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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010003 

Sample ID 
I D~~t-0404-T14/"3 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Dust 

Lab System ID: 257326 

Client: Division 20 

Date Received: 12/29/04 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

Page 1 of 5 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE ' 

010004 
Sample ID 

1 SRM - 278 I 
Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Solid 

Lab System ID: S R M  278 - Obsidian Rock 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.21 1 

SRR: 27044 

Task Order: 0501 19-1 

NA- Not Applicable. 

xx - True Values are reference values only - not certified values. 

Page 2 of 5 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010005 

Sample ID 
I SRM - 688 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: SRM 688 - Basalt Rock 

Client: Division 20 

DateRedved: NA 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

NA- Not Applicable. 

xx - True Values are reference values only - not certified values. 

Page 3 of 5 
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SOUTHWEST RESEARCH INSTITUTE 

~ 

LABORATORY CONTROL SAMPLE oI0006 

Sample Result ' True Value I 
Analysis ( m a )  (ma) Recovery 
Antimony 1.05 1 .oo 4 105 .O% 

Sample ID 
I LCSW - B10W4 I 

' 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Solid 

Lab System ID: LCSW 

Arsenic 4.19 4.00 104.8% 
Beryllium 0.108 0.100 108.0% 
Cadmium 0.103 0.100 103.0% 
Cobalt 1.00 1.00 100.0% 

Client: Division 20 

, 

" 

Date Received: NA 

Project No.: 06OO2.01.211 

SRR: 27044 

Task Order: 0'50 1 1 9- 1 

I -.. - - - - . - . - ~ .. 

7 Lead 1.04 1 .oo 104.0% 
Nickel 1.02 1 .oo 102.0% 
Selenium 4.44 4.00 111.0% a .. - - - - . - . - 

Silver I 0.104 1 0.100 I 104.0% 
1 Thallium I 4.20 1 4.00 I 105 .O% 

NA- Not Applicable. 

Page 4 of 5 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis ( m a g )  (mg/Kg) 

BLANK SUMMARY 

: 

010007 

Antimony <7.50 7.50 
Arsenic C2.50 2.50 

Sample ID 
I PBW - BlOWl / B10W4 / B10W6 I 

Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Solid 

Lab System ID: PBW 

4 0 0  100 
<2.50 2.50 
<7.50 7.50 
e2200 2200 
4 . 5 0  2.50 
<loo0 1000 
4 0 0  100 
<2.50 2.50 

Client: Division 20 

Palladium 
Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Strontium 
Sulfur 

Date Received: NA 

c7.50 7.50 
<400 400 
a 0 0 0  2000 
<2.50 2.50 
~ 4 0 0  400 
C2.50 2.50 
<4000 4000 
4 0 0  100 
<600 600 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

I I SampleResult 1 Reporting Limit I 

I <5 .OO I 5 .OO I 

NA- Not Applicable. 
Page 5 of 5 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

c bismuth C0.375 0.375 
Boron 10.7 0.500 
Cadmium <O. 125 0.125 

010008 

Calcium 
Chromium 
Cobalt 
Copper 

Sample ID 
Dust-T14+T13 Soluble 1 1 

2160 1.25 
<0.125 0.125 
<O. 125 0.125 
2.35 0.125 

\ 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Filter 

Lab System ID: 237327 

' 

I 

Client: Division 20 

Silver <0.125 0.125 
Sodium 597 5 .OO 
Strontium 15.7 0.125 

1370 0.500 Sulfur 
Thallium <0.250 0.250 
Thorium i <0.375 0.375 

Date Received: 12/29/04 

I 

Project No.: 06002.01.2 1 1 

? Titanium c0.125 0.125 
Tungsten c0.250 0.250 
Uranium <2.50 2.50 
Vanadium 0.182 0.125 
Yttrium <O. 125 0.125 

SRR: 27044 

Task Order: 0501 19-1 

I 1 SampleResult 1 ReportingLimit 1 

This report I 

Aluminum 4 .25  
Antimon c0.250 0.250 
Arsenic 0.465 0.125 
Barium 0.125 

Analysis ug/sample) 
Aluminum 4 .25  1.25 
Antimony c0.250 0.250 
Arsenic 0.465 0.125 
IBarium I 1.14 I 0.125 I 
IBeryllium I <O. 125 I 0.125 I 

Iron 4 .25  1.25 
Lanthanum x0.125 0.125 

I Tin 1 4 .oo I 1 .oo I 

]Zinc 1 c0.125 I 0.125 I 
{Zirconium 1 a .125  1 0.125 I 

Page 1 of 4 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET ~10009 

:Capper 
,Iron 

Sample ID 
I Whatman Paper Blk. 1 

0.149 0.125 
4.25 1.25 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Filter 

Lab System ID: 257328 

. 
' 

Client: Division 20 

Manganese <O. 125 0.125 
Molybdenum c0.125 0.125 
Nickel <O. 125 0.125 

Date Received: 12/29/04 

I 

. 
I 
. 

Project No.: 06002.0 1.2 1 1 

Uranium c2.50 2.50 
Vanadium x0.125 0.125 
Yttrium <O. 125 0.125 
Zinc , ' <O. 125 0.125 
Zirconium <O. 125 0.125 

