iron 92.6U ug/L A
03-3082 MW-11-2 Iron 216U ug/L A
03-3082 Mw-114 Iron 61.5U ug/L A
03-3082 MW-11-5 Iron 250U ug/L A

CA\WPDOCS\GEO\JPL\10414M4.GE3 6




Applied P & Ch Laboratory

Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/06/2003
Project ID: JPL Service [D: 33082 Collected by:
Lab Sample ID: 03-3082-1 Received Date: 05/06/2003
Sample ID: EB-10-5/6/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date " DF  Methed
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 4/l 200 <200 U P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 Lgf/L 50 3144 B P 03M1442L 05/08/03 05/08{03 1 200.7
MAGNESIUM  7439-85-4 ,g/L 100 56.5 B P 03M1442L 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 593|3 B P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 g/l 2000 12003 B P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
F - GFAA

M Qualifier: P - ICP

APCL Date Highway to GEQFON, Inc.

A -FLAA

06/06/2003 19:04 (p10)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL}, but greater than IDL.
* _ Duplicate analysis out of control

E - Serial dilution difference out of control
CV - Cold Vapor

A\

R ] 33082 File: FORM-1 PH3HH




Client Name: GEOFON, Inc.

Project ID: = JPL

Applied P & Ch Laboratory
Metal Analysis Results

Project No: 04-4428.10
Service [D: 33082

Collection Date: 05/06/2003
Collected by:

_ Lab Sample ID: 03-3082-2 Received Date: 05/06/2003
Sample ID: MW-11-1 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CASNe Unit RL Result ¢ M Q Batch D-Date  A-Date DF Method
ARSENIC 7440-38-2  .g/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 ,g/L 200 56200 P 03Mi442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 g/l 50 92.6 LA P 03M1442L, 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 18700 P 03M1442L 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 3130 j" P 03M14421. 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 g/l 2000 24700 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and maisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of contrel
A -FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEQFON, Inc.

06/06/2003 19:04 (p11)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL {PQL, EQL or CRDLY}, but greater than IDL.

* _ Duplicate analysis out of control

E - Serial dilution difference out of control

CV - Cold Vapor

[

N b 33082 File: FORM-1 P35 7




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc.‘ Project No: 04-4428.10 Collection Date: 05/06/2003
Project ID: IPL Service ID: 33082 Collected by:
Lab Sample 1D: 03-3082-3 Received Date:  05/06/2003
Sample [D: MW-11-2 Sample Matrix Water Moisture %: -
Sample Type: TField Sample
Element Name CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 pgfL 200 39200 P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 g/l 50 216 W P 03M1442L. 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 g/l 100 15800 P 03M1442L 05/08/03 05/08/03 1 200.7
POTASSIUM 7440-09-7 pgf/L 400 2770 :T P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 gL 2000 21200 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDI.
Q Qualifier: N - Spike recovery out of control
W - Post digestion spike for GFAA out of control

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

A - FLAA

F - GFAA CV - Cold Vapor

o

06/06/2003 19:04 (p12)

B - Less than RL (PQL, EQL or CRDL), but greater than TDL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

Rb 33082 File: FORM-1 PGS 58




Applied P & Ch Laboratory
Metal Analysis Resulis

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/06/2003
Project ID: JPL Service ID: 33082 Gollected by:
Lab Sample ID: 03-3082-4 Received Date: 05/06/2003
Sample ID: MW-11-3 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Neme CAS No  Unit RL Result cC M Q Batch D-Date A-Date 'DF  Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 38600 P 03M1442L. 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 g/l 50 2310 P 03M1442L, 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-85-4 g/l 100 11600 P 03M1442L. 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 /L 400 2050 \T P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 g/l 2000 24700 P " paM1442L  05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL {(EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

06/06/2003 19:04 (p13)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDLY), but greater than IDL.
* _ Duplicate analysis out of control
E - Serial dilution difference out of control

- Cold Vapor

\¢"