SRR: 27044 

Task Order: OS0 1 19- 1 

I I SampleResult 1 Reporting Limit 1 

~~~ 

<O. 125 0.125 
1.56 1.25 

x0.125 A 0.125 
]Cobalt I K0.125 1 0.125 I 

<0.125 0.125 
<0.250 0.250 
c0.125 0.125 
4.25 

Page 2 of 4 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 

Analysis 
Aluminum 
Antimonv 

010010 

(uglsample) (uglsample) Recovery 
93.9 100 93.9% 
24.2 25 .O 96.8% 

Sample ID 
I LCSW - B10W2 I 

- _ _  - _ _  - - - _ _  

Arsenic 
Barium 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Filter 

Lab System ID: NA 

~ .~ 

I 99.0 100 99.0% 
95.9 100 95.9% 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.21 1 

SRR: 27044 

Task Order: 0501 19-1 

'Beryllium 2.38 
Bismuth NA 

' Boron NA 

I I SampleResult 1 True Value I i 

2.50 95.2% 
NA NA 
NA NA 

8 

Calcium 482 500 96.4% 
Chromium 9.79 10.0 97.9% 
Cobalt 23.9 25 .O 95.6% 
Copper 12.2 12.5 97.6% 

,Iron 50.1 50.0 100.2% 

~ 

Lithium 
Magnesium 
Manganese 

ICadmium I 2.42 I 2.50 I 96.8% I 

NA NA NA 
476 500 95 2 %  
24.2 25 .O 96.8% 

a Molybdenum 
Nickel 

Lanthanum NA NA NA 
Lead 24.5 25.0 98.0% 

L 

NA NA NA 
24.2 25 .O 96.8% 

'Palladium 
Phosphorus 

' Potassium 
Selenium 
Silicon 
Silver 

NA NA NA 
NA NA NA 

83.8% 419 500 
107 100 107.0% 
NA NA NA 
2.39 2.50 95.6% 1 

. 

. 

84.0% Sodium 420 500 
Strontium NA NA NA 
Sulfur NA NA NA 
Thallium 99.0 100 99.0% 

]Thorium I NA 1 NA I NA I 
; ' 

' 

Tin NA NA NA 
Titanium NA NA NA 
Tungsten NA NA NA 
Uranium NA NA NA 
Vanadium 23.9 25.0 95.6% 

b 

Yttrium 
Zinc 
lzirconium I NA 1 NA I NA I .  
NA- Not Applicable. 

Page 3 of 4 
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NA NA NA 
24.8 ,25.0 99.2% 



SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Filter 

Lab System ID: NA 

010011 
Sample ID 

I PBW - B10W5 1 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.21 1 

SRR: 27044 

Task Order: 050 1 19- 1 

NA- Not Applicable. Page 4 of 4 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

~ 

SAMPLE ANALYSIS DATA SHEET 010012 

Sample Reporting 
Analysis Result ( m a g )  . Limit ( m a g )  

Sample ID 
I Dust-0404-T 14R3 I 

- 

. 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Dust 

Lab System ID: 257326 

Bromide c9.56 9.56 
Chloride 4 7 . 8  47.8 

Client: Division 20 

Date Received: 12/29/04 

Project No.: 06002.01.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

. 
Fluoride 17.9 9.56 
Nitrate-N 20.6 9.56 

' 

, 

Nitrite-N <9.56 9.56 
Phosphate-P 413 9.56 
Sulfate 94.8 9.56 

Page 1 of 9 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010013 

Sample ID 
i LCSW I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Dust 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.21 1 

SRR: 27044 

Task Order: 0501 19-1 

NA- Not Applicable. 

Page 2 of 9 
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SOUTHWEST RESEARCH INSTITUTE 

, 

BLANK SUMMARY 

Analysis Result ( m a g )  Limit (mg/Kg) 
Bromide c9.56 9.56 
Chloride 4 7 . 8  47.8 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Dust 

Lab System ID: NA 

Fluoride 
Nitrate-N 

010014 

c9.56 9.56 
c9.56 9.56 

Sample ID 
T PBW I 

Nitrite-N 
Phosphate-P 
Sulfate 

Client: Division 20 

c9.56 9.56 
<9.56 9.56 
c9.56 9.56 

Date Received: NA 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 050 1 19- 1 

I I Sample I Reporting I 

NA- Not Applicable. 

Page 3 of 9 
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SOUTH WEST RESEARCH INSTITUTE 

Analysis 

SAMPLE ANALYSIS DATA SHEET 010015 

(ughample) . (uglsample) 

Sample ID 
Dust-T 14+T13 Soluble I I 

Bromide 3.33 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Filter 

Lab System ID: 257327 

2.5 

Client: Division 20 

. 

Date Received: 12/29/04 

Fluoride 12.8 2.5 
Nitrate-N 464 25 

Project No.: 06002.0 1.2 1 1 

1 I 

Nitrite-N 2.78 

SRR: 27044 

-- 
2.5 

Task Order: 0501 19-1 

2 Phosphate-P 36.9 2.5 

I 1 SampleResult I ReportingLimit I 

I - .- - 

IChloride I 3 13 1 2.5 I 

I Sulfate I 3780 I 25 I 

Page 4 of 9 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Filter 

Lab System ID: 257327 

010016 
Sample ID 

I Dust-T 14+T 1 3 Soluble I 
Client: Division 20 

Date Received: 12/29/04 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 050 1 19- 1 

Page 5 of 9 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 

Chloride 
Fluoride 
Nitrate-N 
N itrite-N 
Phosphate-P 
Sulfate 

Bromide 

MATRIX SPIKE SUMMARY 

Sample Result Spike Result SpikeAdded 
(uglsample) (ug/sample) (ughample) Recovery 

3.33 103 100 99.7% 
3 13 358 50.0 90.0% 
12.8 33.5 25.0 82.8% 
464 678 226 94.7% 
2.78 27.4 25.0 98.5% 
36.9 82.3 47.8 95.0% 
3780 4720 1000 94.0% 

010017 

Sample ID 
I Dust-T 14+T 1 3 Soluble I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Filter 

Lab System ID: 257327 

Client: Division 20 

Date Received: 12/29/04 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

Page 6 of 9 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

010018 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Filter 

Lab System ID: 257328 

I I SampleResult I ReportingLimit 1 

Sample ID 
Whatman Paper Blk. 1 I 

Client: Division 20 

Date Received: 12/29/04 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 050 1 19- 1 

Page 7 of 9 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 

LABORATORY CONTROL SAMPLE 01 00 1 g 

(ug/sample) (ughample) Recovery 
40 1 400 100% 
195 200 97.5% 
95.7 100 95.7% 
86.3 90.4 95.5% 
98.1 100 98.1% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Phosphate-P 
Sulfate 

Matrix: Filter 

Lab System ID: NA 

186 191 97.4% 
396 400 99.0% 

Sample ID 
LCSW I 1 

Client: Division 20 

Date Received: NA 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 0501 19-1 

I I Sample Result I Truevalue 1 1 

NA- Not Applicable. 

Page 8 of 9 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

BLANK SUMMARY 

(uglsample) (ug/sample) 
e . 5  2.5 

010020 

Sample ID 

~- 

Chloride e . 5  
Fluoride 4 . 5  
Nitrate-N e . 5  

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Filter 

Lab System ID: NA 

2.5 
2.5 
2.5 

I PBW I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.0 1.2 1 1 

SRR: 27044 

Task Order: 050 1 19- 1 

' 

I I SampleResult 1 ReportingLimit I 

Nitrite-N e . 5  2.5 
Phosphate-P e.5 2.5 
Sulfate e . 5  2.5 

NA- Not Applicable. 

Page 9 of 9 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27044 
SDG: 257326 
CASE: CNWRA 
VTSR: January 06,2005 
PROJECT#: 06002.01.211 

TASK ORDER: 050119-1 010021 

Task Orders/0l=QPP=Ol5 



Southwest Research Institute 

 system^^ 1 ~ y p e  lcontl Matrix 

SDG: 257326 
VTSR: 12/29/04 
CASE: CNWRA 

Customer ID CED 

Laboratory Task Order 
TO #: 0501 19-1 Revision: 0 

257326 
257326 

SRR##'s: 27044 
Client@): Div. 20 

DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 
DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 

combine 1 Dust 
combine 2 Dust 

Project(s): 0600 QJ2Q 0 2 * 

SystemID 
257326 
257326 

Manageris): RANGER, JACKIE 
To PM: 01/28/05 
To QA: 02/03/05 
To Client: 02/03/05 

CED Method Date 
combine 1 Dust DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 
combine 2 Dust DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 

Type Cont Matrix Customer ID 

I 1 

SystemID 
257326 
257326 

DIVISION 20 - CNWRA. 2-WEEK TAT, subject to change. 
Point of Contact is Lietai Yang, lietai.yang@swri.org, ext. 2483, fax 6081. 
THREE overall samples for various testing: ICP for all three, whole rock digestion for the 

SEE GROUP LEADER BEFORE STARTING. 
Work is 10 CFR 50 Appendix B, 10 CFR Part 21. CONTACT Charlie Butcher (ext. 5928, pager 

271-5172) BEFORE STARTING ANY WORK ON THIS TASK ORDER. If Charlie Butcher is not available, 
contact Rod Weber (ext. 3161) or Jo Ann Boyd (ext. 2169). 

combined dust samples; IC for all three. 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS 

Type Cont Matrix Customer ID CED Method Date 
combine 1 Dust D~St-0404-T14/T3 04 Apr 04 01 Oct 04 
combine 2 Dust D~St-0404-T14/T3 04 Apr 04 01 Oct 04 

I Documents Related to this task order: 15124[COC 270441 I 

SystemID 
257326 
257326 
257327 
257328 

Test: DIG-ROCK 
Section: METALPREP Cnt: 1 

Type Cont Matrix Customer ID CED Method Date 

combine 2 Dust DUSt-0404-T14/T3 04 Apr 04 02 May 04 
Dust-T14+T13 Soluble 04 Apr 04 02 May 04 

combine 1 Dust Dust - 04 04 -T14 /T3 04 Apr 04 02 May 04 

1 Filter 
1 Filter Whatman Paper Blk. 

SystemID 
257326 
257326 
257327 

Type Cont Matrix Customer ID CEO Method Date 
D~St-0404-T14/T3 04 Apr 04 01 Oct 04 combine 1 Dust 

combine 2 Dust DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 
Dust-T14+T13 Soluble 04 Apr 04 01 Oct 04 1 Filter 

Test: DIG-TEFLON Holdina: 180 davs from CED 

I257328 

~ ~- - _  - - - - - - - - - 
Section: METALPREP I Digestion Method Teflon Beaker Total Metals - SEE GROUP LEADER BEFORE STARTING 1 Cnt: I 

I 1 ]Filter bhatman Paper Blk. 

Test: FUS-80/20 
Section: METALPREP Cnt: 1 

Test: IC-SWRI Holdina: 28 davn from CFD . . -. -. . . . - - - - - . . - . . . - - - . - - . . . - - . . . . . 

Section: WETCHEM [ Ion Chromatography by SwlU Method 1 Cnt: 3 

Test: ICP-SWRI 
Section: METALS Cnt: 3 

Page 1 of 2 ver 5/1/2005 
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Southwest Research Institute 

257327 
257328 

SDG: 257326 
VTSR: 12/29/04 
CASE: CNWRA 

1 Filter Dust-T14+T13 Soluble 04 Apr 04 01 Oct 04 
1 Filter Whatman Paper Blk. 

Laboratory Task Order 
TO #: 0501 19-1 Revision: 0 

257326 
257326 

SRR#'s: 27044 
Client@): Div. 20 

combine 1 Dust D~St-0404-T14/T3 04 Apr 04 01 Oct 04 
combine 2 Dust DUSt-0404-T14/T3 04 Apr 04 01 Oct 04 

Project@): 06002.01.21 1 
Manager@): RANGER, JACKIE 
To PM: 01/28/05 
To QA: 02/03/05 

To Client: 02/03/05 010023 

Test: LEACH-DIWATER 
Section: METALPREP Cnt: 2 

Test: LOI-METALS 
Section: METALPREP Cnt: 1 

Page 2 of 2 ver 511 12005 
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010025 
I ANALYSES 
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Sw RI AUTHORIZATION SIGNATORIES 

This is to certify that this Quality Project Plan of Southwest Research Institute (SwRI) has been reviewed and 
approved by the following personnel: 

I 

(210) 522-2169 DATE 
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Quality Assurance Engineer 
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Division 01 Quality Project Plan 
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PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

1 .O INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Quality Plan (PQPNuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of 01-QAP-004, Quality Assurance Plan for Analytical and 
€nvironmental Services andlor nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Envirbnmental Chemistry. If, as a result of complexity, duration, or 
other factors, it is determined that a unique, project-specific quality plan is required, the project 
QAE shall notify the Project Manager and a project-specific quality plan shall be generated n 
accordance with SOP-014.2.1, Preparation and Revision of Documented Procedures. 

2.0 SCOPE 

This Quality Project Plan shall be applied to the chemical analyses performed for commercial 
nuclear power plants by the Department of Analytical and Environmental Chemistry within the 
Chemistry and Chemical Engineering Division. Although the majority of the work performed for 
nuclear facilities resides within the Department of Analytical and Environmental Chemistry, other 
departments within the division may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

3.0 REFERENCES 

3.1 SwRI Quality System Manual - 2000 

3.2 10 CFR 50, Appendix 6, ASME NQA-1 

3.3 SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services 

3.4 01 -QAP-004, Quality Assurance Plan for Analytical and Environmental Services 

4.0 APPLICABLE SECTIONS OF SWRI PROGRAM QUALITY PLAN (PQP-NUCLEAR) 

4.1 Indoctrination and Training 

4.1 .I Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. Institute Quality Systems (IQS) 
personnel shall perform this training and documentation shall be evident in the 
personnel training files maintained in Division Quality Assurance. 

4.1.2 Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 
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4.2 

4.3 

4.4 

4.5 

4.6 

Qualification of Personnel 

4.2.1 Testing personnel shall be designated as qualified to perform applicable project 
activities as specified in SOP-01-6.2.1, Qualification and Training. 

4.2.2 During the performance of each testing process, testing personnel shall have 
access to the necessary documented procedures, Le., QPP, QAP, Work Order, 
Division Quality System Standard Operating Procedures (SOPS), and applicable 
test/analytical procedures (TAPS) available for ready reference. 

4.2.3 Any person who has not performed testing activities associated with any particular 
method being used for nuclear utilities projects for a period of one year shall be 
reevaluated prior to the conduct of the test. 

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities 
shall have documented evidence of qualifications maintained by Institute Quality 
S ys tems . 5 

Design Control 

Not applicable to activities conducted within the Department of Analytical and 
Environmental Chemistry. 

Right of Access 

4.4.1 Procurement documents shall provide for access to the suppliers' facilities and 
records for surveillance, inspection, or audit by SwRl and clients. 

4.4.2 Where appropriate, quality clause Q32 shall be noted on the procurement 
documents to indicate that right of access for inspection and surveillance of 
activities associated with the order shall be afforded to SwRl and clients. 

Control .of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-014.2.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revision 
of documents controlled by the Chemistry and Chemical Engineering Division. 

4.5.2 Documents may be controlled as Plans or Work Instructions and shall be 
accessible through the Division lntranet link, Contract Requirements as PDF files. 

4.5.3 Nationally recognized test methods shall be of the most current issue or as 
specified in the purchase order. Work orders shall identify the applicable test 
methods to be used on the nuclear project. 

Acceptance of Services Only 

Not applicable to activities conducted within the Department of Analytical and 
Environmental Chemistry. 

Southwest Research Institute Proprietary 
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4.7 Commercial Grade Items 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

4.7.5 

4.7.6 

Where an item is to be incorporated into a test or deliverable to a client, and that 
item is not subject to design or specification requirements that are unique to 
nuclear facilities, used in applications other then nuclear facilities, and procured 
from the supplier on the specifications set forth in the manufacturers’ published 
product and description, the item shall be considered “commercial grade”. 

Chemical reagents and standards used for testing purposes shall be ordered to 
specific chemical grades and certificates of analysis shall be required with each 
lot. 

Controls for procurement planning, supplier selection, supplier performance 
evaluation, and acceptance of procured items and services other than chemical 
reagents and standards shall be as identified in SOP-01-7.4.1, Purchasing, and 
any referenced document within that procedure. 

Receipt inspection of chemical reagents, standards, and test items for use on 
nuclear safety-related projects shall be performed by department personnel and 
documented on the SwRl Receipt Traveler or FRM-109, Item Receipt Report, as 
specified in SOP-01-8.2.4, Monitoring and Measurement. Any discrepancy such 
as a damaged container or container label shall be documented on the form and 
the client shall be contacted for disposition. 

* 

Prior or acceptance of a commercial grade item, the receipt inspection shall 
determine the following: 

(a) Damage was not sustained during shipment; 

(b) The item has satisfied the specified acceptance criteria; and 

(c) Specified documentation, as applicable to the item, was received and is 
acceptable. 

Receipt inspection of chemical reagents and standards shall also consist of 
verification of chemical type, grade, container integrity, certificate of analysis, and 
shelf life, where applicable. Upon acceptance of chemical reagents and standards, 
the containers shall be labeled with the following: 

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life. when amticable. 
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4.7.7 Expired shelf life items shall not be used for testing purposes. 

4.7.8 Lot codes of chemical reagents and standards used during equipment 
standardization and testing shall be recorded on the individual testing data sheets 
to provide traceability. 

4.7.9 Samples supplied to SwRl for testing shall be received by the Sample Custodian 
and logged into the laboratory logbook. Sample documentation and sample 
custody shall be maintained in accordance with TAP-01-0407-001, Sample Receipt 
Inspection, and TAP-01 -0407-035, Organic and Inorganic Sample Security. 

4.7.10 Samples supplied to SwRl for testing shall be labeled with the following: 

(a) Sample control number; 

(b) Purchase order number; 
3 

(c) Purchase order line item number, as applicable; 

(d) Work order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

4.7.11 In the event that samples are damaged upon receipt, a Sample Discrepancy 
Record shall be generated from the Division Intranet. 

4.7.12 The testing work order shall list the project number, tests required, test methods 
required, and shall be labeled Nuclear Quality. 

4.7.13 Identification and traceability shall be maintained in accordance with SOP-01-7.5.1, 
Item Identification and Traceability. 

4.8 Inspection 

4.8.1 Inspection for acceptance shall be performed by qualified persons other than those 
who conduct or directly supervise the work being inspected. 

4.8.2 Institute Quality System (IQS) personnel shall perform surveillance activities as 
required to ensure compliance with the contract and this Quality Project Plan. 
Specific areas in which IQS may perform surveillance activities include, but are not 
limited to, the following: 

(a) Receiving inspection and labeling of chemical reagents, standards, and testing 
samples; 

(b) Testing processes; 

(c) Calibration and major equipment; b 

(d) Sample and record retention; and 
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4.9 

4.10 

4.1 1 

(e) Test records. 

Inspection and Testing 

4.9.1 Required tests for acceptance shall be conducted under appropriate environmental 
conditions using the tools and equipment necessary to conduct the test in a 
manner to fulfill test requirements and acceptance criteria. 

4.9.2 Tests shall be conducted, controlled, and verified in accordance with SOP-01-8.2.4, 
Monitoring and Measurement. 

4.9.3 Controls for measuring and test equipment shall be as specified in SOP-01-7.6.1, 
Control of Measuring and Test Equipment. 

4.9.4 Controls for identification, segregation, reporting, and resolution of nonconforming 
items and conditions shall be as specified in SOP-OI-8.3.1, Nonconformance 
Reporting. 

. 
Handling, Storage, Packaging, Preservation, and Delivery 

4. I O .  1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

4.10.2 Samples specified on the purchase order to be returned to the client shall be 
prepared and packaged as specified on the purchase order. Each package shall 
be marked legibly and indelibly with the purchase ordedrelease number and line 
item number(s) relevant to the package. 

Quality Assurance Records 

4.1 1 .I 

4.1 1.2 

4.1 1.3 

4.1 1.4 

Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this 
evidence include TAP-01-0407-014, Inventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

Records shall be traceable to associated items and activities and shall accurately 
reflect the work accomplished or information required. 

Documents shall be considered valid records only if stamped, initialed or signed 
and dated by authorized personnel or otherwise authenticated. 

Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
evidence that an activity was performed in accordance with the applicable 
requirements, but need not be retained for the life of the item. Based on the use of 
the final data, the client shall be responsible for determining and implementing 
permanent storage requirements. 
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4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be 
maintained in the Division Quality Assurance Archives in Building 201. Storage 
requirements shall be as stated in SOP-01-4.2.4, Storage and Maintenance of 
Quality Records, to ensure protection against the risk of damage or destruction. 

4.12 I O  CFR, Part 21 

4.1 2.1 SwRl procurement documents shall include requirements for reporting and 
approving disposition of supplier nonconformances and, when required, compliance 
to 10 CFR, Part 21. 

4.12.2 The Manager of Institute Quality Assurance or Director of Institute Quality Systems 
shall determine if a nonconforming condition is reportable under IO CFR, Part 21, 
and initiate reporting and condition in accordance with the SwRl Operating Policies 
and Procedures (OPP). Safety hazards or defects that could create a substantial 
safety hazard shall'be reported. Substantial safety hazard means a loss of safety 
function to the extent that there is a major reduction in the degree of protection 
provided to public health and safety. 

4.13 Certified Test Report 

The Project Manager and Institute Quality Assurance Manager as complying with all 
contractual requirements shall certify test reports. The certified test report shall reference 
the purchase orderhelease number, the test methods performed, and the purchase 
orderhelease line item number. 

4.14 Valid Documents List 

The Department of Analytical and Environmental Chemistry work order shall specify all 
applicable documents and appropriate document revision level for each document. The 
work order shall then serve as the Valid Documents List (VDL) for each individual project. 

5.0 HISTORY OF REVISIONS 

Revision 4 
Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-075 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 
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SAMPLE LOG-IN SHEET 010035 
Lab Name 

Received By (Print Name) 
Southwest Research - -  Institute -~ 

Page 1 of 1 
Log-in Date 
01/06/2005 

DINO ROMAN - - - -  ~ 

_ _ _ _ _ ~  

- 

Sample Delivery Group No 

1-- - 

Received By (Signature) 

Case Number 

_ _ _ _ _ ~  ~ -~ CNWRA 
- 

Remarks 06002.01.211 Corresponding Remarks 
Condition of Sample I Shipment, etc 7 -  

EPA Sample # 

257326 ,Intact 1 .  Custody Seal(s) 

p ; ; i + T i F  p n e  I 

1 Intact 

Whatman Paper /%ne /2 57 32 8 Intact 
_ _  - 

I 

2. Custody Seal Nos. 

Chain-of Custody Records -Absent * 

Present 

Airbill/Sticker 
-Absent * 

Traffic Reports 
or Packing Lists 
Airbill 

HAND DELIVERED 6. Airbill No. 

Present- 7. Sample Tags 

Liste(T2 listed Chain of 
Sample Tag Numbers 

Custody 

e r o k e n * /  
22. oc 

@No* 

Sample Condition 8 

9 

10 

Cooler Temperature 

Does Information 
on custody 
records, traffic 
reports, and 
sample tags 
agree? 