A\

N ssosz File: FORM-1 PEREQ




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/06/2003
Project ID: JPL Service [D: " 33082 Collected by:
Lab Sample ID: 03-3082-5 Received Date:  05/06/2003
Sample ID: MW-11-4 Sample Matrix Water Moisture %o: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 ,_,g/L 5 <5 U o 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2  4g/L 200 9050 _ P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 4g/L 50 61.5 (A P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 7550 P 03M1442L 05/08/03 05/08/03 1 200.7
-
POTASSIUM  T7440-09-7 g/l 400 1820 J P 03M1442L  05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 4/l 2000 25100 P 03M1442L 05/08/03 05/08/03 1 200.7
Noti Detected is shown as PQL, with dilution and moisture corrected if applicable.
Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor
C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL}, but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control
W - Post digestion spike for GFAA out of control E - Serial dilution difference ont of control
M Qualifier: P - ICP A -FLAA F - GFAA CV - Cold Vapor

b\\g\(ﬂ

APCL Data Highway to GEOFON, Inc. 06/06/2003 19:04 (p14) N h 33082 File: FORM-1 'P6e3 6 0




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/06/2003
Project ID: JPL Service ID: 33082 “Collected by:

Lab Sample ID: 03-3082-6 Received Date: 05/06/2003
Sample ID: MW-11-5 Sample Matrix Water Moisture %: -

Sample Type: Field Sample

Element Name CASNo  Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2  Lg/L 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 13300 P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6  ,gfL 50 250 l/t P 03M1442L.  05/08/03 05/08/03 1 200.7
MAGNESIUM 7439-95-4 g/l 100 1610 P 03M1442L. 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 g/l 400 1170 j P 03M1442L, 05/08/03 05/08/03 1 200.7
S0DIUM 7440-23-5 g/l 2000 46800 P 03M1442L. 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL {PQL, EQL or CRDLY}, but greater than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A-FLAA F - GFAA CV - Cold Vapor

APCL Data Highway to GEOFON, Inc.  06/06/2003 19:04 {p15) NG 33082 File: FORM-1 P&SE]




LDC #:__10414M4 VALIDATION COMPLETENESS WORKSHEET Date:_b/i7/22,

SDG #__03-3082 Level llI Page:_| of _,l_
Laboratory:_ Applied P & Ch Laboratory Reviewer:
2nd Reviewer: Z

METHOD: Metals (EPA Method 200.7 & 200.9)

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: &' / b / 0}
Il. | Calibration :ﬂ\/ ) "J
lll._{ Blanks SW
IV. | ICP Interference Check Sample (ICS) Analysis A'-
V. | Matrix Spike Analysis A
VI. | Duplicate Sample Analysis A—
Vil. | Laboratory Control Samples (LCS) A Les / Les D
VIIl._| Internal Standard (ICP-MS) N U hdoe!
IX. | Furnace Atomic Absorption QC A M$A [opa ,L,;f" perdmang A
X. | IcP Serial Dilution W -
Xl. | Sample Resuli Verification N
Xll. | Overall Assessment of Data A'
XIli. | Field Duplicates fJ
XIv. | Field Blanks A TB=)
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:
10
1 EB-10-5/6/03 11 21 k1
2 MW-11-1 12 22 32
3 MW-11-2 13 23 33
4 MW-11-3 14 24 34
5 MW-11-4 15 25 35
& MW-11-5 15 26 36
7 MW-11-3MS 17 27 37
8 MW-11-3MSD 18 28 38
9 V__Owp 19 29 39
10 [ PB 20 30 40
Notes:

10414M4W wpd




¢ VALIDATION FINDINGS WORKSHEET  Pager_[of ]

LDC #:__1e% 1ty
SDG #:_82—302- Sample Specific Element Reference _ : Reviewer:__ M~
: - ' 2nd reviewer: [

All circled elements are applicable to each sample.