Date Received at Lab 0 1 / 0 6 / 2 0 0 5  

17: 34: 00 

1 1 .  

12. Time Received 

- - t  I 
Sample Transfer I , 

t- 

Fraction - 
Area # 

- 

- 3 L L  
BY 

- -  
DINO ROMAN 

~- 

On 

--- 
01/06/2005 

* Contact SMO and attach record of resolution 

FORM DC-1 OLM04.2 
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257309 

25731 0 

25731 1 

25731 2 

25731 3 

25731 4 

25731 5 

25731 6 

25731 7 

25731 8 

Sample Login Book 
Jan 06,2005 

(24-A)Cucumbers PRODUCE 

( MT-A)Tang elos , Mi neola PRODUCE 

(29-A)Grapes, Red (Chi lean) PRODUCE 

(GC-A)Cabbage, Green PRODUCE 

(AGI-A)yellow onions PRODUCE 

(29-B)Grapeq Red (Chi lean) PRODUCE 

(ALK-A)Roma Tomatoes PRODUCE 

(24-B)Cucu mbers PRODUCE 

(ASG-A)Romanito Tomatoes PRODUCE 

(MN-A)Mangos, Pacific0 PRODUCE 

SwRl Login Area 
Division 1 

system ID I Customer Sample ID 

Sample Receipt: 27042 Project: 031 62.24.1 OX Client: HEB 

Matrix 

VTSR Date: Jan 06,2005 VTSR Time: 08:25:00 Manager: SCHATTENBERG, HERB 

257320 

25732 1 

257322 

257323 

257324 

257325 

BV-ES31 E-S-W-11 Wipe 

BV-ES31 E-S-W-12 Wipe 

BV-ES31 E-S-W-13 Wipe 

BV-ES31 E-S-W-14 Wipe 

BV-ES31 E-S-W-15 Wipe 

BV-ES31 E-S-W-16 Wipe 

257327 

257328 

Sample Receipt: 27043 Project: 10374.01 .OOX Client: BATTELLE PNNL 
VTSR Date: Jan 06,2005 VTSR Time: 09:OO:OO Manager: DAMMANN, MIKE 

Dust-T14+T13 Soluble Filter 

Whatman Paper Blk. Filter 

Sample Receipt: 27044 
VTSR Date: Jan 06,2005 

Project: 06002.01.21 1 
VTSR Time: 17:34:00 

Client: Div. 20 
Manager: RANGER, JACKIE 

1 2 5 7 3 2 6  I Dust-0404-TI4lT3 I Dust I 

Number of samples for today: 19 Number of Containers for today: 20 

Page Number: 5309 (section 1 of 1) Version (5/1/2005) Printed: May 6 2005 8:20AM 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27044 
SDG: 257326 
CASE: CNWRA 
VTSR: January 06,2005 
PROJECT#: 06002.01.21 1 

TASK ORDER: 050119-1 

RAW DATA 
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Sm-Bl OW5 278 Zr3496 276 mglkg 48.9 93.5% 295 fusion 0.005 275.75758 276 10 48.8759 0.02821 
sm-Bl  OW6 688 A13082 93400 mglkg 469 101.7% 91876 fusion 0.05 93449.343 93400 10 469.043 9.9617 
Sm-Bl OW6 688 Ba4934 194 mglkg 46.9 96.9% 200 fusion 0.005 193.80863 1 94 10 46.9043 0.02066 
Sm-Bl OW6 688 Ca3179 86100 mglkg 469 99.0% 86978 fusion 0.05 86094.371 86100 10 469.043 9.17766 
Sm-Bl OW8 688 Co2286 33.5 mglkg 1.19 49 teflon 0.005 33.514734 33.5 1 1.18821 0.14103 68.4% 
sm-Bl  OW6 688 Cr2677 358 mglkg 46.9 107.7% 332 fusion 0.005 357.5985 358 10 46.9043 0.03812 
sm-Bl  OW6 688 Cu3247 91.8 mglkg 46.9 95.7% 96 fusion 0.005 91.838649 91.8 10 46.9043 0.00979 

72393 fusion 0.05 72420.732 72400 10 469.043 7.72005 
Sm-Bl OW6 688 K 7664 1640 mglkg 938 105.7% 1552 fusion 0.1 1641.2758 1640 10 938.086 0.17496 
sm-Bl  OW8 688 La3988 3.71 mglkg 1.19 70.0% 5.3 teflon 0.005 3.71 19772 3.71 1 1.18821 0.01562 
Sm-Bl OW6 688 Mg2790 49700 mglkg 469 98.1% 50657 fusion 0.05 49717.824 49700 10 469.043 5.29992 
,sm-Bl OW6 688 Mn2576 1290 mglkg 46.9 122.5% 1055 fusion 0.005 1292.5891 1290 10 46.9043 0.13779 
srm-B1 OW6 688 Na3302 15400 mglkg 1880 96.6% 15950 fusion 0.2 15400.094 15400 10 1876.17 1.64165 
Sm-Bl OW8 688 Ni2316 110 mglkg 1.19 69.5% 158 teflon 0.005 109.74097 110 1 1.18821 0.46179 
Sm-Bl OW6 688 P 1782 654 mglkg 188 111.9% 585 fusion 0.02 654.12758 654 10 187.617 0.06973 
Sm-Bl OW6 688 Si2881 238000 mglkg 188 105.1% 226253 fusion 0.02 237872.42 238000 10 187.617 25.3572 0 
Sm-Bl OW6 688 Sr4215 177 mglkg 46.9 104.3% 169 fusion 0.005 176.54784 177 10 46.9043 0.01882 0 
Srn-Rl  nw6 688 Ti3349 6930 malka 46.9 98.8% 7014 fusion 0.005 6927.1107 6930 10 46.9043 0.73843 

,sm-Bl OW6 688 Fe2714 72400 mglkg 469 100.0% 

0 

Div 20 

06002.01.21 1 
to#050119-1 
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Pbw-Bl OW5 
pbW-Bl OW5 
pbW-Bl OW5 

Ihhw-BI OW5 IAa3280 I 0.1251U I /ua/samde 1 0.1251 I I 

S-1820 0.500 U ug/sample 0.5 
Sb2068 0.250 U ug/sample 0.25 
Si2881 0.500 U ug/sample 0.5 

bbw-Bl OW5 \A13082 1 1.25/U /ug/sample 1 1.251 

~~ ~ 

pbw-B1 OW5 
ICsW-Bl OW2 
ICsW-Bl OW2 

pbW-Bl OW5 As1 890 0.125 U 
PbW-Bl OW5 8 2 4 9 6  0.500 U 

Zr3496 0.125 U ug/sample 0.1 25 
A93280 2.39 ug/sample 0.1 25 95.6% 2.! 
A13082 93.9 ug/sample 1.25 93.9% lo(  

jug/sample I 0.1251 
jug/sampIe I 0.5 1 t 

hhw-BIOW5 lBa4934 1 0.1251U I lua/sam~le 1 0.1251 I I 
bbw-Bl OW5 IBe3130 1 0.1251U lug/sample 1 0.1251 

~~ 

pbw-Bl OW5 Bi2230 0.375 1 U /ug/sample 1 0.3751 
pbW-Bl OW5 Ca3179 1.251U lug/sample 1 1.251 
pbW-Bl OW5 lCd2265 0.125 U ug/sample 0.1 25 
pbw-Bl OW5 IC02286 0.125 U ug/sample 0.1 25 
pbW-Bl OW5 Cr2677 0.125 U ug/sample 0.125 
pbW-Bl OW5 Cu3247 0.125 U ug/sample 0.125 
Pbw-Bl OW5 lFe2714 1 1.25 U ug/sample 1.25 
pbw-Bl OW5 K-7664 2.50 U ug/sample 2.5 
pbW-Bl OW5 La3988 0.125 U ug/sample 0.1 25 
bbw-Bl OW5 lLi6707 1 0.1251U lug/sample I 0.1251 

I p bw-B1 OW5 IPd3404 1 0.1251U I 1 ug/sample I 0.125 I 1 I 

0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.1 

0.005 
0.005 
0.05 
0.005 
0.005 

0.2 
0.005 

0.02 
0.005 
0.02 
0.01 
0.02 
0.01 
0.01 
0.04 

0.005 
0.01 5 
0.005 

0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.125 
1.25 

0.125 
0.5 

0.125 
0.125 
0.375 

1.25 
0.125 
0.125 
0.125 
0.125 

1.25 
2.5 

0.125 
0.125 

1.25 
0.125 
0.125 

5 
0.125 

0.5 
0.125 

0.5 
0.25 
0.5 

0.25 
0.25 

1 
0.125 
0.375 
0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 

rl uglsample sigwt Dilution Calc RL 
0.01075 0.01 08 
-0.1 105 -0.1 11 

-0.01475 -0.0148 
0.0785 0.0785 
0.0025 0.0025 
0.0005 0.0005 

0.062 0.062 

0.00425 0.00425 

0.003 0.003 
0.06725 0.0673 

0.01 725 0.01 73 

0.10375 0.104 

-0.25875 -0.259 

-0.00025 -0.00025 

-0.00025 -0.00025 

-0.1255 -0.1 26 

-0.00275 -0.00275 

-0.00025 -0.00025 
0.03525 
-0.1625 
-0.026 

-0.1 8775 
0.00675 

0.307 
0.077 
0.32 

0.20925 

0.8835 
0.00025 

0.024 
0 

0.06 
0.5035 

0 
-0.06375 

0 
0.01 05 
0.007 

2.39425 
93.8655 

-0.044 

0.0353 
-0.163 
-0.026 
-0.1 88 

0.00675 
0.307 
0.077 
0.32 

0.209 

0.884 
0.00025 

0.024 
0 

0.06 
0.504 

0 
-0.0638 

0 
0.01 05 
0.007 
2.39 
93.9 

-0.044 

ug/ml Date Time 
0.00043 0211 5/05 17:47 

-0.00442 02/15/05 17:47 
-0.00059 0211 5/05 17147 
0.00314 02/15/05 17:47 
0.0001 02/15/05 17:47 

0.00002 02/15/05 17:47 

0.00248 0211 5/05 17147 

0.0001 7 02/15/05 17:47 

0.0001 2 02/15/05 17:47 
0.00269 0211 5/05 17:47 

0.00069 02/15/05 17:47 

0.0041 5 0211 5/05 17:47 

0.001 41 02/15/05 17:47 

-0.01 035 0211 5/05 17147 

-0.00001 02/15/05 17147 

-0.00001 02/15/05 17147 

-0.00502 02/15/05 17147 

-0.0001 1 02/15/05 17147 

-0.00001 0211 5/05 17:47 

-0.0065 02/15/05 17147 
-0.001 04 02/15/05 17:47 
-0.00751 02/15/05 17147 
0.00027 0211 5/05 17:47 
0.01 228 02/15/05 17:47 
0.00308 02/15/05 17:47 
0.01 28 02/15/05 17:47 

0.00837 02/15/05 17:47 

0.03534 02/15/05 17:47 
0.00001 02/15/05 17:47 
0.00096 02/15/05 17:47 

0 02/15/05 17:47 
0.0024 02/15/05 17:47 

0.02014 02/15/05 17:47 
0 02/15/05 17:47 

0 02/15/05 17:47 
0.00042 02/15/05 17:47 
0.00028 02/15/05 17:47 
0.09577 02/15/05 1751 
3.75462 02/15/05 1751 

-0.001 76 02/15/05 17:47 

-0.00255 02/15/05 17:47 

* 
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1 0.1251U 

ICSW-B1 OW2 As1 890 99.0 ug/sample 0.125 99.0% l0C 
ICSW-B1 OW2 B-2496 0.500 U ug/sample 0.5 C 
ICSw-B1 OW2 Ba4934 95.9 ua/samDle 0.125 

/ug/sampIe 1 0.1 

IGw-Bl OW2 Cu3247 12.2 ug/sample 1 0.125 97.6% 12.5 

ICSW-B1 OW2 K-7664 41 9 ug/sample 1 2.5 83.8% 50C 
ICSW-Bl OW2 Fe2714 50.1 ug/sample 1.25 100.2% 5c 

ICSW-Bl OW2 Y-37 1 0 

IlCSW-Bl OW2 /La3988 I 0.1 25 I U 

25 0 

/ug/sample 1 0.1251 

ICSW-B1 OW2 
ICSW-61 OW2 

0.500 I U 

Zn2062 1 24.8 I /ug/sample 1 0.125 99.2% 25 
Zr3496 1 0.1251U lua/samDle 1 0.125 a 

lug/sample 1 0.5 1 

" 
257327 A13082 
257327 As1 890 
257327 B 2496 

l a  

1.25 U u$sample 1.25 
0.465 ug/sample 0.125 

10.7 ua/samDle 0.5 

IIcsw-BlOW2 / W  2079 1 0.2501U I /ua/samde 1 0.251 I l a  

1257327 lAa3280 1 0.1251U I /ua/samDle 1 0.1251 I I 

rl ugkample 
0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.1 
0.005 
0.005 
0.05 
0.005 
0.005 

0.2 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 
0.01 
0.01 
0.04 

0.005 
0.01 5 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

99.0435 
0.04925 

95.91 575 
2.381 5 

482.31 325 
2.41 75 

23.8625 
9.79325 
12.1685 

50.1 0075 
419.157 
0.01 425 

476.48875 
24.168 

0.03525 
41 9.52575 

24.1 575 
0.1825 

0.069 
24.245 

0.36325 
24.526 

106.751 5 
0.22575 

0.01 6 
-0.32925 

0.001 
99.04275 
0.44475 

23.87575 

-0.231 75 

-0.0025 

-0.03525 

-0.08575 

sigwt Dilution 
99 

0.0493 
95.9 
2.38 

-0.232 
482 
2.42 
23.9 
9.79 
12.2 
50.1 
41 9 

0.0143 

476 
24.2 

0.0353 
420 
24.2 

0.183 

0.069 
24.2 

0.363 
24.5 
107 

0.226 
0.01 6 

-0.329 
0.001 

99 
0.445 
23.9 

-0.0025 

-0.0353 

-0.0858 
-0.001 25 -0.001 25 

24.816 24.8 
0.0095 0.0095 

-0.00925 -0.00925 
-0.09475 -0.0948 
0.46475 0.465 

10.68325 10.7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Calc RL 
0.125 

0.5 
0.125 
0.125 
0.375 

1.25 
0.125 
0.125 
0.125 
0.125 

1.25 
2.5 

0.125 
0.125 

1.25 
0.125 
0.125 

5 
0.125 

0.5 
0.125 

0.5 
0.25 

0.5 
0.25 
0.25 

1 
0.125 
0.375 
0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 

uglml Date Time 
3.961 74 0211 5/05 1751 
0.001 97 02/15/05 1751 
3.83663 02/15/05 1751 
0.09526 0211 5/05 1751 

-0.00927 02/15/05 17151 
19.29253 02/15/05 

0.0967 02/15/05 
0.9545 02/15/05 

0.391 73 0211 5/05 
0.48674 0211 5/05 
2.00403 02/15/05 
6.76628 02/15/05 
0.00057 02/15/05 

9.05955 02/15/05 
0.96672 02/15/05 
0.00141 02/15/05 
6.781 03 0211 5/05 
0.9663 0211 5/05 
0.0073 02/15/05 

0.00276 02/15/05 
0.9698 02/15/05 

-0.0001 0211 5/05 

-0.00141 02/15/05 

751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 
751 

0.01453 0211 5/05 1751 
0.981 04 0211 5/05 1751 
4.27006 02/15/05 1751 
0.00903 02/15/05 1751 
0.00064 02/15/05 1751 

0.00004 02/15/05 1751 
3.961 71 02/15/05 1751 
0.01 779 0211 5/05 1751 
0.95503 0211 5/05 1751 

-0.01 31 7 02/15/05 17151 

-0.00343 02/15/05 17151 0 
-0.00005 02/15/05 17:51 a 
0.99264 02/15/05 
0.00038 02/15/05 

-0.00037 02/15/05 
-0.00379 02/15/05 
0.01 859 02/15/05 
0.42733 02/15/05 



Div 20 

06002.01.21 1 
to#050119-1 

0.005 
0.005 
0.01 5 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.1 

0.005 
0.005 
0.05 

0.005 
0.005 

0.2 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 
0.01 
0.01 
0.04 

0.005 
0.01 5 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
3.005 
0.05 

3.005 
0.02 

3.005 
3.005 

rl ugkample 
1.1395 
0.001 5 

-0.24375 
21 57.995 
-0.001 75 

0.0335 
0.005 

2.3525 

406.92325 

0.1 9375 
33.4525 

0.06 
0.1 3975 

596.921 25 
0.198 

22.6655 

1373.785 
0.2345 

145.1 585 
0.1 1775 

0.127 
0.22 

15.65975 
0.0725 
-0.002 

0.03025 
-0.83925 

0.182 

-0.0755 

-0.01 6 

-0.1 095 

-0.06275 
-0.00675 

0.044 
0.0265 

0.08025 

0.17125 
0.0035 

0.001 75 

-0.0105 

-0.0485 

sigwt 
1.14 

0.001 5 
-0.244 

2160 

0.0335 
0.005 
2.35 

407 
-0.016 
0.194 
33.5 
0.06 
0.14 
597 

0.198 
22.7 

-0.1 1 
1370 

0.235 
145 

0.118 
0.127 
0.22 
15.7 

0.0725 
-0.002 
0.0303 
-0.839 
0.182 

-0.001 75 

-0.0755 

-0.0628 
-0.00675 

0.044 
0.0265 

0.0803 

0.171 
0.0035 

0.001 75 

-0.01 05 

-0.0485 

Dilution 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Calc RL 
0.125 
0.125 
0.375 

1.25 
0.125 
0.125 
0.125 
0.1 25 

1.25 
2.5 

0.125 
0.125 

1.25 
0.125 
0.125 

5 
0.125 

0.5 
0.125 

0.5 
0.25 
0.5 

0.25 
0.25 

1 
0.125 
0.375 
0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 

uglml Date Time 
0.04558 02/15/05 1756 
0.00006 02/15/05 1756 

86.31 98 02/15/05 1756 

0.001 34 02/15/05 1756 
0.0002 02/15/05 1756 
0.0941 02/15/05 1756 

16.27693 0211 5/05 1756 

0.00775 02/15/05 1756 
1.3381 02/15/05 1756 
0.0024 02/15/05 1756 

0.00559 02/15/05 1756 
23.87685 02/15/05 1756 
0.00792 02/15/05 1756 
0.90662 02/15/05 1756 

54.951 4 02/15/05 1756 
0.00938 02/15/05 1756 
5.80634 02/15/05 1756 
0.00471 02/15/05 1756 
0.00508 02/15/05 1756 
0.0088 0211 5/05 1756 

0.62639 02/15/05 17156 
0.0029 02/15/05 17156 

0.001 21 02/15/05 1756 

0.00728 02/15/05 1756 

-0.00975 0211 5/05 17156 

-0.00007 02/15/05 1756 

-0.00302 02/15/05 1756 

-0.00064 0211 5/05 17:56 

-0.00438 0211 5/05 17:56 

-0.00008 0211 5/05 17:56 

-0.03357 0211 5/05 17156 

-0.00251 0211 5/05 1756 
-0.00027 0211 5/05 1756 
0.001 76 02/15/05 1756 
0.001 06 02/15/05 

0.00321 0211 5/05 

0.00685 0211 5/05 
0.0001 4 02/15/05 
0.00007 02/15/05 

-0.00042 02/15/05 

-0.001 94 02/15/05 

756 
8:01 

8:Ol 0 
8:Ol 0 
8:Ol & 

0 ;;;; w 

tn 



Div 20 

06002.01.21 1 
to#050119-1 

257328 ICa3179 I 1.56 I lug/sample 1 1.251 
257328 ICd2265 I 0.1251U I jua/samele 1 0.1251 I I 

257328 
257328 

257328 IC02286 I 0.1251U I /ua/samole 1 0.1251 I I 
Cr2677 0.125 U ' u&ample 0.1 25 
Cu3247 0.149 ug/sample 0.125 

257328 
257328 
257328 
257328 ~ 

257328 

Fe2714 1.25 U ug/sample 1.25 
K-7664 3.76 ug/sample 2.5 
La3988 0.125 U ug/sample 0.125 
Li6707 0.125 U ug/sample 0.125 __ __ 

, Ma2790 1.25 U ua/samPle 1.25 

257328 IS 1820 1 6.991 I /ua/samele 1 0.51 I I 

~- _ ~ _  

257328 Ti3349 
257328 TI 1 908 

257328 lTh2837 I 0.3751U I lua/sarnele 1 0.3751 I I 
W I  

0.125 U ug/sample 0.1 25 
0.250 U ug/sample 0.25 

257328 /U-4090 I 2.50 1 U 
~~ 

jug/sample I 2.5 I 
257328 IV 2924 I 0.125/U lua/sam~le 1 0.1251 

rl ug/sample 

~~ ~~- 

257328 ' i -2079 
257328 Y-3710 

0.01 5 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.1 

0.005 
0.005 
0.05 
0.005 
0.005 

0.2 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 
0.01 
0.01 
0.04 

0.005 
0.01 5 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 

1 .  

0.250 U ug/sample 0.25 
0.125 U ug/sample 0.125 

-0.304 
1.563 

0.0005 

0.1 4925 
-0.0505 
3.75575 

-0.021 75 
-0.001 
0.151 

0.001 5 
0.0295 

44.49075 
0.0265 

0.1 6925 

6.98925 

2.1 8725 
0.09125 

0.21 85 
0.0025 

0.061 25 
0.0035 
0.0755 

0.004 
-0.14625 

-0.001 
0.102 
0.004 

-0.003 

-0.01 025 

-0.033 

-0.01 55 

-0.09025 

-0.78825 

257328 lZn2062 I 0.1251U 

sigwt 
-0.304 

1.56 

0.0005 

0.149 

3.76 
-0.021 8 
-0.001 
0.151 

0.001 5 
0.0295 

44.5 
0.0265 
0.169 

6.99 

2.19 
0.091 3 

0.21 9 
0.0025 
0.061 3 
0.0035 
0.0755 

0.004 
-0.146 
-0.001 
0.102 
0.004 

-0.003 

-0.01 03 

-0.0505 

-0.033 

-0.01 55 

-0.0903 

-0.788 

/ug/sample 1 0.1251 

D i I ution 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 257328 lZr3496 1 0.1251U 

Calc RL 
0.375 

1.25 
0.125 
0.125 
0.125 
0.125 

1.25 
2.5 

0.125 
0.125 

1.25 
0.125 
0.125 

5 
0.125 

0.5 
0.125 

0.5 
0.25 
0.5 

0.25 
0.25 

1 
0.125 
0.375 
0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 /ua/samDle 1 0.1251 

uglml Date 

0.06252 02/15/05 

0.00002 02/15/05 

0.00597 02/15/05 

0.15023 02/15/05 

-0.01216 02/15/05 

-0.0001 2 02/15/05 

-0.00041 02/15/05 

-0.00202 02/15/05 

-0.00087 0211 5/05 
-0.00004 0211 5/05 
0.00604 0211 5/05 
0.00006 02/15/05 
0.001 18 02/15/05 
1.77963 0211 5/05 
0.001 06 02/15/05 
0.00677 02/15/05 

0.27957 02/15/05 

0.08749 0211 5/05 
0.00365 0211 5/05 

0.00874 02/15/05 
0.0001 0211 5/05 

0.00245 0211 5/05 
0.0001 4 0211 5/05 
0.00302 0211 5/05 

0.0001 6 0211 5/05 

-0.001 32 02/15/05 

-0.00062 02/15/05 

-0.00361 02/15/05 

-0.031 53 0211 5/05 

-0.00585 0211 5/05 
-0.00004 0211 5/05 
0.00408 0211 5/05 
0.0001 6 0211 5/05 

'ime 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 
8:01 



I 

TASK ORDER(S): P I 9 7  I f  . d3 -I SDG(S): & '7324 

MATRIX: W ater-Soil-Biota-Solid-Liquid-TCLP Ext-OTHER Ak* 

c 

PROJECT NO(S): O / c  COJ. 0 1.2 I I e 

M E T H O D : 3 0 0 5 A ~ 3 0 5 0 8 ~ 3 0 5 0 8 - 7 . 5 ~ 3 0 1  
Microwave-Fusion-Tef Ion-RockJOTHER 

I N ST R u M ENT: G FAA-I CPLIC P-MS IC-FLAA-H Y DR I DE-OTH E R 
ACID INORG #: HNO# q$f?l HCIq??;; H,S04# HC104# HF# 4g77 
INTE : Sc @ 10 PPM-Be @ 10 PPM-SOURCE: INORG# EXP: AMT: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
! 
1 
II 
I 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
59 201 SOUTHWE$l+RESEARCH INSTITUTE 

SAN ANTOhlO, TEXAS'-- 78228 BOOK / PAGE: 

CL I ENT( S) : DlLl 377 

I I I I I 

DISPOSAL I NT/DATE/LOC: 
FRM-191 (Rev 3/Aug 04) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J l L ’  2 8  I 

C L I E NT (S) : 
TASK ORDER(S): f i s - w w  SDG(S): - 2 5  -? 52 /,. 
PROJECT NO(S): &, Qo 2 I 0 /-  2 1 / 
METHOD:3005A-3050B-3O5OB-7.5-301 O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 0 ~ H C l , 0 4 / H ~ S O ~  
Microwave-FusionJTef Ion-Rock-OTHER 

MAT R I X : W ate r-Soi I-Bio t a-Sol i d-Liq u i d T C  LP Ext-OTH E R 
INSTRUMENT: G FAA-ICPJICP-MS-IC-FLAA-HY DRl DE-OTHER 
ACID INORG #: HNOS# HCI# 499.3  H2SO4# HC104# HF# 
INTERNAL STD: Sc @ 10 P P M A e  63 10 PPM-SOURCE: 1 J I N O R G # , U E X P  : /?/os’AMT: l f l M L  

Oven/Hotplate/ Block ID: Jv) F, Temperature (“C): /c 5-a 

DISPOSAL I NT/DATE/LOC: 
FRM-191 (Rev 3/Aug 04) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO,-TEXAS 78228 BOOK / PAGE: 59 2u4 

CLIENT( S): n l v  20 
TASK ORDER(S): 0 3-0 1 1  4 - 1 SDG(S): 2 5'7 3 26 
PROJECT NO(S): 

MATRIX: Water-Soil-Biota-Solid-LiquidTCLP Ext-OTHER Q3'- s-' 1% LI-er. 

0 b 002 o I e a I I . 
METH0D:3005A~30508~30508-7 .5~301  OA-3020 
Microwave-FusionTef Ion-Rock-OTH ER 

/ IN STRUM ENT: G FAA-I CPI/~CP-MS-IC-FLAA-HY D R I D E-OTH ER 
ACID INORG #: HN03# HCI# H*S04# HC104# 
INTERNAL STD: Sc Q 10 PPM-Be @ 10 PPM-SOURCE: INORG# EXP: AMT: 
Oven/Hotplate/ Block ID: 3 h  s k  Y Temperature ("C): fi-bt'eJ 

HF# ' e 

DISPOSAL INT/DATE/LOC: 
FRM-191 (Rev 3/Aug 04) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
7 ti 

CLIENT(S): I \ )  J c  lQ..(.&Q 
TASK ORDER(S): 0 5-0 / /q  -( SDG(S): J5"7 3a ~4 

V& 

PROJECT NO(S): (9(&?72- 8 I .J 1 

MAT R I X : W ate r-Soi I-Biot a-Solid-Liq u id-TC L P Ext-OTH E R 

INTERNAL STD: sc 8 i o  PPMJB~ 8 i o  PPM-SOURCE: 1 J 
Oven/@/ Block ID: & / Temperature (OC):=J - oa 

METHOD:3005A-305OB-30~OB-7.5-3O1 OA-3020A__7760A-774OA-HC~O-HC104/H2~ 
M icrowave-Fusion-Tef lon./Rock-OTH ER 

flLt-5 f- 
INSTRUMENT: GFAA-ICP YICP-MS-IC FLAA-HYDRIDE-OTHER 
ACID INORG #: HN03# 'ir HCI# 4g-3 HzS04# HC104#-.HF# s/k? 7 

INORG# 476.l EXP:.+AMT:&& 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANfONIO; TEkAS 78228 BOOK / PAGE: 59 205 

DISPOSAL I NT/DATULOC: 



Work continued to Page 
~ -I- - - I - _ _ _ _  ' 

WITNESS 

;y;/05 
\DATE ' 

U 



SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 010052 

TJA-2 TRACE ICP DAILY LOG 

ANALYST 

As 189.042 Profile Line 

DATE - 1  S -as’ 

AS Intensity: 41 3, 4% Y 
PEAK POSITION - 8 0 2’375* 
VERNIER P O S l T l o N ~  

1 

COMMENTS: 

MA1 NTENANCE: 

REVIEWED BY: DATE:3 \zz 1% 
FRM-223 (Rev 1/Apr 03) 

Page 1 of 2 



ICP Calibration BIanWlCB/CCB Solution 13 

010053 

ID: BLK- 0 g61c 
Date Prepared: 2. J 4 -05- 
Make up as needed in 1000ml volumetric flask. 

Added 1 10 ml HN03 INORG #: 4 9 b 3  
Added J 50 ml HCL INORG #: 4 49'5 
Added 1/ 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 10- 1 4ob-lNORG #:a 

Prepared By: 

ICP Calibration BlanWICB/CCB Solution 

/ Prepared By: "h e- ID: BLK- 0s- 
Date Prepared: 5 3- 1 -a< 

Make up as needed in 1000ml volumetric flask. 

Added 0 10mlHN03  lNORG#: 4-535 
Added 50mlHCL I N O R G # : 4 - $ 9 G  1o-r 45- 
Added 1' 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: -4 ! ~ W I N O R G  #:~* 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 13 016 

010054 ccv- DS13Cll 

Date Prepared: Z -I+< Prepqred By: 

HN03 INORG #: 4 5  3(, HCI INORG #: 4-';7 

Make up as needed in 1OOOml volumetric flask in 1% HN03 AND 5% HCI. 

/ 
Expiration Date: 4 -3Cl-OA 

FRM-297 
(Rev O/May 02) 



I 
1 
U 
I 

I 
I 

I 
I 
I 

ICP Calibration Standards/ 
13 026  

Date Prepared: z -I * %- Prepared By: i 
/ HN03 INORG #: c)-c13 6 HCI INORG #: &'?? 

Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 
0055 

Prepared 

FRM-299 
(Rev O/May 02) 



010056 
ANALYSIS 

INSTRUMENT DL: 



Standardization Rpt. 02/15/05 03:31:42 PM Page 1 

Method: DAILY2 Standard: blk 
Run Time: 02/15/05 15:27:09 010057 
Elem 
Avge 
SDev 
%RSD 

Ag3280 
- .  0000 

. o o o o  
2.706 

A13082 As1890 B - 2496 Ba4934 Be3130 
.0002 - .  0000 .0002 . o o o o  .OOOl 
. o o o o  . o o o o  . o o o o  . o o o o  . o o o o  

1.427 1.079 77.68 1.844 20.03 

Bi2230 
. o o o o  
. o o o o  
100.9 

#1 
#2 

- .  0 0 0 0  
- .  0 0 0 0  

.0002 - .  0000 ,0002 . o o o o  ,0001 
.OOOl .0002 - .  0000 .0002 . o o o o  

.OOOl 

. o o o o  

Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
. o o o o  - .  0000 . o o o o  .0004 . o o o o  
. o o o o  . o o o o  . o o o o  . o o o o  . o o o o  
141.4 197.8 1869. 2.728 35.52 

Elem 
Avge 
SDev 
%RSD 

Ca3179 
. o o o o  
. o o o o  
13.04 

K - 7664 
.0003 
. o o o o  
12.98 

#1 
#2 

. o o o o  

. o o o o  
. o o o o  . o o o o  . o o o o  .0004 . o o o o  
. o o o o  - .  0000 - .  0000 .0004 . o o o o  

.0003 

.0004 

Elem 
Avge 
SDev 
%RSD 

La3988 
- .  0000 

. o o o o  
235.4 

Li6707 Mg2790 Mn2576 Mo2020 Na3302 
. o o o o  - .  0000 . o o o o  - .  0000 - .  0002 
. o o o o  . o o o o  . o o o o  . o o o o  . o o o o  
25.21 7.623 330.8 70.58 2.065 

Na5889 
- .  0146 
.0002 

1.429 

. o o o o  
- .  0 0 0 0  

. o o o o  - .  0 0 0 0  . o o o o  - .  0001 - .  0 0 0 2  

. o o o o  - .  0 0 0 0  - .  0 0 0 0  - .  0000 - .  0002 
- .  0148 
- .  0145 

P - 1782 2203/1 2203/2 Pd3404 S - 1820 
. o o o o  . o o o o  . o o o o  . o o o o  .0002 
. o o o o  . o o o o  . o o o o  . o o o o  . o o o o  
3.269 181.9 71.91 45.97 3.214 

Sb2068 
- .  0011 

. o o o o  
3.702 

Elem 
Avge 
SDev 
%RSD 

Ni2316 
. o o o o  
. o o o o  
70.85 

. o o o o  

. o o o o  
. o o o o  . o o o o  .OOOl . o o o o  .0002 
. o o o o  - .  0000 . o o o o  ,0001 .0002 

- .  0010 
- .  0011 

1960/1 1960/2 Si2881 Sn1899 Sr4215 
- .  0001 . o o o o  .0017 - .  0000 - .  0 0 0 0  
.OOOl . o o o o  . o o o o  ,0001 . o o o o  

73.65 70.58 1.002 1461. 111100. 

Th2837 
. o o o o  
. o o o o  
60.76 

Elem 
Avge 
SDev 
%RSD 

Sc3613 
72.09 

.13 
.1817 

- .  0002 .OOOl .0017 - .  0000 . o o o o  
- .  0001 . o o o o  .0016 . o o o o  - .  0000 

. o o o o  

. o o o o  
72.18 
72.00 

Elem 
Avge 
SDev 
%RSD 

Ti3349 
- .  0001 

. o o o o  
13.93 

V 2924 W - 2079 Y - 3710 T11908 U - 4090 - - .  0002 - .  0003 - .  0000 .0002 . o o o o  
. o o o o  .OOOl . o o o o  . o o o o  . o o o o  
.7819 36.01 17.32 11.65 89.89 

Zn2062 
- .  0000 

. o o o o  
111100. 

- .  0001 
- .  0001 

- .  0002 - .  0002 - .  0000 .0002 . o o o o  
- .  0002 - .  0004 - .  0001 .0002 . o o o o  

. o o o o  
- .  0 0 0 0  

Elem 
Avge 
SDev 
%RSD 

Zr3496 
.0002 
. o o o o  
19.72 

.0002 

. 0 0 0 2  



Standardization Rpt. 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 2 
*Counts Time 
sc 
3 6 1 . 3 8 4  - -  
720852  1 0 0 0 0  
1 2 9 8 . 2 4 8  . O O O O O O O  
. 1 8 0 0 9 9 1  . O O O O O O O  

- -  

721770  1 0 0 0 0  
719934 1 0 0 0 0  

0 2 / 1 5 / 0 5  0 3 : 3 1 : 4 2  PM 

3 4 5 
NOTUSED NOTUSED NOTUSED 

page 2 

010058 
6 
NOTUSED 

7 
NOTUSED 
- -  



Standardization Rpt. 02/15/05 03:36:06 PM page 1 

Method: DAILY2 Standard: clp - std4 
Run Time: 02/15/05 15:31:54 010059 
Elem Ag328O As1890 2203/1 2203/2 Sb2068 1960/1 1960/2 
Avge .0738 .0959 .2817 .2443 .1393 .2182 .2046 
SDev .0003 .OOOl .0027 .0031 .0003 .0012 .0009 
%RSD .3426 .1367 ,9513 1.266 .2442 .5612 .4508 

#1 .0739 .0958 .2836 .2465 .1391 .2191 .2052 
#2 .0736 .0960 ,2798 .2421 .1395 .2174 .2039 

Elem T11908 
Avge ,1867 
SDev .0008 
%RSD .4204 

#1 
#2 

.1873 

.1862 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 747097 10000 - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  - -  SDev 16337.00 . O O O O O O O  - -  

%RSD 2.186730 . O O O O O O O  - -  - -  - -  - -  - -  



Standardization Rpt. 02/15/05 03:39:46 PM Page 1 

Method: DAILY2 Standard: c lp  - stdl 
Run Time: 02/15/05 15:36:17 010060 
Elem A13082 Ca3179 Fe2714 K - 7664 Li6707 Mg2790 Na3302 
Avge .lo06 .2124 .0941 .2067 3.612 .0842 .0087 
SDev .0002 .OOOl .OOOl .0007 .005 . o o o o  . o o o o  
%RSD .2159 .0550 .1636 .3419 .1457 .0412 .0138 

#1 ,1004 .2125 ,0942 ,2062 3.609 .0842 .0087 
#2 .lo07 .2123 .0940 .2072 3.616 .0841 .0087 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  - -  - -  - -  
Avge 727571 10000 
SDev 305.4701 . O O O O O O O  - -  - -  - -  - -  - -  
%RSD ,0419849 . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  



Standardization Rpt. 02/15/05 03:43:26 PM Page 1 

Method: DAILY2 Standard: clp - std5 
Run Time: 02/15/05 15:39:58 

010061 

P 1782 Si2881 Sn1899 Sr4215 Elem B - 2496 Bi2230 Mo2 02 0 - 
Avge .1402 .0281 .3187 .0278 .1538 .1467 2.483 
SDev .0008 .OOOl .0006 ,0001 ,0003 .0003 .002 
%RSD .6032 .2593 .2016 .2855 .1773 ,1689 .0607 

#I .1396 ,0280 .3182 .0278 .1540 .1465 2.484 
#2 .1408 .0281 .3191 .0277 ,1536 ,1468 2.481 

Elem Ti3349 

SDev .001 
%RSD .0386 

Avge 2.573 

#1 2.572 
#2 2.573 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  - -  - -  - -  
Avge 731692 10000 
SDev 3208.144 . O O O O O O O  - -  - -  - -  - -  - -  
%RSD .4384558 . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  



Standardization Rpt. 

Standard: clp std2 - Method: DAILY2 
Run Time: 02/15/05 15:43:38 

02/15/05 03:46:45 PM Page 1 

Cr2677 Cu3247 Ni2316 Elem Ba4934 Be3130 
1.119 1.402 .3871 .2744 .2918 Avge 

SDev . o o o  .001 .OOOl .0004 .0003 
%RSD ,0113 .lo25 .0163 .1392 .1155 

010062 

#I 1.119 1.401 .3871 .2741 .2916 
#2 1.118 1.403 .3870 .2746 .2921 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc - -  - -  
Wavlen 361.384 - -  - -  
Avge 743230 10000 - -  
SDev 2988.233 . O O O O O O O  - -  - -  - -  
%RSD .4020604 . O O O O O O O  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  

- -  - -  - -  



Standardization Rpt. 02/15/05 03:50:25 PM 

Method: DAILY2 Standard: clp - std3 
Run Time: 02/15/05 15:46:56 

010063 Elem 
Avge 
SDev 
%RSD 

Cd2265 
.9390 
.0013 
,1390 

Co2286 
.1948 
. O O O l  
.0334 

Mn2576 
,8330 
.0003 
.0374 

V - 2924 
.1819 
. O O O l  
,0395 

Zn2062 
.2947 
.0002 
,0726 

#1 
#2 

.9399 

.9381 
.1949 
.1948 

.8328 

.8332 
.1818 
.1819 

.2945 

.2948 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
740807 
5918.484 
.7989238 

2 
Time 
- -  

3 
NOTUSED 
- -  

4 
NOTUSED 

5 6 7 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  
- -  - -  - -  - -  

1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  - -  

#I 
#2 

744992 
736622 

1 0 0 0 0  
1 0 0 0 0  



Standardization Rpt. 02/15/05 03 : 54 : 27 PM Page 1 

Method: DAILY2 Standard: clp - std6 
Run Time: 02/15/05 15:50:37 

Elem La3988 Na5889 Pd3404 S - 1820 
Avge .4842 .0518 .2073 .0326 
SDev .0009 .0006 .0002 ,0001 
%RSD ,1888 1.175 .0821 .2211 

#1 .4835 .0514 .2072 .0325 
#2 .4848 .0522 .2074 .0326 

Elem Y - 3710 Zr3496 
Avge .7963 2.026 
SDev . 0 0 0 4  .004 
%RSD .0506 .1931 

#1 .7966 2.023 
#2 ,7960 2.029 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 730034 10000 - -  - -  
SDev 7723.727 . O O O O O O O  - -  - -  
%RSD 1.057996 . O O O O O O O  - -  - -  

- -  - -  - -  

#1 724572 10000 - -  - -  
#2 735495 10000 - -  - -  

Th2837 
.lo36 
. o o o o  
.0095 

.lo36 

.lo35 

5 
NOTUSED 
- -  

010064 
U 4090 W - 2079 
.0746 .1541 
.0002 . 0 0 0 7  
.3100 .4402 

.0744 .1546 

.0747 .1536 

6 7 
NOTUSED NOTUSED 
- -  - -  



Standardization Report 02/15/05 03 : 54 : 27 PM Page 1 

Method: DAILY2 

Element 
Ag328O 
A13082 
As1890 
B 2496 
Ba4934 
Be3130 
Bi2230 
Ca3179 
Cd2265 
Co2286 
Cr2677 
Cu3247 
Fe2714 
K 7664 
La3988 
Li6707 
Mg2790 
Mn2576 
Mo2020 
Na3302 
Na5889 
Ni2316 
P 1782 
2203/1 
2203/2 
Pd3404 
S 1820 
S62068 
Sc3613 
1960/1 
1960/2 
Si2881 
Pb220 
Se196 
Sn1899 
Sr4215 
Th2837 
Ti3349 
T11908 
U 4090 
V-2924 
W-2079 
Y-3710 
Zn2062 
Zr3496 

Wavelen 
328.068 
308.215 
189.042 
249.678 
493.409 
313.042 
223.061 
317.933 
226.502 
228.616 
267.716 
324.753 
271.441 
766.491 
398.853 
670.784 
279.078 
257.610 
202.030 
330.232 
588.991 
231.604 
178.287 
220.351 
220.352 
340.458 
182.040 
206.838 
361.384 
196.021 
196.022 
288.158 
220.353 
196.026 
189.989 
421.552 
283.730 
334.941 
190.864 
409.014 
292.402 
207.914 
371.030 
206.200 
349.621 

High std 
clp std4 
clpIstd1 
clp-s t d4 
c l ~  std5 
clpIs td2 
c l p-s t d2 
c l ~  std5 

Slope = Conc (SIR) /IR 

clp stdl 
clp-s td3 
c ~D-S t d3 
clp-s - t d2 
clp-std2 
ch-s t dl 
clp-s t dl 
c l ~  std6 
clp-s - t dl 
clp stdl 
c 1 D-s t d3 
clp-std5 
clp-stdl 
clpIstd6 
clp-s t d2 
clp std5 
clpIstd4 
c 1 p--s t d4 
c 1 D-s t d6 
clp std6 
clp-std4 
blk- 
clp-std4 
clp std4 
clD-s t d5 

J--  

NONE 
NONE 
clp - std5 
clp std5 
c 1 D-s t d6 
clp std5 
c lp-s t d4 
clp-std6 
clp-s - t d3 
clp-s t d6 
clp-std6 
clp-s td3 
clp-std6 - 

Low std 
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
dark 
b l k  
b l k  
b l k  
NONE 
NONE 
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  
b l k  

Slope 
27.1061 
498.261 
104.213 
71.4274 
8.94044 
3.56596 
176.922 
235.444 
10.6467 
51.3246 
25.8337 
36.4957 
531.765 
242.251 
20.6725 
2.76831 
296.922 
12.0059 
31.3812 
5621.75 
15.1341 
34.2677 
360.509 
35.5007 
40.9436 
49.5435 
308.456 
71.2416 
1.38717 
45.8030 
48.8974 
65.4809 
1.00000 
1.00000 
68.2287 
4.02818 
100.813 
3.88674 
53.4950 
141.265 
54.9688 
32.4729 
12.5556 
33.9392 
5.39512 

010065 
Y-intercept Date Standardized 
.000921 02/15/05 03:50:37 
- .  116468 02/15/05 03:50:37 
.002242 02/15/05 03:50:37 
- .  012634 02/15/05 03:50:37 
- .  000043 02/15/05 03 : 50 : 37 
- .  000435 02/15/05 03 : 50: 37 
- .  006008 02/15/05 03:50:37 
- .  001797 02/15/05 03:50:37 
- .  000022 02/15/05 03:50:37 
.000357 02/15/05 03:50:37 
- .  000053 02/15/05 03:50:37 
- .  013543 02/15/05 03:50:37 
- .  005903 02/15/05 03:50:37 
- .081673 02/15/05 03:50:37 
.000129 02/15/05 03:50:37 
- .  000075 02/15/05 03:50:37 
,003913 02/15/05 03 : 50 : 37 
- .  000025 02/15/05 03:50:37 
.001305 02/15/05 03:50:37 
.982625 02/15/05 03:50:37 
.221429 02/15/05 03:50:37 
- .  000476 02/15/05 03 : 50 : 37 
- .  010252 02/15/05 03:50:37 
- .  000688 02/15/05 03:50:37 
- .  001504 02/15/05 03:50:37 
- .  002441 02/15/05 03:50:37 
- .053487 02/15/05 03:50:37 
.075410 02/15/05 03:50:37 
. o o o o o o  02/15/05 03:50:37 
.005842 02/15/05 03:50:37 
- .  002440 02/15/05 03:50:37 
- .  108642 02/15/05 03:50:37 
. o o o o o o  *NOT STANDARDIZED 
. o o o o o o  *NOT STANDARDIZED 
.000234 02/15/05 03:50:37 
. o o o o o o  02/15/05 03:50:37 
- .  000980 02/15/05 03:50:37 
.000388 02/15/05 03:50:37 
.008720 02/15/05 03:50:37 
.042539 02/15/05 03:50:37 
.002517 02/15/05 03:50:37 
- .  006668 02/15/05 03:50:37 
- .  000096 02/15/05 03:50:37 
. o o o o o o  02/15/05 03:50:37 
- .  000984 02/15/05 03 : 50 : 37 



Analysis Report QC Standard 02/15/05 04 : 01: 03 PM Page 1 

Method: DAILY2 Sample Name: ICV/CCV Operator: 
Run Time: 02/15/05 15:56:29 
Comment: 
Mode: CONC Corr. Factor: 1 

010066 

Elem Ag3280 A13082 As1890 

Avge 1.002 9.834 5.106 
SDev . o o o  .007 .007 
%RSD .0019 .0751 .1444 

Units ppm PPm PPm 
B 2496 

4.854 
.015 
.3152 

PPm 
Ba4934 
PPm 
10.18 

.02 
.1577 

Be3130 Bi2230 
PPm PPm 
.9802 5.060 
.0011 .002 
.1153 .0431 

#1 1.002 9.840 5.100 
#2 1.002 9.829 5.111 

4.844 
4.865 

10.19 
10.17 

.9794 5.062 

.9810 5.059 

Errors QC Pass QC Pass QC Pass 
Value 1.000 10.00 5.000 
Range 10.00 10.00 10.00 

QC Pass 
5.000 
10.00 

QC Pass 
10.00 
10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Elem Ca3179 Cd2265 Co2286 

Avge 20.14 .9849 5.009 
SDev .04 .0012 .003 
%RSD .1950 .1212 .0554 

Units ppm PPm PPm 
Cr2677 
PPm 
2.007 
.002 
.1160 

Cu3247 
PPm 
2.064 
.007 
.3241 

Fe2714 K 7664 

10.12 18.44 
.01 .09 

.lo50 .5070 

PPm P% 

#1 20.11 .9841 5.007 
#2  20.17 .9858 5.011 

2.005 
2.009 

2.069 
2.059 

10.11 18.51 
10.13 18.38 

Errors QC Pass QC Pass QC Pass 
Value 20.00 1.000 5.000 
Range 10.00 10.00 10.00 

QC Pass 
2.000 
10.00 

QC Pass 
2.000 
10.00 

QC Pass QC Pass 
10.00 20.00 
10.00 10.00 

Elem La3988 Li6707 Mg2790 

Avge 4.977 4.757 19.88 
SDev .001 .018 .01 
%RSD ,0142 ,3835 .0510 

Units ppm PPm PPm 
Mn2576 
PPm 
1.009 

. o o o  
.0198 

Mo2020 
PPm 
5.035 
.006 
.1268 

Na3302 Na5889 
PPm PPm 
28.38 441.04 

.02 .24 
.0773 .5859 

#I 4.976 4.770 19.88 
#2 4.977 4.744 19.89 

1.009 
1.010 

5.030 
5.039 

28.40 Q41.21 
28.37 Q40.87 

Errors QC Pass QC Pass QC Pass 
Value 5.000 5.000 20.00 
Range 10.00 10.00 10.00 

QC Pass 
1.000 
10.00 

QC Pass 
5.000 
10.00 

QC Pass QC Fail 
30.00 30.00 
10.00 10.00 

Elem Ni2316 P - 1782 2203/1 

Avge 5.022 5.116 4.992 
SDev .026 .025 .001 
%RSD .5080 .4813 .0156 

Units ppm PPm PPm 
2203/2 
PPm 
5.040 
.027 
.5263 

Pd3404 
PPm 
1.011 
.003 
.2652 

S - 1820 Sb2068 
PPm PPm 
1.001 1.004 
.009 .005 
.9178 .5156 

#1 5.004 5.133 4.992 
#2 5.040 5.098 4.993 

5.021 
5.059 

1.009 
1.012 

1.008 1.007 
,9945 ,9999 

Errors QC Pass QC Pass NOCHECK 
Value 5.000 5.000 
Range 10.00 10.00 

NOCHECK QC Pass 
1.000 
10.00 

QC Pass QC Pass 
1.000 1.000 
10.00 10.00 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 



Analysis Report QC Standard 02/15/05 04 : 01: 03 PM Page 2 

Units %R 
Avge 100.8 
SDev 1.3 
%RSD 1.320 

PPm PPm 
5.199 5.276 
,002 .011 
.0346 .2057 

PPm 
5.138 
.009 
.1739 

PPm 
5.024 
.018 
.3571 

5.250 5.042 
.007 .016 
.1264 .3251 

#1 101.7 
#2 99.86 

5.200 5.268 
5.198 5.283 

5.144 
5.131 

5.011 
5.037 

5.245 5.031 
5.255 5.054 

Errors NOCHECK 
Value 
Range 

NOCHECK NOCHECK QC Pass 
5.000 
10.00 

QC Pass 
5.000 
10.00 

QC Pass QC Pass 
5.000 5.000 
10.00 10.00 

Elem Sr4215 
Units ppm 
Avge 5.098 
SDev .009 
%RSD .1711 

Th2837 Ti3349 
PPm PPm 
.9738 4.960 
.0029 . o o o  
.3021 .0080 

TI1908 
PPm 
5.200 
,015 
.2904 

U - 4090 
PPm 
1.024 
.002 
.2369 

V 2924 W - 2079 

4.967 1.076 
.002 .004 
.0320 .3971 

PPm PPm 

#1 5.104 
#2  5.091 

.9759 4.960 

.9717 4.959 
5.190 
5.211 

1.026 
1.023 

4.968 1.073 
4.966 1.079 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

QC Pass 
5.000 
10.00 

QC Pass 
1.000 
10.00 

QC Pass QC Pass 
5.000 1.000 
10.00 10.00 

Elem Y - 3710 
Units ppm 
Avge 4.835 
SDev .010 
%RSD .1972 

Zn2062 Zr3496 
PPm PPm 
1.018 4.906 
.003 . o o o  
.2628 ,0078 

#1 4.841 
#2 4.828 

1.016 4.906 
1.020 4.906 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

QC Standard 0 2 / 1 5 / 0 5  04 : 0 1 :  03 PM 

1 2 3 4 5 6 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  - -  
726673  1 0 0 0 0  - -  - -  
9 5 8 2 . 7 1 1  . O O O O O O O  - -  - -  
1 . 3 1 8 7 1 0  . O O O O O O O  - -  - -  

- -  - -  - -  - -  - -  
- -  - -  
- -  - -  
- -  - -  
- -  - -  

7 3 3 4 4 9  1 0 0 0 0  
7 1 9 8 9 7  1 0 0 0 0  

page 3 

0&0068 
NOTUSED 
- -  



A n a l y s i s  Report Blank S a m p l e  0 2 / 1 5 / 0 5  04  : 0 7 :  3 9  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  ICB/CCB Operator : 
Run T i m e :  0 2 / 1 5 / 0 5  1 6 : 0 3 : 0 5  
C o m m e n t :  
Mode: CONC Corr. F a c t o r :  1 

010069 

E l e m  Ag328O A13082 As1890  
U n i t s  ppm PPm PPm 
Avge . 0 0 0 5  - .  0012  - .  0026  
SDev . 0 0 0 3  . 0 0 0 8  . 0 0 2 1  
%RSD 5 4 . 4 0  6 8 . 1 7  7 9 . 6 3  

Be3130 B i 2 2 3 0  
PPm PPm - .  0 0 0 0  - .  0063  

. o o o o  . 0 0 2 5  
1 3 3 . 3  3 9 . 2 3  

B 2 4 9 6  
PPm 
. 0 1 5 2  
. 0 0 3 2  
2 1 . 3 2  

- Ba4934 
PPm 
. 0 0 0 2  
.OOOl 
7 8 . 4 1  

#I . 0 0 0 6  - .  0 0 1 7  - .  0 0 4 1  
#2 . 0 0 0 3  - .  0006  - .  0012  

. 0 1 7 5  

. 0 1 2 9  
. 0 0 0 2  
.OOOl 

- .  0 0 0 0  - .  0 0 4 5  
- .  0080 - .  0 0 0 0  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High . 0 0 5 0  . 0 5 0 0  , 0 0 5 0  
Low - .  0050 - .  0500  - .  0 0 5 0  

LC P a s s  
. 0 5 0 0  
- .  0500 

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  LC P a s s  
. 0 0 5 0  .OlOO 
- .  0050  - .  0100 

E l e m  Ca3179 Cd2265 Co2286 
U n i t s  ppm PPm PPm 
Avge . 0 0 1 5  . o o o o  - .  0003  
SDev . 0 0 0 9  .OOOl . 0 0 0 2  
%RSD 6 0 . 6 3  4 8 3 . 9  6 9 . 0 5  

C r 2 6 7 7  
PPm - .  0 0 0 0  

, 0 0 0 2  
4 7 2 . 6  

Cu3247 
PPm - .  0 0 0 3  
.OOOl 

3 0 . 3 0  

Fe2714  K 7664 
PPm PPm - .  0 0 7 6  - .  0017  

. 0 0 1 5  . 0 2 1 3  
8 5 . 0 7  2 7 9 . 8  

#I . 0 0 0 9  - .  0 0 0 0  - .  0004 
# 2  , 0 0 2 2  .OOOl - .  0001 

- .  0002 
.OOOl 

- .  0004  
- .  0 0 0 3  

- .  0007  - .  0226  
- .  0028  . 0 0 7 4  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  
Low - .  0500 - .  0050  - .  0 0 5 0  

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  LC P a s s  
. 0 2 5 0  . l o o 0  
- .  0250  - .  1000 

E l e m  La3988 L i 6 7 0 7  Mg2790 

Avge  . 0 0 0 3  .OOOl . 0 0 4 6  
SDev . o o o o  . o o o o  . 0 0 4 1  
%RSD 9 . 2 9 1  9 . 8 0 6  8 8 . 6 7  

U n i t s  ppm PPm PPm 
Mn2576 
PPm 
. o o o o  
. o o o o  
. l o 8 0  

Mo2020 
PPm 
.0011 
. 0 0 0 4  
3 2 . 6 3  

Na3302 Na5889 
PPm PPm - .  0 0 3 9  . 0 0 3 6  

. 0 2 5 5  . 0 0 0 7  
6 5 3 . 3  1 9 . 2 6  

#I . 0 0 0 2  .OOOl . 0 0 7 5  
#2  . 0 0 0 3  .OOOl . 0 0 1 7  

. o o o o  

. o o o o  
. 0 0 0 9  
. 0 0 1 4  

- .  0 2 1 9  . 0 0 4 1  
. 0 1 4 1  . 0 0 3 1  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High . 0 0 5 0  . 0 0 5 0  . 0 5 0 0  
Low - .  0050 - .  0050  - .  0500  

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  LC P a s s  
. 0 5 0 0  , 0 5 0 0  
- .  0500  - .  0500  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  

Avge  - .  0008  - .  0002  , 0 0 4 3  
SDev .OOOl , 0 0 1 5  , 0 0 0 4  
%RSD 8 . 4 8 3  6 7 7 . 8  1 0 . 2 4  

U n i t s  ppm PPm PPm 
2 2 0 3 / 2  
PPm - .  0033  

. 0 0 0 8  
2 3 . 2 5  

Pd3404  
PPm 
.OOlO 
.OOlO 
9 6 . 2 6  

S 1 8 2 0  Sb2068  

. 0 0 2 9  , 0 0 1 7  

. 0 0 2 3  . 0 0 4 7  
7 9 . 2 4  2 8 3 . 3  

PPm PPm 

#I - . 0 0 0 8  - . 0 0 1 3  . 0 0 4 0  
#2 - .  0 0 0 9  . 0 0 0 8  . 0 0 4 6  

- .  0028  
- .  0039  

. 0 0 0 3  

. 0 0 1 7  
. 0 0 4 6  . 0 0 5 0  
. 0 0 1 3  - .  0 0 1 7  

E r r o r s  LC P a s s  LC P a s s  NOCHECK 

Low - .  0 0 5 0  - .  0100 
H i g h  . 0 0 5 0  .OlOO 

NOCHECK LC P a s s  
, 0 0 5 0  
- .  0050  

LC P a s s  LC P a s s  
.OlOO .OlOO 
- .  0100 - .  0100 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  



Analysis  R e p o r t  B l a n k  S a m p l e  0 2 / 1 5 / 0 5  04 : 0 7  : 3 9  PM Page 2 

01.0070 
U n i t s  %R 
A v g e  9 9 . 6 9  
SDev . 7 1  
%RSD . 7 1 1 8  

P P m  P P m  
. 0 0 2 4  - .  0 0 2 3  
.0011 . 0 0 1 6  
4 5 . 4 5  6 9 . 9 9  

P P m  
.OOlO 
. 0 0 2 7  
2 8 3 . 0  

P P m  - .  0 0 0 7  
. 0 0 0 4  

4 9 . 1 3  

P P m  - .  0 0 0 7  
. 0 0 0 7  

9 9 . 7 1  

P P m  
. 0 0 1 4  
. 0 0 2 4  
1 6 5 . 7  

#I 1 0 0 . 2  
#2 9 9 . 1 8  

, 0 0 1 6  - .  0 0 1 1  
. 0 0 3 2  - .  0034 

- .  0 0 1 0  
. 0 0 2 9  

- .  0 0 0 5  
- .  0010 

- .  0002 
- . 0 0 1 2  

- .  0002 
, 0 0 3 1  

E r r o r s  NOCHECK 
H i g h  
Low 

NOCHECK NOCHECK LC P a s s  
.OlOO 
- .  0 1 0 0  

LC P a s s  
. 0 0 3 0  
- .  0 0 3 0  

L C  P a s s  
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
. 0 0 5 0  
- .  0050 

E l e m  S r 4 2 1 5  
U n i t s  p p m  
A v g e  , 0 0 0 1  
S D e v  . o o o o  
%RSD 6 2 . 5 4  

Th2837 T i 3 3 4 9  
P P m  P P m  - .  0 0 0 7  . o o o o  

. 0 0 3 7 .  . 0 0 0 2  
5 0 4 . 9  1 9 9 7 .  

T11908 
P P m  
. 0 0 2 5  
.OOOl 
2 . 1 2 4  

U 4 0 9 0  

. 0 1 4 0  

. 0 0 3 5  
2 5 . 2 5  

Pi% 
V 2 9 2 4  

. 0 0 0 3  

.OOlO 
3 7 5 . 3  

P P m  
W - 2 0 7 9  
P P m  - .  0 0 0 6  

, 0 0 0 9  
1 5 5 . 6  

#1 .OOOl 
#2 . o o o o  

. 0 0 1 9  .OOOl 
- .  0 0 3 3  - .  0 0 0 1  

. 0 0 2 4  

. 0 0 2 5  
. 0 1 6 5  
. 0 1 1 5  

.OOlO 
- .  0 0 0 5  

- .  0012 
.OOOl 

Errors LC P a s s  
H i g h  . 0 0 5 0  
L o w  - .  0050  

LC P a s s  LC P a s s  
.OlOO . 0 0 5 0  
- .  0 1 0 0  - .  0050 

LC P a s s  
.OlOO 
- .  0 1 0 0  

LC P a s s  
.loo0 - .  1 0 0 0  

LC P a s s  
. 0 0 5 0  
- .  0050 

LC P a s s  
.OlOO 
- .  0 1 0 0  

E l e m  Y 3 7 1 0  
U n i t s  p p m  
A v g e  - .  0 0 0 0  
S D e v  , 0 0 0 1  
%RSD 2 4 7 . 6  

Zn2062 Z r 3 4 9 6  
P P m  P P m  
- .  0 0 0 1  . 0 0 0 3  
.OOOl . 0 0 0 2  

6 9 . 6 3  4 7 . 3 6  

#1 . o o o o  
#2 - .  0 0 0 1  

- .  0 0 0 1  . 0 0 0 5  
- .  0 0 0 0  . 0 0 0 2  

Errors LC Pass 
H i g h  . 0 0 5 0  
L o w  - .  0050 

L C  P a s s  L C  P a s s  
. 0 0 5 0  . 0 0 5 0  
- .  0 0 5 0  - .  0050 



Analysis Report Blank Sample 02/15/05 04:07:39 PM Page 3 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 2 
*Counts Time 

3 4 5 
NOTUSED NOTUSED NOTUSED NOTUSE 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: CRI 
Run Time: 02/15/05 16:07:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0204 .0938 ,0168 
SDev .0005 .0015 .0012 
%RSD 2.544 1.603 7.385 

Units ppm PPm PPm 

#1 .0208 .0927 .0159 
#2 .0201 .0949 .0177 

Errors QC Pass QC Pass QC Pass 
Value .0200 . l o o 0  .0200 
Range 50.00 50.00 50.00 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0008 .0101 .0994 
SDev . o o o o  .0003 .0002 
%RSD 2.119 2. a77 ,2294 

#1 .0008 .0099 .0995 
#2 .0008 .0103 .0992 

Errors NOCHECK QC Pass QC Pass 
Value .OlOO . l o o 0  
Range 50.00 50.00 

Elem La3988 Li6707 Mg2790 

Avge .0005 .0704 .0040 
SDev . 0 0 0 7  ,0001 ,0021 
%RSD 135.6 .0799 52.02 

Units ppm PPm PPm 

#I . o o o o  .0705 .0025 
#2 ,0010 .0704 .0054 

Errors NOCHECK QC Pass NOCHECK 
Value ,1000 
Range 50.00 

Elem Ni2316 P 1782 2203/1 

Avge .0819 .lo53 ,0062 
SDev .0008 .0007 .0007 
%RSD .9285 .7021 11.36 

Units ppm PPm PPm 

#I .0824 ,1059 .0057 
#2 .0814 .lo48 .0066 

Errors QC Pass QC Pass NOCHECK 
Value .0800 . l o o 0  
Range 50.00 50.00 

Elem Sc3613 1960/1 1960/2 

02/15/05 04 : 12 : 24 PM Page 1 

Operator: 

010072 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
.lo84 .0206 .0098 - .  0071 
.0021 . o o o o  . o o o o  .0081 
1.906 .1108 .1528 115.2 

.lo69 .0206 .0098 - .  0128 

.lo99 .0205 .0098 - .  0013 
QC Pass QC Pass QC Pass NOCHECK 
. l o o 0  .0200 .OlOO 
50.00 50.00 50.00 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
,0198 .0499 .0940 - .  0126 
,0002 . 0 0 0 4  ,0130 .0090 
.8267 .8819 13.87 71.50 

.0197 ,0503 .lo32 - .  0062 

.0199 .0496 .0848 - .  0190 
QC Pass QC Pass QC Pass NOCHECK 
.0200 . 0 5 0 0  .loo0 
50.00 50.00 50.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0304 .0209 - ,0534 .0030 
.OOOl .0003 .1866 .0013 
.3002 1.199 349.2 45.36 

- .  1854 .0020 .0305 .0211 
.0303 .0207 .0785 ,0039 

QC Pass QC Pass NOCHECK NOCHECK 
.0300 .0200 
50.00 50.00 

2203/2 Pd3404 S 1820 Sb2068 

.0053 - .  0004 .0006 .1265 

.0036 ,0019 .0067 .0023 
67.41 430.0 1133. 1.800 

PPm PPm PPm PPm 

.0078 .0009 .0053 .1249 

.0028 - .  0018 - .  0041 .1281 

NOCHECK NOCHECK NOCHECK QC Pass 
.1200 
50.00 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 

Units %R 

SDev . o  
%RSD .0274 

Avge 100.2 

#I 100.2 
#2 100.3 

Errors NOCHECK 
Value 
Range 

E l e m  Sr4215 
Units p p m  
Avge .0208 
SDev . o o o o  
%RSD .lo56 

#1 .0208 
#2 .0209 

Errors QC Pass 
Value ,0200 
Range 50.00 

Y 3710 Elem - 
Units p p m  
Avge - .  0 0 0 1  
SDev .OOOl 
%RSD 259.6 

#1 . o o o o  
#2 - .  0001 
Errors NOCHECK 
Value 
Range 

QC Standard 

P P m  P P m  
,0112 ,0105 
.0049 .0053 
43.73 50.92 

.0078 .0142 

.0147 .0067 

NOCHECK NOCHECK 

Th2837 Ti3349 
P P m  P P m  
.0012 .0200 
.0007 . o o o o  
54.36 .1514 

.0017 .0199 

.0008 .0200 

NOCHECK QC Pass 
.0200 
50.00 

Zn2062 Zr3496 
P P m  P P m  
.0405 .0971 
.OOOl .0005 
.2723 .5078 

.0405 .0968 

.0404 .0975 

QC Pass QC Pass 
.0400 . l o o 0  
50.00 50.00 

P P m  

02/15/05 04: 12 :24 PM Page 2 

P P m  
010073 

PPm P P m  
,1117 ,0056 .0107 .0985 
.0008 .0022 ,0019 ,0022 
.6743 38.33 17.86 2.197 

.1000 .1122 . 0 0 7 1  ,0121 
.1111 .0041 .0094 .0970 

QC Pass QC Pass QC Pass QC Pass 
.loo0 ,0060 .OlOO .1000 

50.00 50.00 50.00 50.00 

T11908 U 4090 V 2924 W 2079 

.0254 .2006 .0990 .0016 

.0016 .0058 .0003 .0018 
6.369 2.877 .3505 109.2 

P P m  P P m  P P m  P P m  

,0243 .1965 .0992 ,0004 
,0266 .2047 .0987 .0028 

QC Pass QC Pass QC Pass NOCHECK 
.0200 ,2000 .1000 
50.00 50.00 50.00 



Analysis Report QC Standard 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 3 
*Counts Time NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  
722584 1 0 0 0 0  - -  
1 8 8 . 0 9 0 4  . O O O O O O O  - -  
.0260303  . O O O O O O O  - -  

- -  - -  

7 2 2 4 5 1  1 0 0 0 0  - -  
722717  1 0 0 0 0  - -  

4 

0 2 / 1 5 / 0 5  0 4  : 1 2  : 2 4  PM Page 3 

5 6 
Q10074 

NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  



Analysis Report QC Standard 02/15/05 04:17:09 PM Page 1 

Method: DAILY2 Sample Name: ICSA 
Run Time: 02/15/05 16:12:35 
Comment: 
Mode: CONC Corr. Factor: 1 

010075 Operator: 

B - 2496 
PPm - .  0149 

. o o o o  
.2079 

Ba4934 
PPm 
.OOlO 
.OOOl 
6.622 

Be3130 
PPm 
. o o o o  
. o o o o  
14.69 

Bi2230 
PPm - .  0041 
.0028 

67.41 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge .0007 497.4 - .  0002 
SDev . o o o o  .4 .0003 
%RSD 3.822 .0836 173.7 

#1 .0008 497.1 0000 
#2 .0007 497.7 - .  0004 

- .  0149 
- .  0149 

.0011 

.OOlO 
.OOOl 
. o o o o  

- .  0060 
- .  0021 

Errors NOCHECK QC Pass NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ca3179 Cd2265 Co2286 

Avge 451.1 - .  0000 .0004 
SDev 2.0 .0002 .OOOl 
%RSD .4500 10450. 29.06 

Units ppm PPm PPm 
Cr2677 
PPm 
.0005 
.OOOl 
17.31 

Cu3247 
PPm 
.0011 
.0003 
29.58 

Fe2714 
PPm 
188.3 

.3 
.1395 

K 7664 

- .  0120 
.0238 

198.2 

P% 

#I 452.5 - .  0002 ,0004 
#2 449.6 .OOOl .0003 

.0005 

.0004 
,0009 
.0013 

188.5 
188.2 

.0048 
- .  0288 

Errors QC Pass NOCHECK NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK QC Pass 
200.0 
20.00 

NOCHECK 

Elem La3988 Li6707 Mg2790 

Avge - .  0013 .0003 525.5 
SDev .0003 ,0001 1.1 
%RSD 23.02 29.79 .2066 

Units ppm PPm PPm 
Mn2576 
PPm - .  0009 

. o o o o  
5.194 

Mo2020 
PPm 
- .  0006 
.0002 

31.83 

Na3302 
PPm 
.1896 
.1429 
75.37 

Na5889 
PPm - .  0124 
5.947 
.0007 

#1 - .  0011 .0004 526.3 
#2 - .  0015 . 0 0 0 3  524.7 

- .  0009 
- .  0010 

- .  0007 
- .  0005 

.2906 

.0885 
- .  0119 
- .  0130 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 

Avge .0018 - .  0226 .0389 
SDev .0004 .0071 .OOOl 
%RSD 22.75 31.57 .2191 

Units ppm PPm PPm 
2203/2 
PPm - .  0326 
.0024 

7.230 

Pd3404 
PPm 
.0011 
.0024 
219.6 

S 1820 

.0194 

.0041 
20.98 

PPm 
Sb2068 
PPm 
.0067 
.0011 
16.91 

#1 .0021 - .  0175 .0389 
#2 .0015 - .  0276 .0388 

- .  0343 
- .  0309 

,0029 
- .  0006 

.0165 

.0222 
.0075 
,0059 

Errors NOCHECK NOCHECK NOCHECK 
Value 
Range 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem S c 3 6 1 3  1960/1 1960/2 Si2881 Se196 Sn1899 



Analysis Report 

Units %R 

SDev 1.32 
%RSD 1.377 

Avge 95.74 

#I 94.81 
#2 96.67 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge .0132 
SDev . o o o o  
%RSD ,1872 

#1 .0132 
#2 ,0132 

Errors NOCHECK 
Value 
Range 

Elem Y 3710 
Units pp” 
Avge - .  0006 
SDev . o o o o  
%RSD 8.026 

#1 - .  0005 
#2 - .  0006 
Errors NOCHECK 
Value 