———reen—,
— ]

Sample ID,_Matrix . TagetAnayleust@Ay -
b o | Al, Sb, €5 Be, Be, G, 39 Cr, Co, Cu, ) Pb, @19 Mn, H, NifK) Se, Ag, §8)TL V. Zn, Mo, B, SL ON,

n -9 1/ [ A, sb, B, Ba, Be, 0d, €& Cr, Co, Cu(F3. Pb, g Mn, Hg, Ni(K pe, Ag, @ay), v, Zn Mo, B.SL CN, __ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fé, Pb, Mg, Mn, Hg, Ni, K Se, Ag, Na, Tl, V, Zn, Mo, B, 8, CN, ___ _

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, ON', _____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Fb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, ‘V, Zn, Mo, B, Si,CN, ___ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, Ti, V, Zn, Mo, B, Si,CN, ___ _ _

[l A1 sb, As, Be, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, ON', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, CN" _ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 1. V, Zn, Mo, B, Si, CN', ___ __

Il Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Si, CN", _ ____

{ Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe; Pb, Mg,-Mn, Hag, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ ___

" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V,Zn, Mo, B; Si, ON', ___

| Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8i, CN', _ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ____ _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN, __ _

| Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T,V,2n, Mo, B,Si,CN", ___
l’ . Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T1, V, Zn, Mo, B, Si,CN, ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', __ ___

| - Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i,CN’, ___ _"

" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, 8i, CN', __ _I
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8i, ON', __ __

I — Analysls Method

ICP . |l Al sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V. Zn, Mo, B, 8i, CN, __ ___
ICP Trace Al, Sb, As, Ba, Be, G, ) Cr, o, Cu, &) Pb, §1g) Mn, Hg, NilK)Se, Ag.(Ng)TI, V, Zn, Mo, B, S, ON, __ ___
"ICP-MS Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN, _ ___
lkSFAA Al, S@Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Fig Na, Tl, V, Zn, Mo, B, 8i, CN,,

Comments:  Mercury by CVAA if performed

FLEMENTS.4
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oc#_ [oHeMY VALIDATION FINDINGS WORKSHEET

DG #: ©3-30£) Field Blanks

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

Y N N/A Were field blanks identified in this SDG?
Y/N N/A - Were target analytes detected in the field blanks?

[

=R

Page:_ | of !
Reviewer: Mﬂ/
2nd reviewer. g:

Sample: Field Blank / Trip Blank / Rinsate @er {circle one)
Concentration
Analyte Units #4942
Te 34
\‘484 £t.5
< 1.3
NMa [»e0
Sample: Field Blank / Trip Blank / Rinsate / Gther {circle one)

Analyte

Concentration
Units { )

FLDBLIK2.45W




LDC Report# 10414N4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: May 7, 2003

LDC Report Date: June 17, 2003

Matrix: Water

Parameters: Metals

Validation Level: EPA Level lll

Laboratory: Applied P & Ch Laboratory

Sample Delivery Group (SDG): 03-3102

Sample Identification

DUPE-6-2Q03
EB-11-5/7/03
MW-12-1
MW-12-2
MW-12-3
MW-12-4
MW-12-5

CAWPDOCS\GEG\JPL 0414N4.GE3 1




introduction
This data review covers 7 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Methods 200.7 and 200.9
for Metals. The metals analyzed were Arsenic, Calcium, Iron, Magnesium, Potassium,
and Sodium. '
This 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 methods 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 |ll,
Field duplicates are summarized in Section XIII.
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.
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\GEOWPL\ 041 4N4.GE3 2




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

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

Il. Calibration
An initial calibration was performed.

The frequency and analysis criteria of the initial calibration verification (ICV) and
continuing calibration verification (CCV) were met with the following exceptions:

Lab,
Date Reference/ID Analyte %R (Limits}) Assoclated Samples Flag AorpP
5/13/03 CCV (13:42) Arsenic 111.2 (90-110) | DUPE-6-2Q03 J (all detects) P
EB-11-5/7/03
MW-12-1
Mw-12-2
11l. 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 Assoclated Samples
PB (prep blank) Iron 6.5 ug/L All samples in SDG 03-3102
Magnesium 22.5 ug/L
Potassium 39.1 ug/l.
Sodium 400 ug/L
ICB/CCB Iron 70.0 ug/L All samples in SDG 03-3102
Magnesium 163.85 ug/L
Potassium 49.06 ug/L.
Sodium 568.97 ug/L

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:

CAWPDOCS\GEO\JPL\10414N4.GE3 3




Reported Modified Final

Sample Analyte Concentration Concentration
DUPE-6-2Q03 Iron 62.8 ug/L 62.8U ug/L
EB-11-5/7/03 Iron 16.4 ug/L 16.4U ug/L
Magnesium 25.9 ug/L 25.9U ug/L
Potassium 70.9 ug/L 70.9U ug/L
Sodium 931 ug/L 831U ug/L
Mw-12-2 Iron 204 ug/L 204U ug/L
MwW-12-3 Iron 64.2 ug/L 64.2U ug/L
MW-12-4 Iron 74.4 ug/l. 74.4U ug/L
MW-12-5 Iron 286 ug/L 286U ug/L

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.