Range 

QC Standard 

PPm PPm 
.0028 - .  0067 
.0051 .0024 
180.5 36.53 

,0064 - .  0050 
- .  0008 - .  0084 
NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.0290 - .  0016 
.0032 .0002 
10.87 9.642 

.0313 - .  0015 

.0268 - .  0017 
NOCHECK NOCHECK 

Zn2062 Zr3496 
PPm PPm 
.0208 - .  0004 
.0002 . o o o o  
1.082 13.25 

.0206 - .  0003 

.0209 - .  0004 
NOCHECK NOCHECK 

02/15/05 04:17:09 PM Page 2 

010076 
PPm PPm PPm PPm 
.0209 - .  0088 - .  0035 .0034 
.0040 .0015 .0033 .0005 
18.95 17.61 94.59 14.58 

.0181 - .  0099 - .  0012 ,0030 

.0237 - .  0077 - .  0059 .0037 

NOCHECK NOCHECK NOCHECK NOCHECK 

T11908 U 4090 V 2924 W 2079 

- .  0078 .0228 - .  0010 .0040 
.0020 .0070 .0004 ,0007 

26.12 30.67 43.33 18.06 

PPm PPm PPm PPm 

- .  0064 .0278 - .  0007 .0045 
- .  0093 ,0179 - .  0013 .0035 

NOCHECK NOCHECK NOCHECK NOCHECK 



Analysis Report 

IntStd 1 2 

QC Standard 

3 4 

02/15/05 04:17:09 PM 

5 6 010077 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 690136 10000 
SDev 9486.545 . O O O O O O O  - -  - -  - -  - -  - -  
%RSD 1.374591 . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

683428 1 0 0 0 0  
696844 1 0 0 0 0  



Analysis Report QC Standard 

Method: DAILY2 Sample Name: ICSAB 
Run Time: 02/15/05 16:17:20 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1,090 502.3 1.040 
SDev .002 .5 .002 
%RSD .1677 .0993 .2251 

Units ppm PPm PPm 

#1 1,091 502.6 1.042 
#2 1.088 501.9 1.038 

Errors QC Pass QC Pass QC Pass 
Value 1.000 500.0 1.000 
Range 20.00 20.00 20.00 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 456.0 .9339 .4745 
SDev 1.0 .0017 .0006 
%RSD .2189 .1789 .1176 

#1 455.3 .9328 .4748 
#2 456.7 .9351 .4741 

Errors QC Pass QC Pass QC Pass 
Value 500.0 1.000 .5000 
Range 20.00 20.00 20.00 

Elem La3988 Li6707 Mg2790 

Avge - ,0013 1.197 531.9 
SDev . o o o o  .005 .4 
%RSD 1.387 .4526 .0792 

Units ppm PPm PPm 

#I - .  0013 1.201 531.6 
#2 - .  0013 1.194 532.2 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P - 1782 2203/1 

Avge .9452 1.018 1.025 
SDev .0015 .004 .009 
%RSD ,1544 .4328 .8671 

Units ppm PPm PPm 

#I .9463 1.015 1.019 
#2 .9442 1.021 1.032 

Errors QC Pass NOCHECK NOCHECK 
Value 1.000 
Range 20.00 

Elem Sc3613 1960/1 1960/2 

02/15/05 04 :21: 54 PM Page 1 

Operator: 

B 2496 Ba4934 Be3130 Bi2230 

1.035 .5347 .4794 - .  0022 
.004 .0002 .0006 .0095 
.3447 ,0359 ,1155 425.8 

PPm PPm PPm PPm 

1.032 .5346 .4790 .0045 
1.037 ,5348 .4798 - .  0089 
QC Pass QC Pass QC Pass NOCHECK 
1.000 .5000 .5000 
20.00 20.00 20.00 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.4873 .5573 190.2 - .  0141 
.0002 .0017 .3 ,0220 
.0476 ,3015 .1389 155.4 

.4872 ,5585 190.0 - .  0297 

.4875 .5561 190.4 .0014 

QC Pass QC Pass QC Pass NOCHECK 
.5000 ,5000 200.0 
20.00 20.00 20.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.4871 1.033 ,4003 - .  0147 
.0007 ,001 .0942 .0022 
,1439 .1237 23.54 15.02 

.4866 1.033 .4669 - .  0132 

.4876 1.032 .3336 - .  0163 
QC Pass QC Pass NOCHECK NOCHECK 
,5000 1.000 
20.00 20.00 

2203/2 Pd3404 S 1820 Sb2068 

.9574 ,0062 .0141 1.077 

.0026 ,0037 .0096 .009 

.2682 59.50 68.34 .8719 

PPm PPm PPm PPm 

.9592 .0036 .0073 1.083 

.9555 .0088 .0209 1.070 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

Si2881 Pb220 Se196 Sn1899 
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010079 
PPm PPm PPm PPm 
1.075 .9801 1.035 1.017 
.002 .0012 .003 .004 
.1582 .1259 .2736 .3685 

Units 
Avge 
SDev 
%RSD 

%R 
94.92 

.97 
1.025 

PPm PPm 
1.034 1.036 
.002 .005 
,1780 .4988 

1.032 1.040 
1.035 1.033 

95.60 
94.23 

1.073 .9792 1.037 1.019 
1.076 .9809 1.033 1.014 

NOCHECK NOCHECK NOCHECK Errors 
Value 
Range 

QC Pass QC Pass QC Pass QC Pass 
1.000 1.000 1.000 1.000 
20.00 20.00 20.00 20.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 Ti3349 
PPm PPm 
.0250 .9876 
,0042 .0009 
16.66 ,0919 

TI1908 U - 4090 V - 2924 W - 2079 
PPm PPm PPm PPm 
.9919 1.009 .4943 .0006 
.0062 .024 .0006 .0026 
.6243 2.352 .1196 428.3 

Sr4215 
PPm 
1.077 
,001 
.0500 

#1 
#2 

1.077 
1.077 

.0280 .9882 

.0221 .9869 
.9875 .9920 .4947 .0024 
.9963 1.026 .4939 - .  0012 

Errors 
Value 
Range 

QC Pass 
1.000 
20.00 

NOCHECK NOCHECK QC Pass QC Pass QC Pass NOCHECK 
1.000 1.000 . 5 0 0 0  
2 0 . 0 0  2 0 . 0 0  2 0 . 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Zn2062 Zr3496 
PPm PPm 
.9739 ,9887 
.0018 .OOlO 
.1886 .0985 

Y - 3710 
PPm - .  0005 

. o o o o  
8.368 

- .  0005 
- .  0006 

,9726 .9880 
.9752 .9894 

Errors 
Value 
Range 

NOCHECK QC Pass QC Pass 
1.000 1.000 
20.00 20.00 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 684169 
SDev 7048.440 
%RSD 1.030219 

#1 689153 
#2 679185 

2 

QC Standard 02/15/05 04 : 2 1  : 54 PM Page 3 

3 4 5 6 010980 
Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: ICV/CCV Operator: 
Run Time: 02/15/05 16:25:46 
Comment : 
Mode: CONC Corr. Factor: 1 

010081 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge 1.003 9.780 5.111 
SDev ,001 .012 .006 
%RSD .0864 .1225 .1239 

Ba4934 
PPm 
10.23 

.03 
.2929 

Be3 13 0 Bi2230 
PPm PPm 
.9807 5.053 
.0016 .002 
.1602 .0407 

B 2496 

4.867 
.023 
.4667 

PPm 

#I 1.002 9.788 5.107 
#2 1.004 9.771 5.116 

.9818 5.052 

.9795 5.055 
4.851 
4.883 

10.25 
10.21 

Errors QC Pass QC Pass QC Pass 
Value 1.000 10.00 5.000 
Range 10.00 10.00 10.00 

QC Pass 
5.000 
10.00 

QC Pass 
10.00 
10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Elem Ca3179 Cd2265 Co2286 

Avge 20.06 .9884 5.005 
SDev .01 .0004 .007 
%RSD .0356 .0445 .1461 

Units ppm PPm PPm 
Cr2677 
PPm 
2.008 
.002 
.1138 

Cu3247 
PPm 
2.066 
.004 
.2120 

Fe2714 K 7664 

10.04 18.44 
.03 .03 

.2829 .1408 

PPm PPm 

#1 20.06 .9887 5.010 
#2 20.05 .9880 5.000 

2.063 
2.069 

10.06 18.42 
10.02 18.46 

2.010 
2.006 

Errors QC Pass QC Pass QC Pass 
Value 20.00 1.000 5.000 
Range 10.00 10.00 10.00 

QC Pass QC Pass 
10.00 20.00 
10.00 10.00 

QC Pass 
2.000 
10.00 

QC Pass 
2.000 
10.00 

Elem La3988 Li6707 Mg2790 

Avge 4.996 4.776 19.86 
SDev ,005 .004 .01 
%RSD .0905 .0850 .0720 

Units ppm PPm PPm 
Mn2576 
PPm 
1.010 
.002 
.1835 

Mo2020 
PPm 

Na3 3 02 Na5889 
PPm PPm 
28.20 441.06 

.13 .01 
.4627 .0242 

5.045 
.007 
.1486 

#1 4.993 4.773 19.85 
#2 4.999 4.779 19.87 

1.011 
1.009 

5.050 
5.039 

28.10 Q41.05 
28.29 Q41.07 

QC Pass QC Fail 
30.00 30.00 
10.00 10.00 

Errors QC Pass QC Pass QC Pass 
Value 5.000 5.000 20.00 
Range 10.00 10.00 10.00 

QC Pass 
1.000 
10.00 

QC Pass 
5.000 
10.00 

Elem Ni2316 P 1782 2203/1 

Avge 5.019 5.070 5.001 
SDev .004 .047 .005 
%RSD ,0730 .9300 .0922 

Units ppm PPm PPm 
2203/2 
PPm 
5.050 
.013 
.2528 

Pd3404 
PPm 
1.005 

. o o o  
.0465 

S 1820 Sb2068 

1.006 1.0000 
,010 .00301 

1.039 .3013 

PPm PPm 

#I 5.016 5.037 4.998 
#2 5.021 5.103 5.004 

5.059 
5.041 

1.006 
1.005 

.9989 1.002 
1.014 .9978 

Errors QC Pass QC Pass NOCHECK 
Value 5.000 5.000 
Range 10.00 10.00 

NOCHECK QC Pass 
1.000 
10.00 

QC Pass QC Pass 
1.000 1.000 
10.00 10.00 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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PPm 01QM2 
5 . 2 6 9  5 . 0 3 2  

. 0 1 4  .011 
. 2 7 4 1  . 2 0 9 2  

Units 
Avge 
SDev 
%RSD 

%R 
1 0 2 . 7  

.1 
. 0 9 3 9  

PPm PPm 
5 . 2 3 3  5 . 2 8 6  

, 0 1 9  . 0 3 1  
. 3 6 3 2  , 5 8 9 6  

PPm 
5 . 1 4 0  

, 0 0 5  
. 0 9 4 7  

PPm 
5 . 0 3 4  

. 0 0 7  
. 1 3 8 6  

1 0 2 . 8  
1 0 2 . 7  

5 . 2 2 0  5 . 3 0 8  
5 . 2 4 7  5 . 2 6 4  

5 . 1 4 4  
5 . 1 3 7  

5 . 0 3 9  
5 . 0 2 9  

5 . 2 7 9  5 . 0 3 9  
5 . 2 5 8  5 . 0 2 4  

E r r o r s  
Value 
Range 

NOCHECK NOCHECK NOCHECK QC Pass 
5 . 0 0 0  
10.00 

QC Pass 
5 . 0 0 0  
10.00 

QC Pass QC Pass 
5 . 0 0 0  5 . 0 0 0  
10.00 1 0 . 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

S r 4 2 1 5  
PPm 
5 . 1 0 9  
.010 

. 1 8 6 8  

Th2837  T i 3 3 4 9  
PPm PPm 
, 9 7 8 7  4 . 9 7 5  
. 0 0 3 2  . 0 0 4  
. 3 2 9 2  . 0 8 1 7  

T I 1 9 0 8  
PPm 
5 . 2 0 7  

. 0 0 8  
. 1 6 2 5  

U 4 0 9 0  

1 . 0 0 5  
. 0 1 2  

1 . 2 1 9  

PPm 
V - 2 9 2 4  W 2 0 7 9  

4 . 9 8 1  1 . 0 7 3  
. o o o  . 0 0 3  

. 0 0 2 3  . 2 3 5 5  

PPm PPm 

5.115 
5 . 1 0 2  

. 9 7 6 4  4 . 9 7 8  

. 9 8 1 0  4 . 9 7 3  
5 . 2 1 3  
5 . 2 0 1  

. 9 9 6 5  
1 . 0 1 4  

4 . 9 8 1  1 . 0 7 1  
4 . 9 8 1  1 . 0 7 5  

E r r o r s  
Value 
Range 

QC Pass 
5 . 0 0 0  
10.00 

QC Pass QC Pass 
1.000 5 . 0 0 0  
10.00 1 0 . 0 0  

QC Pass 
5 . 0 0 0  
10.00 

QC Pass 
1.000 
10.00 

QC Pass QC Pass 
5 . 0 0 0  1.000 
10.00 1 0 . 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

4 . 8 4 4  
. 0 0 3  

. 0 5 9 9  

PPm 
Zn2062 Z r 3 4 9 6  
PPm PPm 
1 . 0 1 6  4 . 9 1 3  

, 0 0 2  . 0 0 2  
. 2 3 6 5  . 0 3 4 7  

4 . 8 4 2  
4 . 8 4 6  

1 . 0 1 7  4 . 9 1 2  
1 . 0 1 4  4 . 9 1 5  

E r r o r s  
Value 
Range 

QC Pass 
5 . 0 0 0  
10.00 

QC Pass QC Pass 
1.000 5 . 0 0 0  
10.00 1 0 . 0 0  



Analysis Report QC Standard 0 2 / 1 5 / 0 5  0 4 : 3 0 : 2 0  PM 

IntStd 1 2 
Mode *Counts Time 

3 4 5 6 010083 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  
Avge 740506  10000 
SDev 7 5 1 . 6 5 4 5  . O O O O O O O  - -  - -  - -  - -  
%RSD . l o 1 5 0 5 5  . O O O O O O O  - -  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  - -  

#1 741038  1 0 0 0 0  
#2 7 3 9 9 7 5  1 0 0 0 0  



Analysis Report Blank Sample 02/15/05 04:36:56 PM Page 1 

Method: DAILY2 Sample Name: ICB/CCB 
Run Time: 02/15/05 16:32:22 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010084 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0002 - .  0021 - ,0006 .0151 .0003 . o o o o  - .  0028 
SDev .0008 ,0002 .0002 .0036 .0003 . o o o o  .0031 
%RSD 491.8 9.973 25.06 23.56 97.91 182.5 110.1 

#I .0007 - .0023 - .  0005 .0176 .0004 .OOOl - .  0006 
#2 - .  0004 - .  0020 - .  0007 .0125 .OOOl - .  0000 - .  0051 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 .0500 .0050 .0050 ,0100 

- .  0100 - .  0050 Low - .  0050 - .  0500 - .  0050 - .  0500 - .  0050 
Fe2714 K - 7664 Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 

Units ppm PPm PPm PPm PPm PPm PPm 
Avge ,0016 - .  0001 . o o o o  .0002 .OOOl .0032 - .  0109 
SDev .0016 . 0 0 0 4  .0002 .0002 .0002 .0190 ,0297 
%RSD 102.0 619.1 3943. 75.89 189.4 594.0 271.1 

#I . 0 0 2 7  - .  0003 - .  0001 .OOOl - .  0000 .0166 .OlOO 
# 2  .0004 .0002 .OOOl .0003 .0003 - .  0102 - .  0319 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 

Low - .  0500 - .  0050 - .  0050 - .0050 - .  0050 - .  0250 - .  1000 
High .0500 .0050 .0050 .0050 .0050 .0250 .loo0 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 

Avge .0006 . o o o o  ,0055 . o o o o  .0023 .0008 .0040 
SDev .0006 .0002 .0038 .OOOl .0014 ,1918 ,0004 

294.2 61.95 22850. 10.98 %RSD 95.47 449.4 70.32 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .OOlO .0002 .0027 ,0001 .0013 H. 1364 .0037 
# 2  . 0 0 0 2  - .  0001 .0082 - .  0000 .0033 L-. 1348 .0043 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 ,0050 .0500 .0050 .0050 .0500 .0500 
Low - .  0050 - .  0050 - .  0500 - .  0050 - .  0050 - .  0500 - .  0500 
Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0015 .0035 .0017 - .  0006 - .  0029 - .  0020 .0039 
SDev .OOlO .0019 .0013 .0022 .0041 .0139 .0017 
%RSD 63.25 53.02 79.00 349.1 142.7 707.2 44.04 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0009 .0022 .0026 - .  0022 . o o o o  .0079 .0051 
#2 - .  0022 .0048 .0007 . 0 0 0 9  L-. 0058 L-. 0118 .0027 

Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 

Low - .  0050 - .  0100 - .  0050 - .  0100 
High .0050 .OlOO .0050 ,0100 .OlOO 

- .  0100 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  R e p o r t  Blank Sample 02/15/05 04:36:56 PM Page 2 

U n i t s  
A v g e  
S D e v  
%RSD 

%R 
101.6 
1.6 

1.596 

PPm PPm - .  0028 ,0005 
.0023 .0016 

80.57 302.8 

PPm 
. 0 0 0 5  
.0005 
101.5 

PPm 
. 0 0 0 2  
, 0 0 1 0  
633.4 

- .  0006 .0033 
.0018 .0021 

315.0 62.58 

#1 
#2 

100.4 
102.7 

- .  0045 - .  0006 
- .  0012 .0017 

.OOOl 

.0008 
- .  0006 
,0009 

- .  0019 .0018 
.0007 .0047 

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.OlOO 
- .  0 1 0 0  

L C  Pass 
.0030 
- .  0030 

L C  P a s s  LC P a s s  
. 0 0 5 0  .0050 
- .  0050 - .  0050 

E l e m  
U n i t s  
A v g e  
S D e v  
%RSD 

Sr4215 
PPm 
.OOOl 
.OOOl 
123.8 

Th2837 Ti3349 
PPm PPm 
.0007 .OOOl 
.0032 .0003 
466.1 329.5 

TI1908 
PPm 
.0025 
.0047 
187.2 

U 4090 

,0003 
.0079 
2571. 

PPm 
V 2924 W - 2079 

.0003 - .  0019 

.0002 .0012 
80.74 62.03 

PPm PPm 

.0002 

. o o o o  
.0029 .0003 
- .  0016 - .  0001 

- .  0008 
.0058 

- .  0053 
.0059 

.0004 - .  0011 

.OOOl - .  0027 

E r r o r s  
H i g h  
L o w  

LC P a s s  
.0050 
- .  0 0 5 0  

LC Pass LC Pass 
.OlOO .0050 
- .  0100 - .  0 0 5 0  

LC P a s s  
.OlOO 
- .  0 1 0 0  

L C  P a s s  
. l o o 0  
- .  1 0 0 0  

LC P a s s  LC Pass 
.0050 .OlOO 
- .  0050 - .  0100 

E l e m  
U n i t s  
A v g e  
S D e v  
%RSD 

Y - 3710 
PPm 
. o o o o  
.0003 
732.8 

Zn2062 Zr3496 
PPm PPm 
. o o o o  .0006 
.OOOl .0003 
140.9 57.17 

#1 
#2 

.0002 
- .  0001 

.OOOl .0008 

. o o o o  .0003 

E r r o r s  
H i g h  
Low 

LC Pass 
.0050 
- .  0050 

LC Pass LC Pass 
.0050 , 0 0 5 0  
- .  0050 - .  0050 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 732032 
SDev 1 1 7 2 3 . 1 2  
%RSD 1 . 6 0 1 4 4 9  

#1 723743  
#2  740322  

Blank Sample 

2 3 
Time NOTUSED 

- -  - -  
- -  10000 

. o o o o o o o  - -  

. o o o o o o o  - -  

10000 - -  
10000 - -  

4 

0 2 / 1 5 / 0 5  0 4 : 3 6 : 5 6  PM Page 3 

5 6 018086 
NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: pbw-Bl5E2 pg60-043 Operator: 
Run Time: 02/15/05 16:37:08 
Comment: 
Mode: CONC Corr. Factor: 1 

010087 

Elem A93280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  - .  0030 .0003 .0086 . o o o o  . o o o o  - .0077 
SDev .0019 .0065 .0035 ,0009 . o o o o  . o o o o  .0024 
%RSD 11930. 216.5 1260. 10.04 20.95 170.0 31.48 

#1 - .  0013 - .0076 .0028 .0092 . o o o o  - . o o o o  - .  0094 
#2 .0014 .0016 - .  0022 ,0080 . o o o o  . o o o o  - .  0060 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 

Low - .  0050 - .  0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 
High ,0050 ,0500 .0050 ,0500 .0050 .0050 .OlOO 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0102 - .  0000 . o o o o  .OOOl .0002 .0075 - .0135 
SDev .0016 .OOOl .0003 .OOOl .0008 .0253 .0294 
%RSD 15.26 759.6 440500. 157.8 341.0 338.9 217.1 

#I .0091 . o o o o  ,0002 ,0001 - .  0003 - .  0104 - .0343 
#2 .0114 - .  0001 - .  0002 - .  0000 .0008 H. 0254 .0072 

E r r o r s  LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 . 0 0 5 0  .0050 .0250 .loo0 
Low - .  0500 - .  0050 - .  0050 - .  0050 - .  0050 - .  0250 - .  1000 

Na5889 Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0002 . o o o o  ,0029 - .  0001 .0008 L- .1447 - .0011 
SDev .0019 .OOOl ,0068 .OOOl .0013 .1665 .0040 
%RSD 1204. 161.3 235.0 167.2 169.6 115.1 361.0 

#I - .  0012 - . o o o o  - .  0019 . o o o o  - .0002 L- .2624 - .  0039 
#2 ,0015 ,0001 .0077 - .  0001 .0017 - .  0270 . 0 0 1 7  

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Low LC Pass 
High .0050 .0050 .0500 ,0050 ,0050 .0500 .0500 
Low - .  0050 - .  0050 - .  0500 - .  0050 - .  0050 - .  0500 - .  0500 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm 

%RSD 78.67 

.0037 - .0008 - . o o o o  .0065 .0048 
SDev .0008 .0040 .0031 .0007 .0045 .0007 .0013 

257.6 82.88 84.65 13190. 10.51 27.01 

Avge .OOlO - .  0015 

#I .0015 - ,0043 .0015 - .  0013 - .  0032 .0060 .0039 
#2 .0004 .0013 .0059 - .  0003 ,0031 .0070 .0057 

Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 
High ,0050 .OlOO .0050 .OlOO ,0100 

- .  0100 - .OlOO Low - .  0050 - .  0100 - .  0050 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010088 
PPm PPm Units 

Avge 
SDev 
%RSD 

%R 
100.6 
1.2 

1.151 

PPm 
- .0025 
.0070 

280.3 

PPm - .  0069 
.0011 

15.41 

PPm - .  0009 
.0042 

495.0 

PPm 
.0007 
.0015 
211.0 

L-. 0055 H. 0083 
.0031 .0005 

56.02 5.835 

#1 
#2 

101.4 
99.79 

- .  0075 
.0025 

- .0077 
- .  0062 

- .  0038 
.0021 

- .  0003 
.0018 

L-. 0076 H. 0080 
- .  0033 H. 0087 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
,0100 
- 0100 

LC Pass 
.0030 
- .  0030 

LC Low LC High 
.0050 .0050 
- .  0050 - .  0050 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 
PPm 
.0003 
. o o o o  
1.137 

Ti3349 
PPm 
. o o o o  
. o o o o  
11.07 

T11908 
PPm - .  0003 

. 0 0 0 9  
275.8 

Sr4215 
PPm 
. o o o o  
.OOOl 
482.5 

U 4090 

.0058 

.0223 
387.2 

PPm 
V 2924 W 2079 
PPm PPm - .  0002 - .  0008 
.0008 .0050 

368.2 658.6 

- .  0 0 0 0  
. o o o o  

.0003 

.0003 
. o o o o  
. o o o o  

.0003 
- .  0009 

- .  0100 
,0215 

.0003 - .  0043 
- .  0007 .0028 

Errors 
High 
Low 

LC Pass 
.0050 
- .  0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
.0050 
- . 0 0 5 0  

LC Pass 
,0100 
- ,0100 

LC Pass 
. l o o 0  
- .loo0 

LC Pass LC Pass 
.0050 .OlOO 
- .0050 - .  0100 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
.OOOl 

64.83 

PP" 
Zn2062 
PPm 
.0005 
.0003 
55.94 

Zr3496 
PPm 
.0002 
.0002 
103.5 

#1 
#2 

- .  0001 
- .  0002 

.0003 

.0008 
.OOOl 
.0004 

Errors 
High 
Low 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 

LC Pass 
,0050 
- .  0050 



Analysis Report 

IntStd 1 2 3 4 

02/15/05 04 : 4 1  : 42 PM Page 3 

5 6 019089 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 725216 10000 
SDev 8353.053 . O O O O O O O  - -  - -  
%RSD 1.151803 . O O O O O O O  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 4 : 4 6 : 2 7  PM 

Method: DAILY2 S a m p l e  N a m e :  l c s w - B l 5 E 2  
Run T i m e :  0 2 / 1 5 / 0 5  1 6 : 4 1 : 5 4  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 
010090 

E l e m  Ag3280 A13082 As1890  B 2 4 9 6  

Avge  . l o 2 2  3 . 8 9 8  4 . 0 7 5  . 0 0 6 8  
SDev .OOlO . 0 0 8  . 0 1 4  . 0 0 0 7  
%RSD . 9 7 2 8  . 2 0 6 3  . 3 4 1 3  1 0 . 7 6  

U n i t s  ppm PPm PPm PPm 
B i 2 2 3 0  
PPm - .  0084  

. 0 0 1 7  
2 0 . 3 0  

Ba4934 
PPm 
4 . 0 5 9  
.011 

. 2 7 9 7  

B e 3  1 3  0 
PPm 
. l o 0 7  
. o o o o  
. 0 1 0 7  

#1 . l o 2 9  3 . 8 9 2  4 . 0 6 6  . 0 0 7 3  
#2 , 1 0 1 5  3 . 9 0 3  4 . 0 8 5  . 0 0 6 3  

4 . 0 6 7  
4 . 0 5 1  

. l o 0 7  

. l o 0 7  
- .  0096  
- .  0072  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  

Avge  2 0 . 1 7  ,1001 . 9 9 0 9  . 4 0 5 4  
SDev . 0 2  . 0 0 0 7  . 0 0 3 0  . 0 0 0 7  
%RSD . 1 2 2 8  . 6 6 2 4  , 3 0 4 6  , 1 6 3 3  

U n i t s  ppm PPm PPm PPm 
Cu3247 
PPm 
. 5 1 3 2  
. 0 0 1 5  
. 2 9 6 5  

Fe2714  
PPm 
2 . 0 8 5  

. 0 2 5  
1 . 1 8 0  

K - 7664  
PPm 
1 6 . 1 4  

. o o  
.0110 

#1 2 0 . 1 6  . l o 0 5  , 9 9 3 0  . 4 0 5 8  
#2 2 0 . 1 9  . 0 9 9 6  . 9 8 8 8  . 4 0 4 9  

, 5 1 4 3  
. 5 1 2 2  

2 . 0 6 7  
2 . 1 0 2  

1 6 . 1 4  
1 6 . 1 4  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 

Avge  . 0 0 1 2  , 0 0 0 2  1 9 . 9 6  1 . 0 0 5  
SDev . 0 0 0 4  . o o o o  .01 . o o o  
%RSD 3 0 . 7 0  2 . 3 0 7  . 0 4 0 2  . 0 3 6 4  

U n i t s  ppm PPm PPm PPm 
Mo2 02 0 
PPm 
.OOlO 
.OOlO 
9 6 . 4 0  

Na3302 
PPm 
1 7 . 7 4  

. 2 6  
1 . 4 4 1  

Na5889 
PPm 
2 5 . 4 4  

. 0 3  
. 1 2 1 9  

#I . 0 0 0 9  , 0 0 0 2  1 9 . 9 5  1 . 0 0 5  
#2 . 0 0 1 4  . 0 0 0 2  1 9 . 9 6  1 . 0 0 6  

, 0 0 1 7  
. 0 0 0 3  

1 7 . 5 6  
1 7 . 9 2  

2 5 . 4 6  
2 5 . 4 2  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  

Avge  1 . 0 0 4  . 0 0 4 3  1 . 0 0 8  1 . 0 1 7  
SDev . 0 0 2  , 0 0 5 9  . 0 0 3  . 0 0 3  
%RSD . 2 1 0 9  1 3 7 . 0  . 2 8 6 9  , 3 3 6 3  

U n i t s  ppm PPm PPm PPm 
Pd3404  
PPm 
, 0 0 1 3  
. 0 0 2 4  
1 8 6 . 0  

S 1 8 2 0  

. o o o o  

. 0 1 1 5  
3 1 9 2 0 .  

PPm 
Sb2068  
PPm 
. 9 7 3 3  
. 0 1 9 6  
2 . 0 1 8  

#1 1 . 0 0 3  .OOOl 1 . 0 0 6  1 . 0 1 9  
#2 1 . 0 0 6  . 0 0 8 4  1 . 0 1 0  1 . 0 1 4  

- .  0004  
, 0 0 3 0  

. 0 0 8 2  
- .  0 0 8 1  

. 9 5 9 4  

. 9 8 7 1  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  

Avge  9 8 . 4 9  4 . 1 8 9  4 . 2 7 0  . 0 0 6 0  
SDev . 8 7  . 0 0 5  . 0 2 0  .OOOl 
%RSD . 8 7 9 3  . 1 3 0 0  . 4 6 3 1  2 . 1 3 2  

U n i t s  %R PPm PPm PPm 
Pb220 
PPm 
1 . 0 1 4  
.001 

. 1 2 9 7  

S e 1 9 6  
PPm 
4 . 2 4 3  

. 0 1 5  
. 3 5 3 7  

Sn1899  
PPm 
1 . 9 7 9  

. 0 0 5  
. 2 3 1 4  

#1 9 9 . 1 0  4 . 1 9 2  4 . 2 8 4  . 0 0 6 1  
#2 9 7 . 8 8  4 . 1 8 5  4 . 2 5 6  . 0 0 5 9  

1 . 0 1 5  
1 . 0 1 3  

4 . 2 5 4  
4 . 2 3 2  

1 . 9 8 2  
1 . 9 7 6  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 

Avge . 0 0 0 7  - .  0156  - .  0 0 0 1  4 . 1 3 2  
SDev . o o o o  , 0 0 0 2  .OOOl . o o o  
%RSD 1 . 3 4 6  1 . 2 9 3  4 2 . 2 2  .0110 

U n i t s  ppm PPm PPm PPm 
U 4 0 9 0  

. 0 0 6 1  

. 0 0 5 3  
8 7 . 1 7  

PPm 
V 2924  

. 9 9 1 0  

. 0 0 0 5  

. 0 4 8 5  

PPm 
W 2 0 7 9  

- .  0036  
PPm 

. 0 0 2 6  
7 2 . 1 3  

#I . 0 0 0 7  - .  0 1 5 7  - .  0002  4 . 1 3 2  
#2 . 0 0 0 7  - .  0154  - .  0 0 0 1  4 . 1 3 2  

, 0 0 9 8  , 9 9 1 3  
. 0 0 2 3  . 9 9 0 6  

- .  0018  
- .  0054 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710  

- .  0002 
.OOOl 

3 1 . 8 5  

PPm 

- .  0 0 0 2  
- .  0003  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
709919  
6 2 3 3 . 8 5 4  
. 8 7 8 1 0 7 7  

714327  
7 0 5 5 1 1  

Zn2062 
PPm 
1 . 0 0 8  
.002 

. 1 7 7 0  

1.006 
1 . 0 0 9  

2 
Time 
- -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

0 2 / 1 5 / 0 5  0 4 : 4 6 : 2 7  PM 

Z r 3 4 9 6  
PPm 
. 0 0 0 5  
. o o o o  
. 4 9 9 7  

. 0 0 0 5  

. 0 0 0 5  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  04 : 51 : 13 PM 

Method: DAILY2 S a m p l e  N a m e :  2 5 8 6 0 9 - 1  
Run Time :  0 2 / 1 5 / 0 5  1 6 : 4 6 : 3 9  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  

010092 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 
U n i t s  ppm PPm PPm PPm PPm PPm 
Avge . 0 0 3 5  . 0 0 0 2  , 0 0 4 6  . 0 0 6 9  . 0 0 0 2  . o o o o  
SDev .OOlO . 0 0 8 1  . 0 0 0 6  . 0 0 0 4  . o o o o  . o o o o  
%RSD 2 8 . 3 8  3 7 0 8 .  1 3 . 3 0  5 . 9 4 4  3 . 1 7 4  1 0 4 . 0  

#I . 0 0 2 8  - .  0 0 5 5  . 0 0 5 0  . 0 0 7 2  . 0 0 0 2  . o o o o  
#2 , 0 0 4 2  . 0 0 6 0  . 0 0 4 2  . 0 0 6 6  , 0 0 0 2  . o o o o  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  

Avge  - .  0 8 0 1  . 0 0 0 2  , 0 0 5 6  . 0 0 1 3  . 0 3 3 0  . 0 1 5 5  
SDev . 0 0 1 5  .OOOl . o o o o  . o o o o  . o o o o  . 0 2 1 2  
%RSD 1 . 8 2 5  6 3 . 3 0  . 1 6 8 5  1 . 5 8 2  . 0 0 9 4  1 3 7 . 3  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 - .  0 8 1 1  . 0 0 0 3  . 0 0 5 6  . 0 0 1 3  . 0 3 3 0  . 0 0 0 4  
#2 - .  0790 .OOOl , 0 0 5 6  . 0 0 1 4  . 0 3 3 0  . 0 3 0 5  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 
Units pprn PPrn PPm PPm PPm PPm 
Avge - . 0 0 0 3  .OOOl , 0 0 1 8  .OOOl , 0 0 1 7  - . 0 7 5 4  

. 0 0 2 0  .OOOl .OlOO . o o o o  . 0 0 0 2  . 2 3 6 8  SDev 
%RSD 6 2 5 . 1  1 0 6 . 4  5 5 2 . 3  1 8 . 1 4  1 0 . 4 7  3 1 4 . 1  

. 0 0 1 8  - . 2 4 2 8  #1 - .  0017  . o o o o  - .  0052  . 0 0 0 2  
#2 .0011 . 0 0 0 2  . 0 0 8 8  .OOOl , 0 0 1 6  . 0 9 2 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  

Avge  - , 0 0 1 6  . 0 5 4 1  6 8 1 . 6  6 6 8 . 3  - .  0 0 0 8  , 0 2 8 9  
SDev . 0 0 1 5  . 0 0 2 5  4 . 7  3 . 5  . 0 0 4 1  . 0 2 8 7  

U n i t s  ppm Pi% PPm PPm PPm PPm 

%RSD 8 9 . 0 4  4 . 5 8 7  . 6 8 3 9  . 5 2 0 7  5 2 2 . 9  9 9 . 1 2  

#I - .  0027  . 0 5 2 4  6 7 8 . 3  6 7 0 . 8  - .  0 0 3 7  . 0 4 9 2  
#2 - .  0006  . 0 5 5 9  6 8 4 . 9  6 6 5 . 9  . 0 0 2 1  , 0 0 8 7  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  
U n i t s  %R PPm PPm PPm PPm PPm 
Avge 1 0 5 . 2  - .  0 1 6 9  . 0 0 4 1  . 0 0 2 6  6 7 2 . 8  - .  0 0 2 9  
SDev . 3  , 0 0 0 8  . 0 0 2 2  . 0 0 3 4  . 8  . 0 0 1 2  
%RSD , 2 6 4 7  4 . 9 0 6  5 3 . 1 1  1 2 9 . 3  . 1 1 3 9  4 0 . 9 5  

#1 1 0 5 . 4  - . 0 1 7 5  . 0 0 5 7  , 0 0 0 2  6 7 3 . 3  - .  0020  
#2 1 0 5 . 0  - .  0 1 6 3  , 0 0 2 6  . 0 0 5 0  6 7 2 . 2  - .  0 0 3 7  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  

Avge - .  0 0 0 0  - .  0 0 1 5  . 0 0 0 5  . 0 0 3 4  . 0 2 8 9  . 0 0 0 6  
SDev .OOOl , 0 0 0 6  , 0 0 0 2  . 0 0 3 7  . 0 2 7 5  . 0 0 0 3  
%RSD 7 3 5 . 0  4 3 . 5 1  4 7 . 3 3  1 1 0 . 9  9 5 . 2 1  4 0 . 6 1  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I - .  0 0 0 1  - .  0 0 2 0  . 0 0 0 6  . 0 0 6 0  , 0 0 9 4  . 0 0 0 8  
#2 . o o o o  - .  0 0 1 0  . 0 0 0 3  . 0 0 0 7  . 0 4 8 3  . 0 0 0 4  

B i 2 2 3 0  
PPm 
. 0 2 2 7  
. 0 0 7 7  
3 3 . 9 2  

. 0 1 7 3  

. 0 2 8 1  

K - 7664  
PPm - .  0 2 4 1  

. 0 3 7 2  
1 5 4 . 3  

- .  0504 
. 0 0 2 2  

Na5889 
PPm 
. 0 2 2 2  
. 0 0 8 6  
3 8 . 8 4  

, 0 1 6 1  
. 0 2 8 2  

Sb2068  
PPm 
- 5 . 6 2 1  

. 0 7 0  
1 . 2 4 8  

- 5 . 6 7 0  
- 5 . 5 7 1  

Sn1899  
PPm 
6 9 8 . 3  

3 . 1  
. 4 3 7 8  

6 9 6 . 2  
7 0 0 . 5  

W 2 0 7 9  

.OOOl 

. 0 0 2 7  
2 9 8 6 .  

PPm 

- .  0018  
. 0 0 2 0  



Analysis Report 02/15/05 04 : 51: 13 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

. o o o o  
27.97 

PPm 
Zn2062 
PPm - .  0135 
.OOOl 
.5433 

Zr3496 
PPm 
.0013 
. 0 0 0 3  
20.29 

.OOOl 
,0001 

- .  0135 
- .0134 

,0015 
.0011 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
758174 
2062.630 
.2720526 

2 3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

759632 
756715 

10000 
10000 



Analysis Report 02/15/05 04 : 55: 58 PM 

Method: DAILY2 Sample Name: 258609-1d 
Run Time: 02/15/05 16:51:24 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 010094 

Elem Ag328O A13082 As1890 B 2496 

Avge .0043 ,0009 .0082 .0038 
SDev .0009 .0065 .0016 .0018 
%RSD 21.96 689.5 20.01 47.61 

Units ppm PPm PPm Pi% 
Ba4934 
PPm - .  0000 
.0002 

758.5 

Be3 13 0 
PPm - .  0000 

. o o o o  
282.8 

Bi2230 
PPm 
.0345 
.0034 
9.770 

#I .0049 .0055 .0094 .0051 
#2 .0036 - .  0037 .0070 .0025 

.OOOl 
- .  0002 

. o o o o  
- .  0 0 0 0  

,0369 
.0321 

Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge - .  0807 .0003 .0055 . o o o o  
SDev .0007 .0004 .0004 .0015 
%RSD .8883 110.7 6.995 3049. 

Cu3247 
PPm 
.0357 
.0014 
3.842 

Fe2714 
PPm 
.0248 
.0011 
4.304 

K 7664 
PPm - .  0161 
.0012 

7.625 

#I - .  0802 .OOOl .0058 .0011 
#2 - .  0812 .0006 .0053 - .  0010 

.0367 

.0347 
.0255 
.0240 

- .  0170 
- .  0153 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge .0003 .OOOl .0049 - .  0002 
SDev .0005 . o o o o  ,0039 .OOOl 
%RSD 167.6 22.47 79.92 83.02 

Mo2020 
PPm 
.0022 
,0012 
54.59 

Na3302 
PPm 
.1336 
.1269 
94.98 

Na5889 
PPm 
.0340 
,0062 
18.22 

#1 .0006 ,0002 .0077 - .  0001 
#2 - .  0001 .OOOl .0021 - .  0003 

.0030 

.0013 
.2233 
.0439 

.0296 

.0383 

Elem Ni2316 P - 1782 2203/1 2203/2 

Avge - .  0031 .0406 742.9 738.3 
SDev .0009 .0047 10.1 4.2 
%RSD 28.68 11.48 1.362 .5724 

Units ppm PPm PPm PPm 
Pd3404 
PPm - .  0019 
,0013 

68.18 

S - 1820 
PPm 
.0349 
.0193 
55.48 

Sb2068 
PPm 
-6.986 

.016 
.2327 

#1 - .  0025 .0439 750.0 735.3 
#2 - .  0037 .0373 735.7 741.3 

- .  0010 
- .  0028 

.0485 

.0212 
-6.998 
-6.975 

Elem Sc3613 1960/1 1960/2 Si2881 
Units %R PPm PPm PPm 
Avge 107.7 - .  0124 - .  0014 - .  0005 
SDev .6 .0133 .0019 ,0016 
%RSD .5352 106.7 137.6 305.4 

Pb2 2 0 
PPm 
739.8 

.6 
.0751 

Se196 
PPm - .  0051 
.0057 

112.6 

Sn1899 
PPm 
728.5 
5.9 

.8118 

#I 108.1 - .  0218 - .  0028 - .  0016 
#2 107.3 - .  0031 - .  0000 .0006 

740.2 
739.4 

- .  0091 
- .  0010 

732.7 
724.3 

Elem Sr4215 Th2837 Ti3349 T11908 
Units ppm PPm PPm PPm 
Avge . o o o o  - .  0102 - .  0001 - .  0017 
SDev . o o o o  .0039 .0004 .0130 
%RSD 56.47 38.42 662.2 749.6 

U 4090 

.0528 
,0249 
47.12 

PPm 
V 2924 

- .  0002 
.0013 

717.0 

PPm 
W 2079 

- .  0012 
.0037 

306.1 

PPm 

#I . o o o o  - .  0075 .0003 .0074 
#2 . o o o o  - .  0130 - .  0004 - .  0109 

.0704 .0008 

.0352 - .  0011 
.0014 
- .  0038 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710  

- .  0002 
, 0 0 0 3  

1 5 3 . 2  

PPm 

. o o o o  
- .  0004 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
776242 
4 1 0 9 . 7 0 5  
. 5 2 9 4 3 6 0  

Zn2062 
PPm - .  0142  

, 0 0 1 4  
1 0 . 0 8  

- .  0132  
- .  0152  

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

Z r 3 4 9 6  
PPm 
. 0 0 0 3  
.0019 
6 1 6 . 8  

, 0 0 1 6  
- .  0 0 1 0  

0 2 / 1 5 / 0 5  04  : 55 : 58 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 5 : 0 0 : 4 3  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 5 8 6 0 9 4 1 ;  d f5  Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  1 6 : 5 6 : 1 0  
C o m m e n t :  
Mode: CONC Corr .  F a c t o r :  1 

010096 

E l e m  Ag328O A13082 As1890  
U n i t s  ppm PPm PPm 
Avge . 0 0 0 5  - .  0028  .OOOl 
SDev . 0 0 0 3  . 0 0 1 9  . 0 0 2 3  
%RSD 6 9 . 4 6  6 5 . 8 4  2 2 5 6 .  

B 2 4 9 6  

. 0 0 4 8  
, 0 0 0 1  
2 . 9 2 6  

P b  
Ba4934 
PPm 
.OOOl 
, 0 0 0 1  
6 6 . 7 8  

Be3130 B i 2 2 3 0  
PPm PPm 
. o o o o  - .  0002  
. o o o o  . 0 0 0 5  
5 2 . 3 4  2 0 3 . 8  

#1 . 0 0 0 7  - .  0 0 4 1  . 0 0 1 7  
#2 . 0 0 0 2  - .  0 0 1 5  - .  0 0 1 5  

. 0 0 4 9  

. 0 0 4 7  
. 0 0 0 2  
.OOOl 

. o o o o  - .  0006  

. o o o o  .OOOl 

E l e m  Ca3179 Cd2265 Co2286 

Avge  - .  0193 . o o o o  . 0 0 0 7  
SDev . o o o o  .OOOl .OOOl 
%RSD . 0 6 4 8  2 1 2 3 .  7 . 0 0 6  

U n i t s  ppm PPm PPm 
C r 2 6 7 7  
PPm 
. 0 0 0 3  
. 0 0 0 8  
2 6 3 . 3  

Cu3247 
PPm 
, 0 0 6 5  
. 0 0 0 9  
1 4 . 2 9  

Fe2714  K - 7664  
PPm PPm 
. 0 1 4 5  - .  0042  
. 0 1 8 8  , 0 0 3 8  
1 2 9 . 8  8 9 . 4 6  

#1 - .  0194 .OOOl , 0 0 0 7  
#2 - .  0193  - .  0 0 0 1  . 0 0 0 8  

. 0 0 0 8  
- .  0003  

. 0 0 7 1  
, 0 0 5 8  

. 0 0 1 2  - .  0 0 6 9  

. 0 2 7 8  - .  0016  

E l e m  La3988  L i 6 7 0 7  Mg2790 

Avge  - .  0008 , 0 0 0 1  . 0 0 2 3  
SDev .OOOl . o o o o  , 0 0 3 5  
%RSD 7 . 7 2 8  1 8 . 7 6  1 5 1 . 8  

Units p p m  PPm PPm 
Mn2576 
PPm 
.OOOl 
.OOOl 
1 2 8 . 4  

Mo2020 
PPm 
. 0 0 0 6  
.OOOl 
2 0 . 1 4  

Na5889 Na3302 
PPm PPm - .  0 4 9 5  , 0 0 7 1  

. 1 3 2 1  . 0 0 5 5  
2 6 6 . 8  7 7 . 8 3  

#1 - .  0008 .OOOl . 0 0 4 8  
#2 - .  0009  .OOOl - .  0002 

. 0 0 0 2  

. o o o o  
. 0 0 0 5  
. 0 0 0 7  

- .  1 4 2 9  . 0 0 3 2  
, 0 4 3 9  .0110 

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  

Avge  . o o o o  , 0 1 0 5  1 4 2 . 2  
SDev . 0 0 2 2  . 0 0 6 0  .1 
%RSD 2 4 9 0 0 0 .  5 7 . 1 2  . 0 7 9 0  

U n i t s  ppm PPm PPm 
2 2 0 3 / 2  
PPm 
1 4 1 . 2  

1 . 2  
. 8 4 7 3  

Pd3404  
PPm - .  0 0 0 1  
.OOlO 

6 4 2 . 5  

S - 1 8 2 0  Sb2068  
PPm PPm 
.OOOl - . 1 1 7 3  
.0011 . 0 0 6 3  
1 2 3 6 .  5 . 3 8 6  

#I . 0 0 1 6  . 0 1 4 7  1 4 2 . 3  
#2 - .  0016 . 0 0 6 3  1 4 2 . 2  

1 4 2 . 1  
1 4 0 . 4  

- .  0 0 0 8  
. 0 0 0 5  

. 0 0 0 9  - .  1 2 1 7  
- .  0007  - .  1 1 2 8  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  

Avge  1 0 0 . 3  . 0 0 4 5  . 0 0 0 8  
SDev . o  . 0 0 0 8  . 0 0 6 4  
%RSD . 0 0 6 8  1 6 . 9 9  773 .0  

U n i t s  %R PPm PPm 
S i 2 8 8 1  
PPm - .  0034 

. 0 0 0 7  
2 1 . 6 9  

Pb220 
PPm 
1 4 1 . 6  

. 8  
. 5 9 0 0  

S e 1 9 6  Sn1899  
PPm PPm 
. 0 0 2 1  2 0 6 . 7  
. 0 0 4 0  . 2  
1 9 2 . 7  .1068 

#1 1 0 0 . 3  . 0 0 4 0  . 0 0 5 4  
#2 1 0 0 . 3  . 0 0 5 1  - .  0037  

- .  0 0 2 9  
- .  0039  

1 4 2 . 1  
1 4 1 . 0  

. 0 0 4 9  2 0 6 . 9  
- .  0008  2 0 6 . 5  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  
U n i t s  ppm PPm PPm 
Avge - .  0 0 0 0  . 0 0 3 4  , 0 0 0 1  
SDev . o o o o  . 0 0 1 3  . 0 0 0 3  
%RSD 3 8 . 1 7  3 9 . 6 0  2 6 0 . 3  

T11908 
PPm - .  0023  

. 0 0 4 6  
2 0 4 . 0  

U 4 0 9 0  
PPm - .  0 0 6 3  

. 0 0 7 7  
1 2 2 . 4  

V 2924  W 2 0 7 9  

. o o o o  - .  0020 

. 0 0 0 3  . 0 0 0 3  
6 2 7 . 6  1 5 . 7 9  

PPm PPm 

#1 - .  0 0 0 0  . 0 0 4 3  . 0 0 0 3  
#2 - .  0 0 0 0  , 0 0 2 4  - .  0 0 0 1  

- .  0 0 5 5  
.OOlO 

- .  0 0 0 9  
- .  0118  

. 0 0 0 2  - .  0018  
- .  0 0 0 1  - .  0022 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

Y 3710  

.OOOl 

.OOOl 
1 5 8 . 9  

PPm 

.OOOl 
- .  0 0 0 0  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
722750  
5 5 . 8 6 1 4 4  
. 0 0 7 7 2 9 0  

722789  
722710  

Zn2062 
PPm - .  0 0 3 7  

. 0 0 0 2  
5 . 3 6 1  

- .  0 0 3 5  
- .  0038  

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Z r 3 4 9 6  
PPm 
. 0 0 0 2  
. 0 0 0 7  
3 3 4 . 4  

. 0 0 0 7  
- .  0003 

0 2 / 1 5 / 0 5  0 5 : 0 0 : 4 3  PM Page 2 

010097 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 5 : 0 5 : 2 9  PM 

Method: DAILY2 S a m p l e  N a m e :  2 5 8 6 0 9 - l a s p k  
Run T i m e :  0 2 / 1 5 / 0 5  1 7 : 0 0 : 5 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010098 

A13082 As1890  B 2 4 9 6  Ba4934  Be3130 E l e m  Ag328O 
U n i t s  ppm 
Avge  . 0 5 5 2  1 . 9 7 2  2 . 0 0 5  . 0 0 4 6  2 . 0 0 1  . 0 4 8 7  

%RSD 3 . 0 6 4  . 5 2 9 0  . 4 4 5 8  3 5 . 9 1  . 2 1 3 7  . 3 8 9 6  

PPm PPm Pi% PPm PPm 

SDev , 0 0 1 7  .010 , 0 0 9  . 0 0 1 7  , 0 0 4  . 0 0 0 2  

#I . 0 5 4 0  1 . 9 6 5  2 . 0 1 2  . 0 0 5 8  1 . 9 9 8  . 0 4 8 9  
1 . 9 9 9  . 0 0 3 5  2 . 0 0 4  . 0 4 8 6  #2 . 0 5 6 4  1 . 9 8 0  

Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2  7 1 4  E l e m  Ca3179 
U n i t s  ppm 
Avge  1 9 . 3 7  . 0 4 9 3  . 4 9 6 7  . 2 0 1 0  . 2 9 8 8  1 . 0 9 5  
SDev . 0 7  . 0 0 0 3  . 0 0 0 5  . 0 0 2 1  . 0 0 0 5  . 0 0 6  
%RSD . 3 4 4 9  . 5 9 8 6  , 0 9 5 0  1 . 0 2 7  . 1 7 0 9  . 5 7 0 4  

PPm PPm PPm PPm PPm 

. 4 9 7 1  . 2 0 2 5  . 2 9 9 2  1 . 0 9 1  #1 1 9 . 4 1  . 0 4 9 5  
#2 1 9 . 3 2  , 0 4 9 1  . 4 9 6 4  . 1 9 9 6  . 2 9 8 4  1.100 

La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 E l e m  
Units p p m  
Avge  , 0 0 0 8  .OOOl 1 9 . 0 0  . 4 9 2 1  , 0 0 2 2  1 8 . 2 6  

%RSD 2 8 3 . 2  5 7 . 6 9  . 2 5 4 0  , 1 8 7 6  3 . 7 9 5  1 . 2 3 9  

PPm PPm PPm PPm PPm 

SDev . 0 0 2 3  .OOOl . 0 5  . 0 0 0 9  .OOOl . 2 3  

#1 - .  0008  .OOOl 1 9 . 0 3  . 4 9 2 8  . 0 0 2 1  1 8 . 1 0  
#2 . 0 0 2 5  . 0 0 0 2  1 8 . 9 6  . 4 9 1 5  . 0 0 2 2  1 8 . 4 2  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  
U n i t s  ppm 
Avge  . 4 9 2 4  . 0 4 0 4  6 7 8 . 6  6 6 4 . 2  - .  0 0 1 6  . 0 4 1 8  
SDev , 0 0 0 9  . 0 1 2 7  5 . 8  8 . 0  . 0 0 5 7  . 0 0 0 3  
%RSD . 1 8 7 5  3 1 . 5 6  . 8 5 9 7  1 . 2 1 1  3 6 5 . 4  . 7 9 2 4  

PPm PPm PPm PPm P b  

6 5 8 . 5  - .  0 0 5 6  . 0 4 1 6  
6 7 4 . 5  6 6 9 . 9  . 0 0 2 5  . 0 4 2 1  

#I . 4 9 3 1  . 0 4 9 4  6 8 2 . 7  
#2 . 4 9 1 8  . 0 3 1 3  

S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  E l e m  
U n i t s  %R 
Avge  1 0 4 . 6  2 . 0 9 4  2 . 0 9 6  . 0 0 1 6  6 6 9 . 0  2 . 0 9 5  

%RSD . 3 7 2 9  . 0 9 5 3  2 . 3 9 3  5 6 4 . 3  . 5 1 0 6  1 . 5 6 4  

PPm PPm PPm PPm PPm 

SDev . 4  . 0 0 2  . 0 5 0  . 0 0 9 0  3 . 4  . 0 3 3  

2 . 0 9 6  2 . 0 6 1  - .  0 0 4 8  6 6 6 . 6  2 . 0 7 2  #I 1 0 4 . 4  
#2 1 0 4 . 9  2 . 0 9 3  2 . 1 3 2  . 0 0 8 0  6 7 1 . 4  2 . 1 1 9  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908  U 4 0 9 0  V 2924  

Avge  . 0 0 0 7  - .  0 2 0 2  . 0 0 0 5  2 . 0 7 0  . 0 6 3 8  . 4 9 3 2  
SDev .OOOl . 0 0 4 4  . 0 0 0 6  .010 . 0 6 6 3  . 0 0 2 8  
%RSD 1 4 . 4 3  2 1 . 8 7  1 2 5 . 2  . 4 7 8 7  1 0 3 . 9  . 5 6 4 2  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I . 0 0 0 6  - .  0 1 7 1  .OOlO 2 . 0 7 7  . 0 1 6 9  . 4 9 5 1  
#2 . 0 0 0 8  - .  0 2 3 3  .OOOl 2 . 0 6 3  . 1 1 0 7  . 4 9 1 2  

B i 2 2 3 0  
PPm 
. 0 2 8 5  
, 0 0 8 2  
2 8 . 7 9  

. 0 2 2 7  

. 0 3 4 4  

K 7664  

1 8 . 3 5  
.10 

. 5 7 1 5  

PPm 

1 8 . 2 7  
1 8 . 4 2  

Na5889 
PPm 
2 8 . 0 6  

. 0 4  
. 1 4 7 0  

2 8 . 0 3  
2 8 . 0 9  

Sb2068  
PPm 
- 5 . 4 3 8  

. 0 4 4  
. 8 1 4 1  

- 5 . 4 6 9  
- 5 . 4 0 7  

S n 1 8 9 9  
PPm 
6 9 8 . 9  

5 . 3  
, 7 5 5 9  

7 0 2 . 6  
6 9 5 . 1  

W 2 0 7 9  

- .  0002  
.OOlO 

4 8 0 . 3  

PPm 

, 0 0 0 5  
- .  0 0 0 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 

Y 3710 

.OOOl 

.0004 
440.6 

.0004 
- .  0002 
1 
*Counts 
sc 
361.384 
754324 

P& 
Zn2062 
PPm 
.4784 
.0036 
.7601 

.4810 

.4758 

2 
Time 
- -  
- -  
10000 

Zr3496 
PPm 
.0018 
.0011 
60.50 

.0026 

.OOlO 

3 
NOTUSED 
- -  
- -  
- -  

SDev 2827.720 . O O O O O O O  - -  
%RSD .3748683 . O O O O O O O  - -  

#I 752324 10000 - -  
#2 756323 10000 - -  

02/15/05 05:05:29 PM Page 2 

010099 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 5 : 1 0 : 1 4  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 5 8 6 0 9 - 2  
Run T i m e :  0 2 / 1 5 / 0 5  1 7 : 0 5 : 4 0  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

Operator:  

010100 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  

Avge  , 0 0 4 4  . 0 0 2 8  . 0 0 3 7  . 0 0 4 3  . 0 0 0 6  .OOOl . 0 3 2 7  
SDev , 0 0 1 2  . 0 0 7 9  . 0 0 0 9  . 0 0 0 3  . 0 0 0 4  . o o o o  . 0 0 0 4  

2 3 . 8 2  7 . 9 0 1  6 8 . 9 7  2 9 . 2 6  1 . 0 8 6  %RSD 2 7 . 9 0  2 8 5 . 2  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 3 6  - .  0028  . 0 0 4 3  . 0 0 4 5  . 0 0 0 9  .OOOl . 0 3 2 9  
#2 . 0 0 5 3  . 0 0 8 3  . 0 0 3 1  . 0 0 4 1  . 0 0 0 3  .OOOl . 0 3 2 4  

Fe2714  K 7664  E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 

Avge  - .  0757  . 0 0 0 4  . 0 0 5 1  . 0 0 1 3  . 0 3 6 7  . 0 6 5 2  . 0 1 6 7  
SDev . 0 0 0 6  , 0 0 0 6  . 0 0 0 8  . 0 0 0 4  . 0 0 1 2  . 0 2 7 7  . 0 3 5 8  
%RSD . 7 7 1 8  1 4 5 . 2  1 5 . 2 3  3 3 . 6 2  3 . 2 4 8  4 2 . 4 2  2 1 4 . 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I - .  0753  - .  0 0 0 0  . 0 0 4 6  . 0 0 1 7  . 0 3 7 5  . 0 4 5 6  - .  0086  
#2 - .  0 7 6 1  . 0 0 0 8  . 0 0 5 7  .OOlO . 0 3 5 8  , 0 8 4 8  . 0 4 2 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm 
Avge . 0 0 0 4  

PPm 
. 0 0 0 2  

PPm 
, 0 1 0 1  

PPm 
. 0 0 0 2  

PPm 
. 0 0 2 2  

PPm 
. 2 5 5 3  

PPm 
. 0 2 4 4  

SDev , 0 0 2 2  .OOOl . 0 0 3 8  .OOOl . 0 0 0 3  . 4 2 7 6  . 0 0 2 4  
%RSD 4 8 2 . 9  5 9 . 7 8  3 7 . 6 7  4 3 . 8 8  1 4 . 6 0  1 6 7 . 5  9 . 8 4 6  

#I - .  0 0 1 1  .OOOl , 0 0 7 4  . 0 0 0 3  . 0 0 2 4  - .  0470  . 0 2 2 7  
#2 . 0 0 2 0  . 0 0 0 3  . 0 1 2 7  .OOOl . 0 0 2 0  . 5 5 7 7  . 0 2 6 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm P% PPm 
Avge - .  0017  . 0 4 0 5  7 0 7 . 5  6 9 6 . 3  . 0 0 4 1  . 0 2 6 3  - 5 . 7 5 1  
SDev , 0 0 0 9  . 0 2 0 3  5 . 3  4 . 2  . 0 0 7 5  . 0 2 2 7  . 4 6 7  
%RSD 5 1 . 4 0  5 0 . 1 7  . 7 4 6 0  . 6 0 0 6  1 8 3 . 8  8 6 . 4 2  8 . 1 2 2  

#1 - .  0 0 1 1  . 0 2 6 2  7 0 3 . 8  6 9 3 . 4  - .  0012  . 0 4 2 4  - 5 . 4 2 1  
#2 - .  0023  . 0 5 4 9  7 1 1 . 2  6 9 9 . 3  , 0 0 9 3  . 0 1 0 2  - 6 . 0 8 2  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 1 . 2  - .  0150  .0011 . 0 0 3 6  7 0 0 . 0  - .  0043  7 2 8 . 8  
SDev 2 . 1  . 0 0 1 3  . 0 0 1 4  . 0 0 4 6  4 . 5  . 0 0 0 6  8 . 8  
%RSD 2 . 0 4 9  8 . 3 6 2  131 .8  1 2 6 . 4  . 6 4 9 6  1 2 . 9 1  1 . 2 1 3  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 1 0 2 . 6  - .  0 1 4 1  .OOOl , 0 0 0 4  6 9 6 . 8  - .  0046  7 2 2 . 6  
#2 9 9 . 7 0  - .  0 1 5 9  . 0 0 2 1  . 0 0 6 9  7 0 3 . 3  - .  0 0 3 9  7 3 5 . 1  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  - .  0 0 2 1  . 0 0 0 3  . 0 0 5 6  , 0 4 8 4  . 0 0 0 8  - . 0 0 3 2  
SDev , 0 0 0 1  . 0 0 4 8  . 0 0 0 2  .0011 . 0 7 1 2  . 0 0 0 9  , 0 0 2 3  
%RSD 2 6 9 . 1  2 3 3 . 6  6 2 . 1 9  1 9 . 6 2  1 4 7 . 2  1 1 6 . 5  7 1 . 5 5  

#I - .  0 0 0 0  . 0 0 1 3  . 0 0 0 5  . 0 0 4 8  - .  0020  . 0 0 1 4  - .  0049  
#2 .OOOl - .  0 0 5 5  . 0 0 0 2  . 0 0 6 4  . 0 9 8 7  , 0 0 0 1  - .  0016  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

.0002 

.OOOl 
101.0 

PPm 

.0003 

. o o o o  

1 
*Counts 
sc 
361.384 
729256 
14907.23 
2.044169 

739797 
718715 

Zn2062 
PPm 
- .  0126 
.0003 

2.706 

- .  0124 
- .  0128 
2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/15/05 05:10:14 PM 

Zr3496 
PPm 
.0017 
. 0 0 0 6  
35.65 

,0022 
.0013 

010101 

page 2 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  

7 
NOTUSED 
- -  



Analysis Report Page 1 02/15/05 05:20:29 PM 

Operator: 010102 Method: DAILY2 Sample Name: cri 
Run Time: 02/15/05 17:15:56 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0212 .0923 ,0195 
SDev ,0013 .0035 ,0011 
%RSD 6.021 3.777 5.404 

Units ppm PPm PPm 
B 2496 

.lo24 
,0009 
.8421 

PPm 
Ba4934 
PPm 
,0204 
. o o o o  
.1461 

Be3 13 0 
PPm 
.0099 
. o o o o  
.0542 

Bi2230 
PPm - .  0037 
.0049 

133.6 

#1 .0203 .0898 .0203 
#2 .0221 ,0947 ,0188 

.lo18 

.lo30 
.0204 
,0204 

.0099 
,0099 

- .0002 
- .  0072 

Errors LC Pass NOCHECK LC Pass 
High ,0300 .0300 
Low .OlOO .OlOO 

LC Pass 
.1500 
.0500 

LC Pass 
.0300 
.OlOO 

LC Pass 
. 0 1 5 0  
.0050 

NOCHECK 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0014 .0101 .loo2 
SDev ,0028 . 0 0 0 3  .0002 
%RSD 198.2 3.407 ,1580 

Cr2677 
PPm 
.0199 
.OOOl 
.3329 

Cu3247 
PPm 
,0509 
.0008 
1.595 

Fe2714 
PPm 
,0966 
.0235 
24.34 

K 7664 
PPm - .  0060 
.0397 

- 

660.7 

#1 - .  0006 . 0 0 9 8  .lo03 
#2 .0034 .0103 .loo1 

.0199 

.0199 
.0515 
.0503 

.0800 

.1132 
- .  0340 
,0220 

Errors NOCHECK LC Pass LC Pass 
High .0150 .1500 
Low .0050 . 0 5 0 0  

LC Pass 
.0300 
.OlOO 

LC Pass 
.0750 
.0250 

LC Pass 
.1500 
,0500 

NOCHECK 

Elem La3988 Li6707 Mg2790 

Avge .OOlO ,0700 .0063 
SDev .0014 .OOOl .0026 
%RSD 131.1 .2012 40.71 

Units ppm PPm PPm 
Mn2576 
PPm 
.0307 
.OOOl 
.2402 

Mo2020 
PPm 
.0219 
.0009 
4.353 

Na3302 
PPm - .  1331 
.3321 

249.4 

Na5889 
PPm 
.0113 
.0041 
35.94 

#I ,0001 .0699 .0045 
#2 .0020 .0701 ,0081 

.0307 
,0306 

.0225 

.0212 
- .3679 
.lo17 

.0084 

.0142 

Errors NOCHECK LC Pass NOCHECK 
High .1500 
Low .0500 

LC Pass 
.0450 
.0150 

LC Pass 
.0300 
.OlOO 

NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge .0804 .loo1 .0091 
SDev .0012 .0014 .0014 
%RSD 1.474 1.412 15.35 

2203/2 
PPm 
.0052 
.0049 
94.71 

Pd3404 
PPm - .  0002 
.0069 

4471. 

Sb2068 
PPm 
.1267 
.0056 
4.417 

S-1820 
PPm - .  0014 
.0111 

778.0 

#1 .0813 .0991 .0082 
#2 .0796 .lo11 .0101 

.0087 

.0017 
- .  0050 
,0047 

- .  0093 
.0064 

,1306 
.1227 

Errors LC Pass LC Pass NOCHECK 
High .1200 .1500 
Low .0400 ,0500 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
.0600 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 



Analysis  Report 02/15/05 05:20:29 PM Page 2 

010103 
Units 
A v g e  
S D e v  
% R S D  

%R 
101.4 
1.3 

1.278 

P P m  
.0136 
.0095 
69.68 

P P m  
.0125 
.0009 
7.139 

P P m  P P m  P P m  P P m  
.1155 .0065 .0129 H.4938 
. 0040  .0028 .0038 .0260 
3.417 43.11 29.19 5.267 

#1 
#2 

.0069 

.0203 
.0119 
.0131 

.1127 .0085 .0102 H. 5122 
,1183 .0045 H. 0155 H.4754 

102.3 
100.4 

NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC P a s s  LC High 
.1500 .1500 .0090 .0150 

.0500 .0030 .0050 .0500 

Errors 
High 
Low 

Elem 
Units 
A v g e  
S D e v  
%RSD 

Th2837 
P P m  
.0011 
,0032 
304.8 

Ti3349 
P P m  
.0199 
.OOOl 
.3859 

T11908 U - 4090 V 2924 W - 2079 

.0212 .2068 .0996 - .  0011 

. 0 0 0 7  .0225 .0012 .0028 
3.101 10.87 1.200 266.3 

P P m  P P m  P P m  P P m  
Sr4215 
P P m  
.0208 
. o o o o  
.0492 

#1 
#2 

.0208 

.0208 
. 0 0 3 3  
- .  0012 

.0200 

.0199 
.0217 .1909 .0988 - .  0030 
.0207 .2227 .1005 .0009 

LC P a s s  NOCHECK LC Pass NOCHECK 
. 0 3 0 0  . 1 5 0 0  
.OlOO . 0 5 0 0  

Errors 
High 
Low 

LC Pass 
. 0 3 0 0  
.OlOO 

NOCHECK LC P a s s  
. 0 3 0 0  
.OlOO 

E l e m  
Units 
A v g e  
SDev 
%RSD 

Y 3710 

. o o o o  

.OOOl 
536.5 

P P m  
Zn2062 
P P m  
,0407 
.0006 
1.528 

Zr3496 
P P m  
.0976 
,0002 
.1736 

#1 
#2 

.OOOl 
- .  0 0 0 0  

.0402 

.0411 
.0975 
.0977 

NOCHECK Errors 
High 
Low 

NOCHECK LC Pass 
.0600 
.0200 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

0 2 / 1 5 / 0 5  0 5 : 2 0 : 2 9  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc - -  
3 6 1 . 3 8 4  - -  - -  - -  
730636  1 0 0 0 0  - -  
9402 .398  . O O O O O O O  - -  - -  
1 . 2 8 6 8 7 9  . O O O O O O O  - -  - -  - -  

- -  - -  - -  
- -  

- -  - -  
- -  

737284  1 0 0 0 0  
723987  1 0 0 0 0  

6 
NOTUSED 
- -  

Page 3 

010104 
7 
NOTUSED 



Analysis Report 02/15/05 05:25:15 PM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 02/15/05 17:20:41 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0002 494.7 - .  0007 
SDev .0007 .3 .0009 
%RSD 478.9 .0534 117.1 

#I ,0004 494.5 - .  0001 
#2 - .  0007 494.9 - .  0014 
E r r o r s  NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 454.3 - .  0003 - .  0006 
SDev 1.7 .0003 .0009 
%RSD .3781 97.53 152.5 

#I 453.1 - .  0005 - .  0012 
#2 455.5 - .  0001 . o o o o  

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge - .  0016 .0003 526.2 
SDev .0012 .OOOl 1.5 
%RSD 75.80 13.58 ,2932 

Units ppm PPm PPm 

#I - .  0024 .0003 525.2 
#2 - .  0007 .0004 527.3 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P - 1782 2203/1 

Avge .OOlO - .  0174 .0464 
SDev .0003 .0121 .0064 
%RSD 33.80 69.30 13.82 

Units ppm PPm PPm 

#1 .0013 - .  0260 ,0510 
#2 .0008 - .  0089 .0419 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

Operator: 
010105 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm - .  0202 .OOlO .OOOl - .  0007 
.0006 . o o o o  . o o o o  ,0002 

2.945 .9272 12.73 23.77 

- .  0206 .OOlO .OOOl - .  0008 
- .  0197 .OOlO .OOOl - .  0006 
NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 

- .  0003 .0016 188.7 .0004 
.0002 ,0003 .5 .0325 

71.80 16.42 .2804 7645. 

PPm PPm PPm Pi% 

- .  0005 .0014 188.4 - .  0226 
- .  0002 .0018 189.1 .0234 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm - .  0011 .0002 .1389 - .  0273 
.OOOl .OOlO .2903 .OOlO 

5.071 675.6 209.0 3.491 

- .  0011 .0009 - .0664 - .  0280 
- .  0010 - .  0006 .3441 - .  0266 
NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 

.0082 - .  0275 .0056 .0158 
.0016 .0044 .0024 .0041 

5.816 79.90 15.36 50.03 

PPm PPm PPm PPm 

- .  0264 .0024 .0176 .0053 
- .  0287 .0087 .0141 .0112 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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010406 
PPm P m  Units 

Avge 
SDev 
%RSD 

%R 
91.31 
1.17 
1.281 

PPm - .  0004 
.0020 

454.5 

PPm 
- .  0017 
.0022 

135.0 

PPm 
.0246 
.0027 
10.98 

PPm - .  0029 
111.9 
.0032 

- .  0012 .4005 
.0022 .0153 

173.8 3.828 

#1 
#2 

92.14 
90.48 

.OOlO 
- .  0018 

- .  0001 
- .0033 

.0227 

.0265 
- .  0006 
- .  0051 

.0003 .4113 
- .  0028 .3897 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
,0131 
. o o o o  
.2807 

Th2837 
PPm 
.0247 
.0054 
21.89 

Ti3349 
PPm - .  0016 

. o o o o  
3.045 

T11908 
PPm - .  0141 
,0024 

16.76 

V 2924 
PPm - .  0004 
.0006 

148.0 

U 4090 

.0041 

.0040 
97.27 

PPm 
W 2079 

- .  0041 
.OOlO 

PPm 

25.38 

#1 
#2 

.0130 

.0131 
.0208 
.0285 

- .  0015 
- .  0016 

- .  0158 
- .0124 

.0013 

.0070 
- .  0009 
. o o o o  

- .  0049 
- .  0034 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm - .  0006 