VI. Duplicate Sample Analysis

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

were within QC limits.

VIl. 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.

VIl. Internal Standards (ICP-MS)

ICP-MS was not utilized in this SDG.

IX. Furnace Atomic Absorption QC

Raw data were not reviewed for this SDG.

C\WPDOCS\GEOWJPL\1 0414N4.GE3




X. ICP Serial Dilution

Although ICP serial dilution analysis was not required by the method, it was performed
by the laboratory. The analysis criteria were met with the following exceptions:

Dlluted Sample

Analyte

%D (Limlts)

Assoclated Samples

Flag

AorP

MW-11-3L

Potassium

10.4 (<10}

All samples in SDG ©3-3102

J (all detects)

Xl. Sample Result Verification

Raw data were not reviewed for this SDG.

Xll. Overall Assessment of Data

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

Xill. Field Duplicates

Samples DUPE-6-2Q03 and MW-12-3 were identified as field duplicates. No metals were

detected in any of the samples with the following exceptions:

Concentration (ug/L)
Analyte DUPE-6-2Q03 MW-12-3 RPD
Calcium 44800 45300 1
Iron 62.8 64.2 2
Magnesium 14400 14600 1
Patassijum 2790 2760 1
Sodium 23400 23600 1

XIV. Field Blanks

Sample EB-11-5/7/03 was identified as an equipment blank. No metal contaminants were

found in this blank with the following exceptions:

CAWPDOCS\GEOWPL\10414N4.GE3




Equlpment Blank 1D

Analyte

Concentration (ug/L)

EB-11-5/7/03

Iron
Magnesium
Potassium
Sodium

16.4
259
70.9
93

CAWPDOCS\GEO\JPL\1 C414N4.GE3




NASA JPL
Metals - Data Qualification Summary - SDG 03-3102

SDG Sample Analyte Flag AorP Reason
03-3102 DUPE-6-2Q03 Arsenic J (all detects) P Calibration verification
EB-11-5/7/03 (%R)
MW-12-1
MwW-12-2
03-3102 DUPE-6-2Q03 Potassium J {all detects) A ICP serial dilution (35D}
EB-11-5/7/03
MW-12-1
MwW-12-2
MW-12-3
MW-124
MW-12-5
NASA JPL
Metals - Laboratory Blank Data Qualification Summary - SDG 03-3102
Modified Final
8DG Sample Analyte Concentration AorP
03-3102 DUPE-6-2Q03 Iron 62.8U ug/L A
03-3102 EB-11-5/7/03 Iron 16.4U ug/L A
Magnesium 25.9U ug/L
Potassium 70.8U ug/L
Sodium 931U ug/L
03-3102 MW-12-2 Iron 2040 ug/L A
033102 MW-12-3 Iron 64.2U ug/L. A
033102 MW-12-4 Iron 74.4U ug/L A
03-3102 MW-12-5 Iron 285U ug/L A

C\WPDOCS\GEOWPL\10414N4.GES 7




Client Name: GEOFON, Inc.

Project ID: JPL

Sample ID: DUPE-6-2Q03

Sample Type: Field Sample

Applied P & Ch Laboratory
Metal Analysis Results

Project No: 04-4428.10
Service ID: isio2

Lab Sample ID: 03-3102-1
Sample Matrix Water

Collection Date: 05/07/2003
Collected by:

Received Date: 05/07/2003 -
Moisture %: -

Element Name CAS No Unit RL Result cC M Q Baich D-Date A-Date DF  Method
ARSENIC 7440-38-2 gL 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2  4g/L 200 44800 P 03M1442L  05/08/03 05/08/03 1 200.7
IRON 7439-89-6 g/l 50 62.8 [/[ P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-85-4 g/l 100 14400 P 03M1442L 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2790 j P 03M1442L.  05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 23400 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