,0001 

13.78 

Zn2062 
PPm 
.0199 
.OOOl 
.4057 

Zr3496 
PPm - .  0001 
.0002 

217.7 

- .  0006 
- .  0005 

. 0 1 9 8  
,0199 

- .  0003 
,0001 

NOCHECK NOCHECK NOCHECK Errors 
High 
Low 
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IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 
*Counts Time 
sc 
3 6 1 . 3 8 4  - -  
658204 1 0 0 0 0  
8 3 9 2 . 6 5 0  . O O O O O O O  
1 . 2 7 5 0 8 2  . O O O O O O O  

- -  

664139  1 0 0 0 0  
652270 1 0 0 0 0  

3 4 

0 2 / 1 5 / 0 5  0 5 : 2 5 : 1 5  PM Page 3 

5 6 019107 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  
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A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  icsab 
Run T i m e :  0 2 / 1 5 / 0 5  1 7 : 2 5 : 2 7  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

#I 
#2 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

E l e m  

Ag328O 
PPm 
1 . 0 8 7  

. o o o  
. 0 0 4 7  

1 . 0 8 7  
1 . 0 8 7  

LC P a s s  
1 . 2 0 0  
, 8 0 0 0  

Ca3179 
PPm 
4 6 1 . 2  

2 . 4  
. 5 2 6 1  

4 6 2 . 9  
4 5 9 . 5  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

La3988  
PPm - .  0016 

. 0 0 1 2  
7 4 . 4 9  

- .  0025  
- .  0008  

NOCHECK 

N i 2 3 1 6  
PPm 
. 9 4 9 5  
. 0 0 4 9  
. 5 1 9 3  

. 9 5 3 0  
, 9 4 6 0  

LC P a s s  
1 . 2 0 0  
, 8 0 0 0  

S c 3 6 1 3  

A13082 
PPm 
4 9 9 . 9  

. 3  
. 0 6 7 1  

4 9 9 . 7  
5 0 0 . 2  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

Cd2265 
PPm 
. 9 4 2 3  
. 0 0 4 0  
, 4 1 9 3  

. 9 4 5 0  

. 9 3 9 5  

LC P a s s  
1 . 2 0 0  
, 8 0 0 0  

L i 6 7 0 7  
PPm 
1 . 1 7 3  

. 0 0 6  
. 4 9 6 6  

1 . 1 6 9  
1 . 1 7 8  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

P 1 7 8 2  

1 . 0 5 0  
. 0 0 7  

. 6 3 8 9  

1 . 0 4 6  
1 . 0 5 5  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

1 9 6 0 / 1  

PPm 

1 

As1890  
PPm 
1 . 0 4 9  

. 0 0 3  
. 2 4 3 9  

1 . 0 4 7  
1 . 0 5 1  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

Co2286 
PPm 
. 4 7 8 9  
. 0 0 0 7  
. 1 4 1 8  

, 4 7 9 4  
. 4 7 8 4  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Mg2790 
PPm 
5 3 4 . 5  

1 . 8  
. 3 4 1 8  

5 3 5 . 8  
5 3 3 . 2  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

2 2 0 3 / 1  
PPm 
1 . 0 3 2  

. 0 0 2  
. 1 9 3 4  

1 . 0 3 0  
1 . 0 3 3  

NOCHECK 

1 9 6 0 / 2  

0 2 / 1 5 / 0 5  0 5 : 3 0 : 0 0  PM Page 1 

Operator:  

010108 

B 2496  

1 . 0 3 2  
. 0 0 6  

, 5 5 6 3  

1 . 0 2 8  
1 . 0 3 6  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

C r 2 6 7 7  
PPm 
. 4 9 0 0  
. 0 0 1 2  
. 2 4 9 9  

. 4 9 0 9  

. 4 8 9 1  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Mn2576 
PPm 
. 4 9 0 6  
, 0 0 1 4  
. 2 8 4 4  

. 4 9 1 6  

. 4 8 9 7  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

2 2 0 3 / 2  
PPm 
. 9 6 0 0  
. 0 0 4 3  
. 4 5 1 6  

. 9 6 3 1  

. 9 5 7 0  

NOCHECK 

Pi% 

S i 2 8 8 1  

Ba4934 
PPm 
. 5 3 0 4  
. 0 0 1 8  
. 3 3 8 9  

. 5 2 9 1  

. 5 3 1 6  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Cu3247 
PPm 
. 5 5 4 7  
. 0 0 0 9  
. 1 6 1 7  

.5541 

.5553 

LC P a s s  
. 6 0 0 0  
, 4 0 0 0  

Mo2020 
PPm 
1 . 0 4 4  

. 0 0 2  
. 2 0 6 2  

1 . 0 4 5  
1 . 0 4 2  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

Pd3404 
PPm 
, 0 0 1 8  
. 0 0 3 7  
2 0 2 . 1  

. 0 0 4 4  
- .  0 0 0 8  

NOCHECK 

Pb220 

Be3130 
PPm 
. 4 8 3 7  
. 0 0 1 6  
. 3 3 6 7  

. 4 8 4 9  

. 4 8 2 6  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Fe2714  
PPm 
1 9 1 . 1  

. 5  
. 2 5 2 7  

1 9 1 . 4  
1 9 0 . 7  

LC P a s s  
2 4 0 . 0  
1 6 0 . 0  

Na3302 
PPm 
. 1 3 9 3  
. 3 3 5 5  
2 4 1 . 0  

. 3 7 6 5  
- .  0980 

NOCHECK 

S 1 8 2 0  

. 0 1 8 8  

. 0 0 3 6  
1 9 . 0 1  

. 0 2 1 3  

. 0 1 6 3  

NOCHECK 

Pi% 

S e 1 9 6  

B i 2 2 3 0  
PPm - .  0 0 2 9  

. 0 0 0 2  
5 . 3 0 7  

- .  0030 
- .  0028  

NOCHECK 

K 7664 
PPm - .  0206 

, 0 2 2 0  
1 0 7 . 0  

- .  0050 
- .  0 3 6 1  

NOCHECK 

Na5889 
PPm - .  0432 

9 . 5 9 4  

- .  0 4 6 1  
- .  0403  

. 0 0 4 1  

NOCHECK 

Sb2068  
PPm 
1 . 0 6 9  

. 0 0 4  
. 3 6 3 9  

1 . 0 7 2  
1 . 0 6 6  

LC P a s s  
1 . 2 0 0  
, 8 0 0 0  

Sn1899  
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010109 
PPm PPm Units 

Avge 
SDev 
%RSD 

%R 
89.57 
1.50 
1.670 

PPm 
1.037 
.035 

3.415 

PPm 
1.048 
.008 
,7613 

PPm 
1.079 
.002 
.1745 

PPm 
.9839 
,0022 
.2262 

1.044 H1.365 
.006 .030 
.6211 2.231 

88.51 
90.63 

1.012 
1.062 

1.053 
1.042 

1.080 
1.077 

.9855 

.9823 
H1.386 1.039 

1.049 H1.343 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

LC Pass LC High 
1.200 1.200 
.8000 .8000 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
1.072 

. o o o  
.0036 

Th2837 
PPm 
.0252 
.0094 
37.23 

Ti3349 
PPm 
.9898 
.0004 
.0442 

T11908 
PPm 
1.003 
,004 
,4306 

U - 4090 
PPm 
.9624 
.0121 
1.261 

V 2924 W 2079 
PPm PPm 
.4956 - .  0044 
.0029 .0075 
.5755 170.7 

#1 
#2 

1.072 
1.072 

.0186 

.0318 
.9901 
,9895 

.9998 
1.006 

.9710 

.9538 
.4976 - .  0097 
.4935 .0009 

Errors 
High 
Low 

LC Pass 
1.200 
.8000 

NOCHECK LC Pass 
1.200 
.8000 

LC Pass 
1.200 
.8000 

NOCHECK LC Pass NOCHECK 
. 6 0 0 0  
,4000 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm - .  0006 
.OOOl 

24.13 

Zn2062 
PPm 
.9883 
.0054 
.5436 

Zr3496 
PPm 
.9914 
.0022 
,2271 

#1 
#2 

- .  0005 
- .  0007 

.9921 

.9845 
.9898 
,9930 

Errors 
High 
Low 

NOCHECK LC Pass 
1.200 
.8000 

NOCHECK 
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IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 645643 
SDev 1 0 8 0 6 . 0 1  
%RSD 1 . 6 7 3 6 8 1  

#1 638002 
#2  653284 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
10000 

3 
NOTUSED 

4 

0 2 / 1 5 / 0 5  0 5 : 3 0 : 0 0  PM Page 3 
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Method: DAILY2 Sample Name: ccv2 
Run Time: 02/15/05 17:33:52 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1.002 9.738 5.129 
SDev .001 .008 .014 
%RSD .1293 .0828 .2762 

Units ppm PPm PPm 

#1 1.001 9.744 5.119 
#2 1.003 9.732 5.139 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 20.08 .9901 5.024 
SDev .01 .0005 .003 
%RSD .0416 .0518 .0608 

Units ppm PPm PPm 

#1 2 0 . 0 7  , 9 8 9 7  5 . 0 2 2  
#2 20.08 ,9905 5.026 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.963 4.700 19.94 
SDev .010 .005 .03 
%RSD ,1975 .0996 .1366 

#1 4.956 4.704 19.96 
#2 4.970 4.697 19.93 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge 5.007 5.124 4.973 
SDev .007 .059 .007 
%RSD .1434 1.149 .1332 

#1 5.012 5.083 4.968 
#2 5.002 5.166 4.978 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 
0101l.f 

B 2496 Ba4934 Be3130 Bi2230 

4.852 10.10 .9844 5.060 
.025 .02 .0002 .014 
.5166 .1513 .0213 ,2716 

PPm PPm PPm PPm 

4.834 10.09 ,9846 5.069 
4.869 10.11 .9843 5.050 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Cr2677 Cu3247 Fe2714 K 7664 

2.008 2.059 10.08 18.17 
,001 .001 .03 .08 
.0285 .0263 .2877 .4201 

PPm PPm PPm Pi% 

2 . 0 0 8  2.059 10.11 18.12 
18.23 2.009 2.060 10.06 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.013 5.063 28.04 H40.33 

. o o o  .006 .05 .02 
.0098 .1177 .1740 .0417 

1.013 5.059 28.08 H40.34 
1.013 5.068 28.01 H40.32 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

2203/2 Pd3404 S 1820 Sb2068 

4.979 1.003 1.016 1.006 
.022 .006 .014 .004 
.4434 .5897 1.426 .4390 

PPm PPm PPm PPm 

4.964 .9986 1.027 1.002 
4.995 1.007 1.006 1.009 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 ,9000 .goo0 

Si2881 Pb220 Se196 Sn1899 
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010112 
PPm PPm 
5.281 5.232 
.007 .002 
.1239 .0329 

Units %R 
Avge 98.97 
SDev .19 
%RSD .1917 

PPm 
5.258 
.014 
.2590 

PPm 
5.293 
.017 
.3140 

PPm 
5.175 
.012 
.2270 

PPm 
4.977 
.017 
.3401 

#I 99.10 
#2 98.83 

5.267 
5.248 

5.282 
5.305 

5.183 
5.166 

4.965 
4.989 

5.277 5.233 
5.286 5.230 

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK L C  Pass 
5.500 
4.500 

L C  Pass 
5.500 
4.500 

L C  Pass L C  Pass 
5.500 5.500 
4.500 4.500 

E l e m  Sr4215 
Units ppm 
Avge 5.081 
S D e v  .004 
%RSD ,0767 

Th2837 
PPm 
.9757 
.0008 
.0818 

Ti3349 
PPm 
4.962 
.005 
.0996 

T11908 
PPm 
5.189 
.002 
.0353 

U 4090 

1.003 
.004 
.4460 

PPm 
W 2079 V 2924 

4.966 1.075 
.002 .002 
.0477 .2029 

PPm PPm 

#1 5.078 
#2 5.084 

.9762 

.9751 
4.959 
4.966 

5.188 
5.191 

1.000 
1.006 

4.964 1.074 
4.967 1.077 

E r r o r s  L C  Pass 
High 5.500 
Low 4.500 

L C  Pass 
1 . 1 0 0  
, 9 0 0 0  

L C  Pass 
5.500 
4.500 

L C  Pass 
5.500 
4.500 

L C  Pass 
1 . 1 0 0  
. g o o 0  

L C  Pass L C  Pass 
5.500 1 . 1 0 0  
4.500 .g000 

E l e m  Y 3710 
Units pPm 
Avge 4.825 
SDev .012 
%RSD .2490 

Zn2062 
PPm 
1.023 
.003 
.2623 

Zr3496 
PPm 
4.913 
.004 
.0826 

#1 4.834 
#2 4.817 

1.021 
1.025 

4.910 
4.916 

E r r o r s  L C  Pass 
High 5.500 
Low 4.500 

L C  Pass 
1 . 1 0 0  
.goo0 

L C  Pass 
5.500 
4.500 
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IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 713354 
SDev 1378.858 
%RSD .1932923 

#1 714329 
#2 712379 

2 3 
Time NOTUSED 

- -  - -  
10000 - -  
. o o o o o o o  - -  
. o o o o o o o  - -  

0 10000 - -  
10000 - -  

02/15/05 05:38:26 PM Page 3 

4 
NOTUSED 
- -  

5 
NOTUSED 
- -  

6 
NOTUSED 
- -  

01411.3 
NOTUSED 
- -  
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Method: DAILY2 Sample Name: ccb2 
Run Time: 02/15/05 17:40:27 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0003 - .  0061 .0034 
SDev ,0005 . 0 0 0 5  .0008 
%RSD 145.0 8.509 22.59 

Units ppm PPm PPm 

#1 .0007 - .  0064 .0040 
#2 - . o o o o  - .  0057 .0029 

Errors LC Pass LC Pass LC Pass 
High .0050 . O S 0 0  .0050 
Low - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge . 0 0 0 6  - .  0001 - .  0004 
SDev .0008 .0002 .0002 
%RSD 126.4 406.7 57.40 

#1 .0011 - .  0002 - .  0 0 0 5  
#2  .OOOl ,0001 - .  0002 
Errors LC Pass LC Pass LC Pass 
High .0500 .0050 . 0 0 5 0  
Low - .  0500 - .  0050 - .  0050 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0008 ,0001 - .  0009 
SDev .0007 . o o o o  .0006 
%RSD 87.21 9.523 66.55 

#I - .  0003 .OOOl - .  0014 
#2  - .  0013 .OOOl - .  0005 
Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 
Low - .  0050 - .  0050 - .0500 

Elem Ni2316 P 1782 2203/1 

Avge .OOOl .0008 .0026 
SDev .0006 .0014 . o o o o  
%RSD 550.4 171.5 1.489 

Units ppm PPm PPm 

#I - ,0003 .0018 .0027 
#2 .0005 - .  0002 .0026 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High .0050 .OlOO 

Elem Sc3613 1960/1 1960/2 

Operator: 

010114 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
.0143 ,0001 . o o o o  - .  0054 
.OOlO . o o o o  . o o o o  ,0061 
7.207 29.75 48.40 112.5 

,0150 .OOOl . o o o o  - .  0097 
.0136 .0002 . o o o o  - .  0011 

LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 .0050 .OlOO 
- .  0500 - .  0050 - .  0050 - .  0100 
Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.0006 .0002 .0020 - .  0105 
.0008 .0002 .0081 .0084 
146.2 82.99 407.6 79.73 

- .  0000 .OOOl - .  0037 - .  0164 
.0012 .0003 .0077 - .  0046 
LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 .1000 
- .  0050 - .  0050 - .  0250 - .  1000 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.OOOl .OOlO L-. 1043 ,0027 
. o o o o  . 0 0 0 2  .0359 .0009 
69.90 18.47 34.43 34.16 

.OOOl .0009 L-. 0789 .0020 

. o o o o  ,0011 L-. 1297 .0033 

LC Pass LC Pass LC Low LC Pass 
.0050 . 0 0 5 0  .0500 .0500 

- .  0500 - ,0500 - .  0050 - .  0050 
2203/2 Pd3404 S 1820 Sb2068 

.0006 - .  0006 ,0094 .0031 

. 0 0 0 2  .0013 .0072 .0006 
32.43 209.0 76.46 20.33 

PPm PPm PPm PPm 

.0008 . 0 0 0 3  .0043 .0027 

.0005 - .  0015 H. 0145 ,0036 

NOCHECK LC Pass LC Pass LC Pass 
.0050 .OlOO .OlOO 
- .  0050  - .  0100 - .  0100 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 02/15/05 05:45:01 PM Page 2 

Units 
Avge 
SDev 
%RSD 

%R 
99.64 
.36 

.3639 

PPm - .  0016 
,0005 

31.53 

PPm 
.0008 
.0006 
79.09 

PPm - .  0008 
,0004 

57.10 

PPm 
.0013 
.OOOl 
11.28 

- .  0000 H. 1462 
. 0 0 0 2  .0066 

828.2 4.505 

99.90 
99.39 

- .  0013 
- .  0020 

.0003 

.0012 
- .  0011 
- .  0005 

.0014 

.0012 
- .  0002 H. 1509 
.OOOl H. 1416 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.OlOO 
- .  0100 

LC Pass 
.0030 
- .  0030 

LC Pass LC High 
.0050 ,0050 
- .  0050 - .  0050 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm - .  0000 

. o o o o  
141.3 

Th2837 
PPm 
.0005 
. o o o o  
2.846 

Ti3349 
PPm 
.0002 
.OOOl 
37.63 

T11908 
PPm 
.0044 
.0006 
13.90 

U 4090 
PPm - .  0172 
.0254 

147.6 

V 2924 W - 2079 

- .  0000 - .  0001 
. 0 0 0 5  .0017 

10490. 3441. 

PPm PPm 

- .  0 0 0 0  
- .  0 0 0 0  

.0005 

.0005 
.0002 
.0003 

.0048 

.0039 
. 0 0 0 7  
- .0352 

- .  0004 .0012 
.0004 - .0013 

LC Pass 
.0050 
- .0050  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
.0050 
- . 0 0 5 0  

LC Pass 
. O l O O  
- .OlOO 

Errors 
High 
Low 

LC Pass 
. l o o 0  
- .  1000 

LC Pass LC Pass 
. 0 0 5 0  
- .  0050 - .  0100 

. O l O O  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

. o o o o  
18.34 

PPm 
Zn2062 
PPm 
. o o o o  
. o o o o  
148.6 

Zr3496 
PPm 
.0005 
.OOOl 
18.35 

#1 
#2  

.OOOl 

.OOOl 
. o o o o  
- .  0 0 0 0  

,0005 
.0006 

Errors 
High 
Low 

LC Pass 
.0050 
- .  0050 

LC Pass 
,0050 
- .  0050 

LC Pass 
.0050 
- .  0050 



Analysis Report 

I n t S t d  1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 718248 
SDev 2 5 8 3 . 7 6 8  
%RSD . 3597320  

#I 720075 
#2 7 1 6 4 2 1  

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
10000 

3 
NOTUSED 

4 

0 2 / 1 5 / 0 5  0 5 : 4 5 : 0 1  PM Page 3 

5 6 O l O l p  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  

pbw-BlOW5 p g 5 9 - 2 0 4  

0 5 : 5 1 : 3 6  PM 

Method: DAILY2 
Run T i m e :  0 2 / 1 5 / 0 5  
C o m m e n t :  
Mode: CONC C o r r .  

S a m p l e  N a m e :  
1 7  : 4 7 :  0 3  

Operator:  
010117 

F a c t o r :  1 

B 2496  

. 0 0 3 1  

. 0 0 0 3  
8 . 5 8 0  

Pi% 
Ba4934 
PPm 
.OOOl 
. o o o o  
3 2 . 1 4  

Be3130 
PPm 
. o o o o  
. o o o o  
1 3 . 5 6  

B i 2 2 3 0  
PPm 
- . 0 1 0 4  

. 0 0 6 9  
6 6 . 4 2  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Ag328O 
PPm 
. 0 0 0 4  
, 0 0 0 1  
1 6 . 9 5  

A13082 
PPm 
- . 0 0 4 4  

9 9 . 9 9  
. 0 0 4 4  

As1890  
PPm 
- . 0 0 0 6  

. 0 0 1 4  
2 2 9 . 4  

. 0 0 0 5  

. 0 0 0 4  
- .  0076  
- .  0 0 1 3  

. 0 0 0 4  
- .  0016  

. 0 0 3 0  

. 0 0 3 3  
.OOOl 
.OOOl 

. o o o o  

. o o o o  
- . 0 1 5 2  
- .  0 0 5 5  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Ca3179 
PPm 
. 0 0 2 5  
, 0 0 1 0  
3 8 . 4 8  

Cd2265 
PPm - .  0 0 0 0  

, 0 0 0 2  
1 2 4 7 .  

Co2286 
PPm 
. 0 0 0 2  
.OOOl 
2 6 . 3 1  

C r 2 6 7 7  
PPm - .  0 0 0 0  

. 0 0 0 7  
3 9 9 1 .  

Cu3247 
PPm 
.OOOl 
. 0 0 0 8  
6 9 1 . 2  

Fe2714  
PPm 
. 0 0 2 7  
. 0 0 4 8  
1 7 6 . 3  

K 7664 
PPm - .  0050  

, 0 1 8 1  
3 6 1 . 1  

#1 
#2  

. 0 0 1 8  

. 0 0 3 2  
.OOOl 
- .  0002  

.OOOl 
, 0 0 0 2  

- .  0 0 0 5  
. 0 0 0 5  

- .  0 0 0 5  
. 0 0 0 7  

- .  0007  
. 0 0 6 1  

- .  0178  
. 0 0 7 8  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

La3988 
PPm 
. 0 0 0 7  
. 0 0 0 2  
3 0 . 6 8  

L i 6 7 0 7  
PPm - .  0 0 0 1  

. o o o o  
7 . 0 2 4  

Mg2790 
PPm 
, 0 0 4 2  
. 0 0 2 4  
5 8 . 2 5  

Mn2576 
PPm - .  0 0 0 0  
.OOOl 

7 9 5 . 2  

Mo2020 
PPm 
. 0 0 1 4  
.OOOl 
6 . 4 5 3  

Na3302 
PPm - .  0664 

. 0 9 6 9  
1 4 5 . 8  

Na5889 
PPm - .  0 0 6 5  

. 0 0 3 5  
5 3 . 7 8  

#1 
#2 

. 0 0 0 8  

. 0 0 0 5  
- .  0001 
- .  0001 

. 0 0 2 4  
, 0 0 5 9  

.OOOl 
- .  0001 

. 0 0 1 5  

. 0 0 1 3  
. 0 0 2 0  
- .  1 3 4 9  

- .  0090  
- .  0040 

2 2 0 3 / 1  
PPm 
. 0 1 1 8  
. 0 0 7 4  
6 2 . 7 2  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

N i 2 3 1 6  
PPm - .  0 0 1 0  

. 0 0 0 9  
8 9 . 3 4  

P 1 7 8 2  

- .  0 0 7 5  
. 0 0 3 9  

5 1 . 7 7  

PPm 
2 2 0 3 / 2  
PPm 
. 0 0 6 6  
. 0 0 2 7  
4 1 . 2 6  

Pd3404 
PPm 
. 0 0 0 3  
. 0 0 1 5  
551 .3  

Sb2068  
PPm 
. 0 0 3 1  
, 0 0 4 4  
1 4 1 . 3  

S 1 8 2 0  

. 0 1 2 3  

. 0 0 2 2  
1 7 . 7 4  

P b  

#1 
#2 

- .  0017  
- .  0004 

- .  0 1 0 3  
- . 0 0 4 8  

. 0 0 6 5  

. 0 1 7 0  
. 0 0 4 7  
. 0 0 8 6  

- .  0 0 0 8  
. 0 0 1 3  

. 0 1 3 8  

. 0 1 0 7  
. o o o o  
. 0 0 6 2  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

S c 3 6 1 3  
%R 
1 0 0 . 5  

. 8  
. 8 2 5 0  

1 9 6 0 / 1  
PPm 
. 0 0 1 7  
, 0 0 2 5  
1 4 2 . 0  

1 9 6 0 / 2  
PPm - .  0 0 3 5  

. 0 0 1 8  
5 1 . 8 6  

S i 2 8 8 1  
PPm 
. 0 1 2 8  
. 0 0 0 6  
4 . 6 3 6  

Pb220 
PPm 
. 0 0 8 4  
. 0 0 4 3  
5 1 . 2 1  

S e 1 9 6  
PPm - .  0018  

. 0 0 0 4  
2 2 . 7 6  

Sn1899  
PPm 
. 0 3 5 3  
. 0 1 4 8  
4 1 . 9 5  

1 0 1 . 1  
9 9 . 9 1  

. 0 0 3 5  
- .  0 0 0 0  

- .  0048  
- . 0 0 2 2  

. 0 1 3 2  

. 0 1 2 4  
. 0 0 5 3  
. 0 1 1 4  

- .  0020  
- .  0 0 1 5  

. 0 4 5 8  

. 0 2 4 9  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Th2837  
PPm 
.OOlO 
. 0 0 1 5  
1 5 0 . 3  

T i 3 3 4 9  
PPm 
. o o o o  
. o o o o  
7 6 4 7 .  

T11908 
PPm 
. 0 0 2 4  
. 0 0 3 0  
1 2 5 . 8  

S r 4 2 1 5  
PPm 
. o o o o  
. o o o o  
2 9 . 7 7  

U 4 0 9 0  

, 0 2 0 1  
. 0 0 6 2  
3 0 . 5 7  

PPm 
V 2924  

- .  0 0 0 0  
. 0 0 0 4  

1 8 0 8 0 .  

PPm 
W 2 0 7 9  
PPm - .  0026  

. 0 0 3 7  
1 4 4 . 2  

. o o o o  

. o o o o  
, 0 0 2 0  
- .  0 0 0 1  

. o o o o  
- .  0 0 0 0  

, 0 0 4 5  
. 0 0 0 3  

. 0 1 5 8  

. 0 2 4 5  
- , 0 0 0 3  
. 0 0 0 3  

- . 0 0 5 2  
. o o o o  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

. o o o o  

.OOOl 
896.0 

Pi% 

.OOOl 
- .  0 0 0 0  

1 
*Counts 
sc 
361.384 
724446 
5993.437 
.8273132 

728684 
720208 

Zn2062 
PPm 
. 0 0 0 4  
.OOOl 
16.44 

.0004 

. 0 0 0 5  

2 
Time 
- -  

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Zr3496 
PPm 
.0003 
.0002 
73.20 

.OOOl 

.0004 

02/15/05 05:51:36 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 05:56:22 PM 

Method: DAILY2 Sample Name: Icsw-BlOW2 
Run Time: 02/15/05 17:51:48 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010119 

Elem Ag328O A13082 As1890 B - 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge .0958 3.755 3.962 .0020 3.837 .0953 

.0012 .001 .015 ,0001 .008 . o o o o  SDev 
%RSD 1.246 ,0324 .3886 5.321 .2026 .0287 

#I ,0966 3.754 3.973 .0019 3.831 .0952 
#2 .0949 3.755 3.951 ,0020 3.842 .0953 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 

Avge 19.29 .0967 .9545 .3917 .4867 2.004 
SDev .01 .0003 .0004 .0002 ,0010 . o o o  
%RSD ,0303 ,3537 .0447 .0479 ,1993 .0108 

Units ppm PPm PPm PPm PPm PPm 

#I 19.29 .0969 ,9542 .3916 .4874 2.004 
#2 19.30 ,0965 .9548 .3919 .4861 2.004 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 

Avge .0006 - .  0001 19.06 .9667 .0014 16.78 
SDev .0006 . o o o o  .02 .OOlO ,0006 .04 
%RSD 96.31 2.726 .0979 .lo14 41.27 .2302 

Units ppm PPm PPm PPm PPm PPm 

#I .OOlO - .  0001 19.05 .9660 .0018 16.75 
#2 .0002 - .  0001 19.07 .9674 .OOlO 16.81 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

Avge .9663 .0073 .9862 .9785 - .  0014 .0028 
SDev .0027 .0031 ,0133 .OlOO .0003 .0024 
%RSD .2813 41.96 1.351 1.024 18.37 85.67 

Units ppm PPm PPm PPm PPm PPm 

#I .9682 .0095 .9768 .9714 - .  0012 .0044 
#2 .9644 .0051 .9956 .9855 - .  0016 .0011 

Elem Sc3613 1960/1 1960/2 Si2881 Pb2 2 0 Se196 

Avge 99.90 4.257 4.277 .0145 .9810 4.270 
SDev .65 .019 .023 .0005 .0111 .022 
%RSD .6504 ,4388 .5427 3.357 1.133 .5081 

Units %R PPm PPm PPm PPm PPm 

#1 100.4 4.244 4.260 .0142 .9732 4.255 
#2 99.44 4.270 4.293 .0149 .9889 4.285 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 

Avge .0006 - .0132 . o o o o  3.962 .0178 .9550 
SDev . o o o o  .0009 . o o o o  .001 ,0114 .0005 
%RSD 1.139 7.018 102.5 .0313 64.24 .0559 

Units ppm PPm PPm PPm PPm PPm 

#I .0007 - .  0125 .OOOl 3.961 .0259 .9547 
#2 .0006 - .  0138 . o o o o  3.963 .0097 .9554 

Bi2230 
PPm - .  0093 
.0029 

31.30 

- .  0113 
- .  0072 

K 7664 

16.77 
.oo 

.0285 

PPm 

16.77 
16.76 

Na5889 
PPm 
23.55 

. 0 5  
.2308 

23.58 
23.51 

Sb2068 
PPm 
,9698 
.0117 
1.204 

.9615 

.9781 

Sn1899 
PPm 
.0090 
.0038 
41.63 

,0117 
,0064 

W 2079 
PPm - .  0034 
.0021 

60.05 

- .  0020 
- .  0049 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge - .  0001 ,9926 .0004 
SDev . o o o o  .0011 .OOOl 
%RSD 23.24 ,1084 32.84 

Units pcm PPm PPm 

02/15/05 05:56:22 PM Page 2 

01c)120 

#I - .  0001 .9919 .0003 
#2 - .  0000 .9934 ,0005 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 720134 10000 - -  - -  
SDev 4696.603 . O O O O O O O  - -  - -  - -  
%RSD .6521846 . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  

- -  - -  
- -  - -  



A n a l y s i s  Report 
0 2 / 1 5 / 0 5  0 6 : 0 1 : 0 7  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 5 7 3 2 7  D I  
Run T i m e :  0 2 / 1 5 / 0 5  1 7 : 5 6 : 3 3  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  

Avge  - .  0004 - .  0038  . 0 1 8 6  , 4 2 7 3  
SDev . 0 0 1 9  . 0 1 3 7  .OOOl . 0 0 3 5  
%RSD 5 0 7 . 7  3 6 0 . 3  . 7 5 8 1  . 8 1 3 6  

U n i t s  ppm PPm PPm PPm 

#I - .  0017  - .  0 1 3 5  . 0 1 8 5  . 4 2 4 9  
#2 .OOlO . 0 0 5 9  . 0 1 8 7  . 4 2 9 8  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm 
Avge 8 6 . 3 2  

PPm PPm - .  0 0 0 1  . 0 0 1 3  
PPm 
. 0 0 0 2  

SDev . 3 0  . 0 0 0 5  , 0 0 2 1  . 0 0 0 8  
%RSD . 3 4 4 5  6 4 3 . 1  1 5 3 . 4  3 8 2 . 3  

#I 8 6 . 1 1  - .  0004  - .  0 0 0 1  . 0 0 0 8  
#2 8 6 . 5 3  . 0 0 0 3  . 0 0 2 8  - .  0004 

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 
Units p p m  
Avge  - .  0006  . 0 0 7 8  1 . 3 3 8  . 0 0 2 4  

%RSD 4 1 8 . 4  3 . 2 9 5  1 . 7 2 4  5 . 8 7 6  

P P m  PPm PPm 

SDev . 0 0 2 7  . 0 0 0 3  . 0 2 3  .OOOl 

#1 - .  0026  . 0 0 7 6  1 . 3 2 2  , 0 0 2 5  
#2 , 0 0 1 3  . 0 0 7 9  1 . 3 5 4  . 0 0 2 3  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  

Avge  . 0 0 7 9  . 9 0 6 6  . 0 0 2 8  . 0 0 5 7  
SDev , 0 0 0 2  . 0 0 4 3  . 0 0 5 4  . 0 0 0 5  
%RSD 2 . 3 1 3  . 4 7 1 9  1 9 6 . 7  9 . 0 0 4  

U n i t s  ppm PPm PPm PPm 

#1 . 0 0 8 1  , 9 0 3 6  - .  0 0 1 1  . 0 0 5 3  
#2 . 0 0 7 8  . 9 0 9 6  . 0 0 6 6  . 0 0 6 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  
U n i t s  %R 
Avge  1 0 6 . 7  . 0 1 1 8  . 0 0 1 7  5 . 8 0 6  
SDev . 6  . 0 0 3 2  . 0 0 6 5  . 0 1 7  
%RSD . 5 3 9 0  2 6 . 8 6  3 8 6 . 5  . 2 8 6 0  

PPm PPm PPm 

#1 1 0 6 . 3  . 0 0 9 6  . 0 0 6 3  5 . 7 9 5  
#2 1 0 7 . 1  . 0 1 4 1  - .  0 0 2 9  5 . 8 1 8  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 
U n i t s  ppm PPm PPm PPm 
A v g e  . 6 2 6 4  . 0 0 2 9  - .  0 0 0 1  , 0 0 1 2  
SDev , 0 0 3 0  . 0 0 5 3  . 0 0 0 2  . 0 0 1 3  
%RSD . 4 7 8 0  1 8 1 . 7  2 0 3 . 9  1 0 3 . 8  

#I . 6 2 4 3  . 0 0 6 6  . o o o o  . 0 0 0 3  
#2 . 6 2 8 5  - .  0 0 0 8  - .  0002  . 0 0 2 1  

Operator: 

010121 

Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 
. 0 4 5 6  .OOOl - .  0098  
.OOOl . o o o o  . 0 0 8 4  
. 2 6 8 3  1 2 . 2 2  8 6 . 2 7  

, 0 4 5 7  .OOOl - .  0157  
.OOOl - .  0038  . 0 4 5 5  

Cu3247 Fe2714  K - 7664  
PPm PPm PPm 
. 0 9 4 1  - .  0030 1 6 . 2 8  
. 0 0 0 6  . 0 4 8 9  . 2 7  
. 5 9 1 5  1 6 1 4 .  1 . 6 8 0  

. 0 9 3 7  - .  0376  1 6 . 0 8  

. 0 9 4 5  . 0 3 1 5  1 6 . 4 7  

Mo2 02 0 Na3302 Na5889 
PPm PPm PPm 
. 0 0 5 6  2 3 . 8 8  3 4 . 4 0  
.OOlO . 8 1  . 3 2  