06/05 /2003 15:06 (p10)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* . Duplicate analysis out of control

E - Serial dilution diflerence cut of control

CV - Cold Vapor

Rl 33102 File: FORM-1 P§§:38




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project 1D: JPL Service ID: 33102 Collected by:
Lab Sample ID: 03-3102-2 Received Date: 05/07/2003
Sample ID: EB-11-5/7/03 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
FElement Name CAS No  Unit RL Result cC M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 <200 U P 03M1442L  05/08/03 05/08/03 1 200.7
IRON 7439-89-6 Lg/L 50 1644 B P 03M1442L  05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 25.9 B P 03M1442L  05/08/03 05/08/03 1 200.7
POTASSIUM 7440-09-7 g/l 400 709(3 B P 03M1442L  05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5  ,g/L 2000 931 v B P 03M14421. 05/08/03 ©05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P -ICP A -FLAA F - GFAA CV - Cold Vapor

\rz VY\

APCL Data Highway to GEOFON, Inc.  06/05/2003 15:06 (p11) Nl 33102 File: FORM-1 P5§§39




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project ID: JPL Service ID: 33102 Collected by:

Lab Sample ID: 03-3102-3 Received Date: 05/07/2003
Sample ID: MW-12-1 Sample Matrix Water Moisture %: -

Sample Type: Field Sample

Element Name  CAS No Unit RL Result cC M Q Baich D-Date A-Date DF Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 60100 P 03M1442L  05/08/03 05/08/03 1 200.7
IRON 7439-89-6 g/l 50 8972 P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 u&/L 100 21600 P 03M1442L  0s5/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 3430 P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 4g/L 2000 24500 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL: (PQL, EQL or CRDL), but grealer than IDL.
Q Qualifier: N - Spike recovery out of control * - Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

\(glm

APCL Data Highway to GEOFON, Inc.  06/05/2003 15:06 (p12) Rb 33102 File: ForM-1 B340




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project ID: JPL Service ID: 33102 Collected by:
Lab Sample ID: 03-3102-4 Received Date: 05/07/2003
Sample ID: MW-12-2 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result ¢C M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2  ,g/L 5 <5 U F 03M1458E  05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 56400 P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 ,g/L 50 204 [/L P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 ,4g/L 100 17000 _ P 03M1442L. 05/08/03 05/08/03 1 200.7
POTASSIUM 7440-09-7  .g/L 400 2910 | P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 4g/L 2000 23700 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control
W - Post digestion spike for GFAA out of control

M Qualifier: P - ICP

APCL Data Highwey to GEQFON, Inc.

A - FLAA

F - GFAA CV - Cold Vapor

06/05/2003 15:06 (p13)

NY 33102 File:

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
"* _ Duplicate analysis out of control
E - Serial dilution difference out of control




Applied P & Ch Laboratery
Metal Analysis Results

- Client Name;: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project I1D: JPL ‘ Service ID: 33102 Collected by:
Lab Sample ID: 03-3102-5 Received Date: 05/07/2003
Sample ID: MW-12-3 Sample Matrix Water ' Moisture %: -
Sample Type: Field Sample
Element Name  CAS No Unit RL Result C M Q Batch D-Date A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 U F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 45300 P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 ,g/L S50 64.2 A P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 14600 P 03M1442L. 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2760 P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 ,g/L 2000 23600 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL. D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W . Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifier: P - ICP A - FLAA F - GFAA CV - Cold Vapor

e

APCL Data Highway to GEOFON, Inc. 06/05/2003 15:06 (pl4} N h 33102 File: FORM-1 ééq 2




Applied P & Ch Laboratory
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project ID: JPL Service ID: 33102 Collected by:
Lab Sample ID: 03-3102-6 Received Date: 05/07/2003
Sample ID: MW-12-4 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No Unit RL Result, cC M Q Batch D-Date A-Date DF  Method
ARSENIC 7440-38-2  4g/L 5 <5 u F 03M1458E 05/13/03 05/13/03 1 200.9
CALCIUM 7440-70-2 g/l 200 56900 P 03M1442L 05/08/03 05/08/03 1 200.7
IRON 7439-89-6 ,g/L 50 74.4 '/L P 03M1442L 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-954 ,g/L 100 13500 P 03M1442L o05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2120 _‘T P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 g/l 2000 23200 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date;

C Qualifier: U - Not Detected or less than IDL
Q Qualifier: N - Spike recovery out of control

W - Post digestion spike for GFAA out of control
A - FLAA F - GFAA

M Qualifier: P - ICP

APCL Data Highway to GEOFON, Inc.

06/05/2003 15:06 (p15)

A-Date: Analysis Date;

DF: Dilution Factor

B - Less than RL (PQL, EQL or CRDL), but greater than IDL.
* . Duplicate analysis out of control

E - Serial dilution difference out of control
CV - Cold Vapor

c,\‘gk(m

Rb 33102 File: FORM-1 15@:413




Applied P & Ch Laboratory.
Metal Analysis Results

Client Name: GEOFON, Inc. Project No: 04-4428.10 Collection Date: 05/07/2003
Project ID: IPL Service ID: 33102 Collected by:
Lab Sample ID: 03-3102-7 Received Date:  05/07/2003
Sample ID: MW-12-5 Sample Matrix Water Moisture %: -
Sample Type: Field Sample
Element Name CAS No  Unit  RL Result C M Q Batch D-Date  A-Date DF Method
ARSENIC 7440-38-2 g/l 5 <5 Uu F 03M1458E  05/13/03 05/13f/03 1 200.9
CALCIUM 7440-70-2 g/l 200 . 39500 P 03M1442L 05/08/03 05/08/03 1 200.7
TRON ‘ 7439-89-6 g/l 50 286 [/L P 03M14421. 05/08/03 05/08/03 1 200.7
MAGNESIUM  7439-95-4 ,g/L 100 11100 P 03M1442L 05/08/03 05/08/03 1 200.7
POTASSIUM  7440-09-7 ,g/L 400 2080 f P 03M1442L 05/08/03 05/08/03 1 200.7
SODIUM 7440-23-5 g/l 2000 35100 P 03M1442L 05/08/03 05/08/03 1 200.7

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: RL: PQL (EQL) or CRDL  D-Date: Digestion Date; A-Date: Analysis Date; DF: Dilution Factor

C Qualifier: U - Not Detected or less than IDL B - Less than RL (PQL, EQL or CRDL), bul greater than IDL.
Q Qualifier: N - Spike recovery out of control * _ Duplicate analysis out of control

W - Post digestion spike for GFAA out of control E - Serial dilution difference out of control
M Qualifer: P - ICP A - FLAA F - GFAA CV - Cold Vapor

i
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LDC #:__10414N4 VALIDATION COMPLETENESS WORKSHEET Date: b/ 17/
SDG #:__03-3102 Level lll Page:_[of |
Laboratory: Applied P & Ch Laboratory Reviewer._ jup-

2nd Reviewer: 4 =
METHOD: Metals (EPA Method 200.7 & 200.9)

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

Validation Area Comments
. Technical holding times A' Sampling dates: &~ /0 IO}
1. Calibration ;W‘% ’
.| Blanks g
V. | ICP Interference Check Sample {ICS) Analysis 'A—
V. | Matrix Spike Analysis A y I % /1‘05 b /f)w -A,g-\.\, LYg  ©3-3o81—
Vi. | Duplicate Sample Analysis A ’ ! r ’
VIl | Laboratory Control Samples (LCS) A L“,/ Leop
Vili._| Intemal Standard (ICP-MS) A/ bt £ead
IX. | Fumnace Atomic Absorption QC A’ Hﬁﬁ’ tn;‘-d-— M+_ !a,«._,,L Gt .A’ﬂ‘
X._| ICP Serial Dilution 4l ,
Xl. | Sample Result Verification N
Xll. I Overall Assessment of Data A/
XIll._| Field Duplicates S cl,s)
XIV. | Field Blanks s/ | Ehe2
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 Samp[es:

1| DUPE-6-2Q03 11 21 31
2 | EB-11-5/7/03 12 22 32
3 | mMw-12-1 13 23 33
4 | Mw-12.2 14 24 34
5 - | Mw-12:3 15 25 35
6 | Mw-124 16 26 36
7 |Mw-12.5 17 27 37
8 v 18 28 38
9 19 29 39
10 20 30 40

Notes:

10414N4W.wpd




LDC #:_(e4ly K VALIDATION FINDINGS WORKSHEET  pager_| of ]
SDG #:_©° 0% Sample Specitic Element Reference . Reviewer:___[1lo

2nd reviewer:_?é_é

e ———r e
—

I——Lsa'" ow| Mare| . TergetAmayteust@Ab. .
=1 A&~ | A1, Sb. &) Ba, Be, Cd, €3} Cr, Co, cu, el Pb, ) Mn, H, Ni{K) Se, Ag, §B) I, V, Zn, Mo, B, S, CN, . ___

Al, Sh, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K Se.-'Ag; N.'a‘, TV, Zn, Mo, B, S,CN,____

All circled elements are applicable to each sample.

" Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg; Ni, K, Se, Ag, Na, T}, V, Zn, Mg, B, Si, CN', ___

" A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN", __ __

" Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, SI,CN,, ______

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, SLCN,

IL Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni; K, Se, Ag, Na, T1, V, Zn, Mo, B, Si,CN, __ _ _
A, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, 8i, CN', _ ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si,CN', _

[ Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, §i, CN, __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg,-Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8I, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T], V, Zn, Mo, B, Si, CN,, _

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, 8, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Ne, T|, V, Zn, Mo, B, 8i, ON', _ __

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, S, CN', __ ____

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag. Na, TV, Zn, Mo, B, SI,LCN, ___

Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V,Zn, Mo, B, Si,CN", ___

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Si, CN', _ _"

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ _"

‘ " Al Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN, ___ __ |
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, 8i, CN, __ _

Al, Sb, As, Ba. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ___

Al, Sb, As, Ba, Be, Cd, Cs, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', __ ___“

Analysls Method ) |

ICP || At sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Si, CN', __ ___
ICP Trace Al, Sb, As, Ba, Be, Cd,@ Cr, Co, Cu, Pb, @ Mn, Hg, Ni.®Se. Ag,|Ng/Tl, V, Zn, Mg, B, Si, CN', ___ ___
“EF'-MS Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Si, CN', _ ___
"GFAA Al, Sb@sa. Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni. K, Se, Ag, Na, TI V, Zn, Mo, B, Si, CN.,

Comments:____Mercury by CVAA if performed

El FMENTS 4
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LDC #:__| "‘HW']L

SDG #:

b330l

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

YI N NA
Y/ N NA

Field Duplic_ates

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

VALIDATION FINDINGS WORKSHEET

Page: | ot ’
Reviewer;___MU
2nd reviewer:;

Analyle

Concentration { “;gflf’ )

l

—

RPD (Limits)

Difference (Limits)

Qualfications

Aluminum

Antimony

Arsenic

Barium

Beryllium

|| Cadmium

“ Calcium

44500

I530 0

Chromium
Cobalt

|r Copper

[ or

52.8

bY >

lTead

Magnesium

f4400

[4boO

Mangeanese

Mercury

Nickel

Potassiumn

>740

2760

“ Selenium

) “ Silver

rSodil.lm

>3for

Thallium

Vanadiutm

Zinc

Cyanide

Boron

Molybdenum

Stontium

Silicon

Notes:

FLDUP.4S2




LDC #: !"EH‘;EE{‘ VALIDATION FINDINGS WORKSHEET Page:_ | oi_J_
SDG #:_ 8}-3 o>~ Field Blanks Reviewer: MB-

2nd reviewer:__ a/_’

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

N_N/A Waere field blanks identified in this SDG?
N _N/A Were target analytes detected in the field blanks?

Sample: -~ Field Blank / Trip Blank / Rinsate / @r B (circle one)
Concentratlon
Analyte Units ("4 /)
Fe Lb.of
Hﬂ( v_ﬁ‘jl
Kk fo.9
Mo ' 92)
Sample: Field Blank / Trip Blank / Rinsate / Other {circle one)

Concentration
Analyte Units ( )

FLDBLK2.45W