1 7 . 5 1  3 . 3 9 8  . 9 2 0 9  

. 0 0 4 9  2 3 . 3 0  3 4 . 1 8  

. 0 0 6 3  2 4 . 4 5  3 4 . 6 3  

S 1 8 2 0  Sb2068  Pd3404  

- . 0 0 4 4  5 4 . 9 5  . 0 0 9 4  
. 4 2  . 0 0 6 1  

3 2 6 . 9  . 7 6 3 7  6 5 . 3 4  

PPm PPm PPm 

. 0 1 4 3  

- .  0 1 4 5  5 5 . 2 5  . 0 1 3 7  
, 0 0 5 8  5 4 . 6 5  . 0 0 5 1  

Pb2 2 0 S e 1 9 6  Sn1899  
PPm PPm PPm 
. 0 0 4 7  . 0 0 5 1  . 0 0 8 8  

, 0 0 3 3  . 0 0 1 8  . 0 0 2 1  
4 5 . 4 0  6 4 . 6 8  2 0 . 0 5  

. 0 0 3 2  . 0 0 7 4  .0101 

. 0 0 6 2  . 0 0 2 8  , 0 0 7 6  

U 4 0 9 0  V 2924  W 2 0 7 9  
PPm P b  PPm - .  0 3 3 6  . 0 0 7 3  - .  0 0 2 5  

. l o o 9  .OOOl . 0 0 7 1  
3 0 0 . 6  . 9 3 2 3  2 8 2 . 8  

- .  0076  - .  1 0 4 9  . 0 0 7 3  
. 0 3 7 8  . 0 0 7 2  . 0 0 2 5  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 
PPm - .  0003 
.OOOl 

41.83 

- .  0002 
- .  0004 
1 
*Counts 
sc 
361.384 
769089 
4150.717 
.5396926 

766154 
772024 

Zn2062 
PPm 
.0018 
.0006 
31.12 

.0014 

.0022 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Zr3496 
PPm 
.0011 
.OOOl 
4.471 

,0011 
.OOlO 

3 
NOTUSED 

02/15/05 06:01:07 PM page 2 

010122 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  



Analysis Report 02/15/05 06:05:53 PM Page 1 

Method: DAILY2 Sample Name: 257328 DI 
Run Time: 02/15/05 18:01:19 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010123 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm P& PPm PPm PPm 
Avge - .  0004 .0032 - .  0019 ,0069 .OOOl .OOOl - .  0122 
SDev .0005 .0008 .0006 .0003 . o o o o  . o o o o  .0017 
%RSD 125.6 23.21 32.28 4.860 6.063 48.70 13.60 

. o o o o  - .  0110 
#2 - .  0000 .0027 - .  0024 .0066 ,0002 .OOOl - .  0133 
#1 - .  0008 .0037 - ,0015 .0071 .OOOl 

Elem Ca3179 Cd2265 Co2286 Cr2677 Fe2714 K 7664 Cu3247 

Avge ,0625 - .  0001 . o o o o  - .  0004 .0060 - .  0020 .1502 
SDev .0028 .OOOl .OOOl .0002 ,0003 .0072 .0183 

115.9 214.1 58.78 5.816 357.3 12.17 %RSD 4.526 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .0645 - .  0002 .OOOl - .  0006 .0057 - .  0071 .1373 
.0031 .1632 #2 .0605 - .  0000 - .  0000 - .  0002 .0062 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0009 - .  0000 .0060 .OOOl .0012 1.199 1.780 
SDev ,0003 . o o o o  ,0024 .OOOl .0005 .035 .003 
%RSD 36.52 41.71 39.95 228.8 41.63 2.911 .1939 

#1 - .  0007 - .  0001 .0043 .0002 .0015 1.174 1.777 
#2 - .  0011 - .  0000 .0078 - .  0000 .0008 1.224 1.782 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S-1820 Sb2068 

Avge .0011 ,0068 
SDev .OOOl .0045 .0044 .0014 .0050 ,0058 .0051 
%RSD 9.728 66.18 

Units ppm PPm PPm PPm PPm PPm PPm 
,0053 .0028 - .  0013 .2796 - .  0006 
83.45 48.16 377.1 2.088 829.6 

.0022 .0019 - .  0048 .2754 .0030 #I .OOlO .0036 
#2 .0011 ,0099 .0084 .0038 .0022 .2837 - .  0043 

Se196 Sn1899 Elem Sc3613 1960/1 1960/2 Si2881 Pb220 

Avge 94.04 - .  0030 - .  0040 .0875 .0037 - .  0036 .0087 
SDev .18 ,0081 . o o o o  .0059 ,0024 .0027 .0042 

6.715 64.87 75.30 48.16 %RSD .1870 273.5 1.015 

Units %R PPm PPm PPm PPm PPm PPm 

#1 93.92 .0028 - .  0039 .0833 .0020 - .  0017 .0117 
#2 94.17 - .  0087 - .  0040 .0917 .0053 - .  0055 .0058 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 

Avge ,0001 .0025 .OOOl .0030 - .  0315 .0002 - .  0059 Units ppm PPm PPm PPm PPm PPm P b  
SDev . o o o o  .0009 . o o o o  .0049 ,0015 .OOOl .0008 
%RSD 4.144 36.94 15.16 162.8 4.727 70.98 13.96 

#1 .OOOl .0031 .OOOl - .  0005 - .  0305 .OOOl - .  0053 
#2 .OOOl .0018 .0002 .0065 - .  0326 .0002 - .  0064 
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010124 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 0  
. o o o o  

2 7 . 0 7  

PPm 
Zn2062 
PPm 
. 0 0 4 1  
. 0 0 0 2  
5 . 9 0 8  

Z r 3 4 9 6  
PPm 
. 0 0 0 2  
. 0 0 0 2  
1 2 4 . 6  

#1 
#2 

- .  0 0 0 0  
- .  0001 

. 0 0 3 9  

. 0 0 4 3  
. 0 0 0 3  
. o o o o  

6 
NOTUSED 

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
677902  
1 2 0 3 . 4 9 6  
. 1 7 7 5 3 2 4  

2 
Time 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

6 7 7 0 5 1  
6 7 8 7 5 3  

10000 
10000 



Analysis Report 02/15/05 06:12:28 PM 

Method: DAILY2 Sample Name: cri 
Run Time: 02/15/05 18:07:54 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge ,0206 .0875 .0195 
SDev .0007 .OOOl ,0055 
%RSD 3.461 .0838 28.27 

Units ppm PPm PPm 

#1 .0201 .0875 .0156 
#2 .0211 .0876 .0233 

Errors LC Pass NOCHECK LC Pass 
High .0300 .0300 
Low .OlOO .OlOO 

Elem Ca3179 Cd2265 Co2286 

Avge .0006 .OlOO .0996 
SDev .0003 .0003 .0003 
%RSD 44.23 2.691 .3509 

Units ppm PPm PPm 

#1 . 0 0 0 4  .0102 .0993 
#2 .0008 .0098 .0998 

Errors NOCHECK LC Pass LC Pass 
High .0150 .1500 
Low .0050 .0500 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0003 .0699 - .  0043 
SDev .0007 .OOOl ,0062 
%RSD 193.4 .0872 144.6 

#1 - .  0008 .0700 - .  0086 
#2 .OOOl .0699 .OOOl 

Errors NOCHECK LC Pass NOCHECK 
High .1500 
Low .0500 

Elem Ni2316 P 1782 2203/1 

Avge .0827 .lo24 .0073 
SDev .0004 ,0023 .0024 
%RSD .4557 2.272 33.02 

Units ppm Pi% PPm 

#1 .0824 ,1040 .0056 
#2 .0829 .lo07 .0090 

Errors LC Pass LC Pass NOCHECK 
High .1200 .1500 
Low .0400 .0500 

Elem Sc3613 1960/1 1960/2 

Operator: 

0 1 0 ~ 2 5  
B 2496 Ba4934 Be3 13 0 Bi2230 

.lo16 .0205 .0099 

.0002 . o o o o  . o o o o  .0007 

.1740 .0417 .2324 14.07 

PPm PPm PPm PPm - .  0048 

,1018 .0204 .0099 - .  0043 
. l o 1 5  .0205 .0099 - .  0052 
LC Pass LC Pass LC Pass NOCHECK 
.1500 .0300 .0150 
,0500 ,0100 .0050 

Cr2677 Cu3247 Fe2714 K-7664 
PPm PPm PPm PPm 
.0212 ,0498 .0990 - .  0091 
.0009 . o o o o  .0057 .0154 
4.508 ,0336 5.801 168.8 

.0205 .0498 .0949 - .  0200 

.0218 ,0498 .lo30 .0018 

LC Pass LC Pass LC Pass NOCHECK 
.0300 .0750 . 1 5 0 0  
.OlOO ,0250 .0500 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 

.0047 .0306 
.OOOl ,0006 .3098 .0026 
.2803 2.872 313.5 55.83 

.0212 - .  0988 

.0305 .0207 - .3179 .0028 

.0306 .0216 .1202 .0065 

LC Pass LC Pass NOCHECK NOCHECK 
.0450 .0300 
. 0 1 5 0  .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

.0046 - .  0008 ,0050 .1221 

.OOOl .0026 .0036 .0023 
1.749 324.8 71.37 1.919 

PPm PPm PPm PPm 

.0046 - .  0026 .0076 .1238 

.0045 .OOlO .0025 .1205 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
. 0 6 0 0  

Si2881 Pb220 Se196 Sn1899 
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U n i t s  
Avge  
SDev 
%RSD 

%R 
1 0 0 . 6  

1.1 
1 . 0 6 5  

PPm 
. 0 1 5 2  
. 0 0 4 5  
2 9 . 5 7  

PPm 
. 0 0 5 4  
. 0 0 0 6  
1 1 . 8 1  

PPm 
. 1 1 7 5  
. 0 0 3 6  
3 . 0 7 6  

PPm 
. 0 0 5 5  
. 0 0 0 8  
1 3 . 6 1  

PPm 
. 0 0 8 7  H .  1 9 8 2  
. 0 0 1 9  , 0 0 4 0  
2 2 . 1 3  2 . 0 2 9  

#1 
#2 

1 0 1 . 4  
9 9 . 8 6  

. 0 1 2 0  

. 0 1 8 3  
. 0 0 5 0  
. 0 0 5 9  

. 1 1 5 0  

. 1 2 0 1  
. 0 0 5 0  
. 0 0 6 0  

. 0 0 7 3  H .2010  
, 0 1 0 0  H .  1 9 5 3  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  
. 1 5 0 0  
. 0 5 0 0  

LC P a s s  
. 0 0 9 0  
. 0 0 3 0  

LC P a s s  LC High 
. 0 1 5 0  . 1 5 0 0  
. 0 0 5 0  . 0 5 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

S r 4 2 1 5  
PPm 
. 0207  
. o o o o  
. 1 8 8 0  

Th2837  
PPm 
- . 0 0 1 2  
.0051 

4 2 3 . 4  

T i 3 3 4 9  
PPm 
. 0 1 9 9  
,0001 
, 2 6 3 9  

T I 1 9 0 8  
PPm 
, 0 1 9 2  
. 0 0 4 6  
2 4 . 2 4  

U - 4 0 9 0  
PPm 
. 2 0 0 7  
. 0 2 2 9  
1 1 . 4 0  

V 2924  W 2 0 7 9  
P b  PPm 
. 0 9 8 2  - .  0037  
. 0 0 0 3  . 0 0 2 4  
. 3 4 6 3  6 4 . 4 4  

, 0 2 0 7  
. 0 2 0 8  

. 0 0 2 4  
- .  0 0 4 8  

, 0 1 9 9  
. 0 1 9 8  

. 0 1 5 9  

. 0 2 2 5  
. 1 8 4 5  
. 2 1 6 9  

. 0 9 8 0  - .  0 0 5 5  

. 0 9 8 4  - .  0 0 2 0  

E r r o r s  
H i g h  
Low 

LC P a s s  
. 0 3 0 0  
.OlOO 

NOCHECK LC P a s s  
. 0 3 0 0  
.OlOO 

LC P a s s  
. 0 3 0 0  
.OlOO 

NOCHECK LC P a s s  NOCHECK 
. 1500  
. 0 5 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Y 3710  
PPm - .  0 0 0 1  

. o o o o  
6 2 . 5 9  

- Zn2062 
PPm 
. 0 4 0 7  
. 0 0 0 2  
. 5 6 7 4  

Z r 3 4 9 6  
PPm 
. 0 9 7 7  
. 0 0 0 4  
. 3 9 6 7  

#1 
#2 

- .  0 0 0 0  
- .  0001 

. 0 4 0 8  

. 0 4 0 5  
. 0 9 7 4  
. 0 9 8 0  

NOCHECK LC P a s s  
. 0 6 0 0  
, 0 2 0 0  

NOCHECK E r r o r s  
High 
Low 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

0 2 / 1 5 / 0 5  0 6 : 1 2 : 2 8  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc - -  
3 6 1 . 3 8 4  - -  - -  
7 2 5 3 4 1  1 0 0 0 0  - -  
7 6 9 8 . 9 7 9  . O O O O O O O  - -  - -  
1 . 0 6 1 4 2 9  . O O O O O O O  - -  - -  

- -  - -  - -  
- -  - -  
- -  - -  
- -  
- -  

730785  1 0 0 0 0  
719897  1 0 0 0 0  

- 010127 
6 I 

NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: icsa 
Run Time: 02/15/05 18:12:40 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge - .  0002 494.7 .0017 
SDev .0004 .1 .0043 
%RSD 164.2 .0107 252.1 

Units ppm PPm PPm 

#I - .  0005 494.8 .0048 
#2 . o o o o  494.7 - .  0013 
Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 452.0 .0008 - .  0006 
SDev .2 ,0001 .0003 
%RSD .0413 16.92 48.76 

#1 452.2 .0009 - .  0004 
#2 451.9 .0007 - .  0009 
Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge - .  0022 .0006 526.1 
SDev .0006 ,0002 .3 
%RSD 28.13 40.65 .0610 

Units ppm PPm PPm 

#I - .  0026 ,0008 525.9 
#2 - .  0018 .0004 526.4 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P 1782 220311 

Avge .0004 - .  0215 .0461 
SDev . 0 0 0 4  .0230 .0021 
%RSD 93.40 106.7 4.441 

Units ppm PPm PPm 

#1 .0007 - .  0378 .0476 
#2 .OOOl - .  0053 .0447 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 196012 

Operator: 
010128 

B 2496 Ba4934 Be3130 Bi2230 

- .  0174 .0011 .OOOl - .  0029 
.0012 .0002 . o o o o  ,0002 

6.652 14. a5 16.43 5.476 

PPm PPm PPm PPm 

- .  0165 .0012 ,0001 - .  0028 
- .0182 ,0010 .OOOl - .  0031 
NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K - 7664 
PPm PPm PPm PPm 
.0007 .0024 188.4 - .  0080 
.0003 .OOOl .3 .0246 
37.32 2.326 .1529 307.1 

. 0 0 0 5  .0023 188.2 - .  0254 

.0009 .0024 188.6 .0094 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0009 - .  0019 .0905 - .  0214 
.OOOl ,0004 .1885 .0109 

10.63 20.15 208.2 51.20 

- .  0427 - .  0291 - .  0010 
- .  0009 - .  0016 .2238 - .  0136 

- .  0021 

NOCHECK NOCHECK NOCHECK NOCHECK 

220312 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm - .  0337 .0020 .0206 - .  0014 
.0036 .0025 .0026 .0101 

10.64 124.7 12.78 722.5 

- .  0363 .0002 .0224 - .  0086 
- .  0312 ,0038 .0187 ,0058 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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PPm PPm PPm OlJJA29 
- .  0017 .1200 .0240 

. 0 0 0 4  .0017 .0059 .0125 
1.715 24.08 352.7 10.41 

- .  0071 
Units %R 
Avge 92.16 
SDev 1.21 
%RSD 1.310 

PPm 
.0072 
.0026 
36.52 

PPm 
- .  0061 
.0101 

165.3 

#1 91.31 
#2 93.02 

.0091 

.0053 
- .  0133 
.OOlO 

,0237 - .0083 - .  0058 .1289 
.0243 - .  0059 .0025 .1112 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge .0131 
SDev . o o o o  
%RSD .0638 

Th2837 
PPm 
.0242 
.0019 
8.057 

Ti3349 
PPm 
- .0017 

. o o o o  
.2693 

W - 2079 TI1908 U - 4090 V - 2924 
PPm PPm PPm PPm - .  0103 - .  0074 - .  0013 .0015 
.0082 .0063 .0004 . 0 0 4 1  

79.33 85.59 31.22 266.6 

#1 .0131 
#2 .0131 

.0228 

.0255 
- .  0017 
- .  0017 

- .  0161 - .  0029 - .  0016 .0044 
- .  0045 - .  0119 - .  0010 - .  0014 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710 
Units pPm 
Avge - .  0006 
SDev .0002 
%RSD 27.27 

Zn2062 
PPm 
.0205 
.OOOl 
.3938 

Zr3496 
PPm 
.0002 
.0008 
382.5 

#1 - .  0005 
#2 - .  0007 

.0204 

.0205 
. 0 0 0 8  
- .  0004 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc - -  
Wavlen 3 6 1 . 3 8 4  - -  - -  
Avge 664396 10000 - -  
SDev 8 7 1 3 . 6 7 7  . O O O O O O O  - -  
%RSD 1 . 3 1 1 5 1 9  . O O O O O O O  - -  

- -  

#1 658234 1 0 0 0 0  - -  
#2 670557 1 0 0 0 0  - -  

0 2 / 1 5 / 0 5  0 6 : 1 7 : 1 4  PM 

4 5 6 0&0130 
NOTUSED NOTUSED NOTUSED NOTUSED 
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Operator: 010131 Method: DAILY2 Sample Name: icsab 
Run Time: 02/15/05 18:17:25 
Comment : 
Mode: CONC Corr. Factor: 1 

Ba4934 
PPm 
,5293 
.0005 
.0932 

Bi2230 
PPm - .  0037 
.0005 

13.67 

Elem Ag328O A13082 As1890 B 2496 

Avge 1.088 501.5 1.036 1.032 
SDev . o o o  .1 .005 .006 
%RSD .0087 .0241 .4610 ,5872 

Units ppm PPm PPm PPm 
Be3130 
PPm 
.4827 
.0004 
.0771 

#I 1.088 501.4 1.032 1.028 
#2 1.088 501.6 1.039 1.036 

,5297 
.5290 

.4824 

.4830 
- .  0033 
- .  0041 

Errors LC Pass LC Pass LC Pass LC Pass 

Low .8000 400.0 .8000 .8000 
High 1.200 600.0 1.200 1.200 

LC Pass 
.6000 
.4000 

LC Pass 
.6000 
.4000 

NOCHECK 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge 459.3 .9386 .4765 ,4898 
SDev .8 .0018 .0006 .0003 

Units ppm PPm PPm PPm 

%RSD ,1636 .1914 .1319 ,0535 

Cu3247 
PPm 
.5561 
.OOlO 
.1814 

Fe2714 
PPm 
190.9 

. o  
.0256 

K 7664 

- .  0057 
.0155 

272.4 

PPm 

#1 458.8 ,9373 .4769 .4899 
#2 459.8 .9398 ,4760 .4896 

.5554 
,5568 

190.9 
191.0 

- .  0167 
.0053 

Errors LC Pass LC Pass LC Pass LC Pass 
High 600.0 1.200 ,6000 .6000 
Low 400.0 .8000 .4000 .4000 

LC Pass 
.6000 
.4000 

LC Pass 
240.0 
160.0 

NOCHECK 

Elem La3988 Li6707 Mg2790 Mn2576 

Avge - .  0018 1.179 534.1 .4902 
SDev .0005 .001 .1 .0003 
%RSD 28.56 .0702 ,0273 .0533 

Units ppm PPm PPm PPm 
Mo2020 
PPm 
1.045 
,001 
.0565 

Na3302 
PPm 
.4266 
.1750 
41.03 

Na5889 
PPm - .  0325 
.0044 

13.56 

#I - .  0021 1.179 534.0 .4900 
#2 - .  0014 1.180 534.2 .4903 

1.045 
1.044 

.3028 
,5503 

- .  0356 
- .  0294 

Errors NOCHECK LC Pass LC Pass LC Pass 
High 1.200 600.0 .6000 
Low .8000 400.0 .4000 

LC Pass 
1.200 
.8000 

NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .9481 1.026 1.027 .9559 
SDev .0030 .016 .003 .0031 
%RSD .3204 1.587 .2438 ,3272 

Pd3404 
PPm 
.0052 
.0030 
57.10 

S 1820 

.0142 

.0063 
43.95 

PPm 
Sb2068 
PPm 
1.065 
.001 
.0667 

#1 .9460 1.015 1.025 .9581 
#2 .9503 1.038 1.029 .9537 

.0031 

.0073 
.0098 
.0187 

1.066 
1.065 

Errors LC Pass LC Pass NOCHECK NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

NOCHECK NOCHECK LC Pass 
1.200 
.8000 

1960/2 Si2881 Pb220 Elem Sc3613 1960/1 Se196 Sn1899 
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PPm O$&l32 
1.040 1.135 
.007 .002 
.6505 .1677 

Units 
Avge 
SDev 
%RSD 

%R 
90.23 

.32 
.3526 

PPm 
1.033 
.004 
.3811 

PPm 
1.043 
.008 
.7841 

PPm 
1.076 
.002 
,1638 

PPm 
.9797 
.0013 
.1275 

#1 
#2 

90.46 
90.01 

1.030 
1.036 

1.037 
1.049 

1.075 
1.078 

.9806 

.9788 
1.035 1.136 
1.044 1.133 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

LC Pass LC Pass 
1.200 1.200 
.8000 .8000 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
1.072 
,001 
.0734 

Th2837 
PPm 
.0240 
.0032 
13.26 

Ti3349 
PPm 
.9892 
. 0 0 0 5  
.0460 

TI1908 
PPm 
.9952 
.0095 
.9546 

U - 4090 
PPm 
.9900 
.0421 
4.250 

V 2924 W - 2079 
Pi% PPm 
,4952 - .  0006 
.0035 .0047 
.7080 803.2 

#1 
#2 

1.071 
1 . 0 7 2  

.0218 

.0263 
.9889 
.9896 

.9885 
1.002 

.9603 
1.020 

.4977 - .  0039 

.4927 .0027 

Errors 
High 
Low 

LC Pass 
1.200 
. 8 0 0 0  

NOCHECK LC Pass 
1.200 
. 8 0 0 0  

LC Pass 
1.200 
,8000 

NOCHECK LC Pass NOCHECK 
.6000 
.4000 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
Pi% - .  0005 
.OOOl 

21.29 

Zn2062 
PPm 
.9857 
.0006 
.0627 

Zr3496 
PPm 
.9941 
.0019 
.1871 

#1 
#2 

- .  0004 
- .  0006 

.9861 

.9852 
.9928 
.9954 

Errors 
High 
Low 

NOCHECK LC Pass 
1.200 
.8000 

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
6 5 0 4 5 6  
2 2 6 9 . 1 0 6  
. 3 4 a a 4 a 7  

652060  
648851 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 4 

0 2 / 1 5 / 0 5  0 6 : 2 1 : 5 9  PM 

5 6 

Page 3 

040133 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: ccv3 
Run Time: 02/15/05 18:25:51 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 
010134 

Elem Ag328O A13082 As1890 

Avge 1.001 9.739 5.136 
SDev .001 ,004 .003 
%RSD .1139 .0392 .0614 

Units ppm PPm PPm 
B 2496 Ba4934 Be3130 Bi2230 

4.857 10.12 .9863 5.091 
.018 .oo .0013 .010 

.0159 .1274 .1928 .3662 

PPm PPm PPm PPm 

#I .9998 9.736 5.133 
#2 1.001 9.741 5.138 

4.845 10.12 .9855 5.084 
4.870 10.12 .9872 5.098 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 20.11 .9918 5.029 
SDev .05 .0003 .003 
%RSD .2308 .0259 .0693 

Units ppm PPm PPm 
Cr2677 Cu3247 Fe2714 K 7664 

2.011 2.061 10.06 18.19 
.002 .002 .02 .04 
.lo59 .0898 .2318 .2370 

PPm PPm PPm PPm 

#1 20.08 ,9916 5.026 
#2 20.15 .9920 5.031 

2.009 2.060 10.05 18.16 
2.012 2.062 10.08 18.22 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.973 4.709 19.95 
SDev .004 .001 .03 
%RSD .0810 .0129 .1725 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.014 5.091 27.81 H40.33 
.001 .004 .25 .09 
.0691 .0846 .8915 .2296 

#1 4.970 4.709 19.93 
#2 4.975 4.709 19.98 

1.013 5.088 27.64 H40.26 
1.014 5.094 27.99 H40.39 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge 5.024 5.138 4.990 
SDev .026 .042 ,040 
%RSD .5142 .8087 .7925 

2203/2 Pd3404 S 1820 Sb2068 

4.992 1.001 1.010 1.005 
.017 .004 .004 .003 
,3438 .4134 .3975 ,3081 

PPm PPm P b  PPm 

#1 5.005 5.167 4.962 
#2 5.042 5.108 5.018 

4.980 ,9981 1.013 1.003 
5.004 1.004 1.008 1.008 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010135 
PPm PPm PPm PPm 
5.170 4.991 5.298 5.138 
.004 .025 .029 .009 
,0676 .4934 .5496 .1777 

Units %R 

SDev 1.05 
%RSD 1.057 

Avge 99.11 
PPm 
5.265 
.045 
,8614 

PPm 
5.314 
.021 
.3951 

#I 99.85 
#2 98.37 

5.233 
5.297 

5.299 
5.329 

5.167 4.974 5.277 5.132 
5.172 5.009 5.318 5.145 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

Elem Sr4215 
Units ppm 
Avge 5.076 
SDev ,004 
%RSD .0740 

Th2837 
PPm 
.9709 
. 0 0 0 3  
.0289 

Ti3349 
PPm 
4.973 
.011 
.2246 

TI1908 U 4090 U 2924 W 2079 

5.197 1.020 4.973 1.077 
.004 .021 .001 . o o o  
.0768 2.096 .0238 .0372 

PPm PPm PPm PPm 

#1 5.079 
#2 5.074 

.9707 

.9711 
4.966 
4.981 

5.194 1.005 4.974 1.077 
5.200 1.036 4.972 1.077 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
. g o o 0  

LC Pass 
5.500 
4.500 

LC Pass LC Pass LC Pass LC Pass 
5.500 1.100 5.500 1.100 
4.500 .goo0 4.500 .g000 

Elem Y 3710 
Units pPm 
Avge 4.831 
SDev .002 
%RSD ,0390 

Zn2062 
PPm 
1.027 
.002 
.1716 

Zr3496 
PPm 
4.923 

. 0 0 8  
.1661 

#1 4.830 
#2  4.833 

1.025 
1.028 

4.917 
4.929 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 
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IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 714384 
SDev 7 5 5 2 . 6 0 7  
%RSD 1 . 0 5 7 2 1 9  

#1 719725 
#2  709044 

2 3 
Time NOTUSED 

- -  - -  
10000 - -  
. o o o o o o o  - -  
. o o o o o o o  - -  

1 0 0 0 0  - -  
10000 - -  

0 2 / 1 5 / 0 5  0 6 : 3 0 : 2 5  PM Page 3 

4 5 6 0 1 0 1 7 3 6  
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  
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Method: DAILY2 Sample N a m e :  c c b 3  
Run T i m e :  0 2 / 1 5 / 0 5  1 8 : 3 2 : 2 7  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010137 
E l e m  Ag328O A13082 As1890  
U n i t s  ppm PPm PPm 
Avge . 0 0 0 6  - .  0 0 4 3  - .  0004 
SDev . 0 0 0 2  . 0 0 2 0  . 0 0 0 7  
%RSD 2 8 . 9 0  4 6 . 1 4  1 6 3 . 0  

B 2496  

. 0 1 4 9  

. 0 0 2 5  
1 6 . 6 0  

P b  
Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 
. 0 0 0 2  .OOOl - .  0 0 6 5  
. 0 0 0 3  . o o o o  . 0 0 4 5  
1 0 9 . 7  1 4 . 7 4  6 9 . 3 6  

#1 . 0 0 0 8  - .  0 0 5 7  , 0 0 0 1  
#2  . 0 0 0 5  - .  0 0 2 9  - .  0 0 1 0  

, 0 1 6 6  
. 0 1 3 1  

. 0 0 0 4  .OOOl - .  0097  
, 0 0 0 1  .OOOl - .  0033  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  , 0 0 5 0  . 0 5 0 0  . 0 0 5 0  
Low - .  0050 - .  0500  - .  0050  

LC P a s s  
. 0 5 0 0  
- .  0 5 0 0  

LC P a s s  LC P a s s  LC P a s s  
. 0 0 5 0  . 0 0 5 0  .OlOO 
- .  0050  - .  0050  - .  0100 

E l e m  Ca3179 Cd2265 Co2286 
U n i t s  ppm PPm PPm 
Avge . 0 0 4 6  - .  0 0 0 0  . 0 0 0 9  
SDev . 0 0 0 2  .OOOl . 0 0 0 7  
%RSD 4 . 0 4 5  1 7 1 9 .  8 2 . 6 1  

C r 2 6 7 7  
PPm 
. 0 0 0 3  
. 0 0 0 5  
1 6 6 . 5  

Cu3247 Fe2714  K - 7664  
PPm PPm PPm 
.OOOl . 0 1 3 9  , 0 0 7 7  
. 0 0 0 6  . 0 0 5 9  , 0 1 0 5  
8 1 5 . 2  4 2 . 5 1  1 3 6 . 8  

#1 . 0 0 4 7  , 0 0 0 1  .0013 
#2 . 0 0 4 4  - .  0 0 0 1  . 0 0 0 4  

- .OOOl 
, 0 0 0 7  

. 0 0 0 5  . 0 1 8 0  . 0 0 0 3  
- .  0004  . 0 0 9 7  . 0 1 5 1  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  
Low - .  0500 - .  0050  - .  0050  

LC P a s s  
, 0 0 5 0  
- .  0050 

LC P a s s  LC P a s s  LC P a s s  
. 0 0 5 0  . 0 2 5 0  .1000 
- .  0050  - .  0250  - .  1000 

E l e m  La3988  L i 6 7 0 7  Mg2790 

Avge  . 0 0 0 2  . 0 0 0 3  , 0 0 4 7  
SDev . 0 0 0 6  .OOOl . 0 0 0 3  
%RSD 2 2 4 . 2  2 1 . 6 6  6 . 9 2 7  

U n i t s  ppm PPm PPm 
Mn2576 
PPm 
. 0 0 0 6  
.OOOl 
2 0 . 1 1  

Mo2 02 0 Na3302 Na5889 
PPm PPm PPm 
. 0 0 2 1  H .  1 5 2 5  . 0 1 0 7  
.OOOl . 0 9 9 7  , 0 0 2 9  
7 . 1 9 9  6 5 . 3 4  2 7 . 2 3  

#1 . 0 0 0 6  . 0 0 0 3  , 0 0 4 9  
#2 - .  0 0 0 1  . 0 0 0 2  . 0 0 4 5  

. 0 0 0 5  

. 0 0 0 6  
. 0 0 2 3  H .  0820  . 0 0 8 6  
, 0 0 2 0  H . 2 2 3 0  . 0 1 2 7  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  . 0 0 5 0  , 0 0 5 0  , 0 5 0 0  
Low - .  0 0 5 0  - .  0050  - .  0 5 0 0  

LC P a s s  
. 0 0 5 0  
- .  0050  

LC P a s s  LC H i g h  LC P a s s  
. 0 0 5 0  . 0 5 0 0  . 0 5 0 0  
- .  0 0 5 0  - .  0500  - .  0 5 0 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  

Avge  . 0 0 1 8  . 0 0 4 7  . 0 0 1 6  
SDev . 0 0 0 7  . 0 0 5 0  . 0 0 0 3  
%RSD 4 0 . 2 9  1 0 6 . 3  2 1 . 3 5  

U n i t s  ppm P b  PPm 
2 2 0 3 / 2  
PPm - .  0 0 0 1  

. 0 0 0 6  
3 9 3 . 2  

Pd3404 S 1 8 2 0  Sb2068  

. 0 0 0 8  - .  0 0 1 2  . 0 0 3 6  

. 0 0 1 7  . 0 0 2 9  . 0 0 1 5  
1 9 9 . 6  2 4 9 . 6  4 2 . 5 1  

PPm Pi% PPm 

#I . 0 0 2 4  . 0 0 8 2  . 0 0 1 4  
#2 . 0 0 1 3  . 0 0 1 2  . 0 0 1 8  

- .  0006  
. 0 0 0 3  

- .  0 0 0 3  - .  0033  . 0 0 4 7  
. 0 0 2 0  . 0 0 0 9  . 0 0 2 5  

E r r o r s  LC P a s s  LC P a s s  NOCHECK 

Low - .  0050 - .  0 1 0 0  
H i g h  . 0 0 5 0  .OlOO 

NOCHECK LC P a s s  LC P a s s  LC P a s s  
. 0 0 5 0  .OlOO .OlOO 

- .  0 1 0 0  - .  0050  - .  0100 
E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  



A n a l y s i s  R e p o r t  
0 1 ffY8 

0 2 / 1 5 / 0 5  0 6 : 3 7 : 0 0  PM 

U n i t s  %R 
A v g e  1 0 0 . 6  
S D e v  .1 
%RSD . 1 4 1 7  

PPm 
. 0 0 2 1  
. 0 0 6 0  
2 7 9 . 6  

PPm - .  0 0 1 0  
. 0 0 5 2  

5 4 3 . 5  

PPm PPm P P m  P P m  - .  0 0 0 6  . 0 0 0 5  ,0001 H .  0730  
. 0 0 2 8  . 0 0 0 5  . 0 0 1 5  , 0 0 6 9  

4 6 8 . 6  1 1 0 . 0  1 7 9 5 .  9 . 5 2 5  

#I 1 0 0 . 5  
#2 1 0 0 . 7  

- .  0 0 2 1  
. 0 0 6 3  

. 0 0 2 7  
- .  0 0 4 6  

- .  0 0 2 6  .OOOl .0011 H .  0 7 7 9  
. 0 0 1 4  , 0 0 0 8  - .  0 0 1 0  H .  0 6 8 1  

E r r o r s  NOCHECK 
H i g h  
L o w  

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC H i g h  
.OlOO . 0 0 3 0  . 0 0 5 0  , 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0050  - .  0050  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  .OOOl 
S D e v  .OOOl 
%RSD 1 1 3 . 8  

Th2837  
PPm 
. 0 0 0 9  
. 0 0 0 2  
2 2 . 3 9  

T i 3 3 4 9  
PPm 
,0001 
. 0 0 0 3  
1 9 5 . 2  

T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  
P P m  PPm P P m  P b  
. 0 0 3 3  . 0 1 5 2  - .  0 0 0 0  - .  0 0 4 7  
. 0 0 3 5  . 0 1 2 9  . 0 0 0 3  , 0 0 0 6  
1 0 5 . 7  8 4 . 9 0  9 5 9 . 5  1 3 . 4 5  

#1 . 0 0 0 2  
#2 . o o o o  

. 0 0 0 8  
, 0 0 1 1  

, 0 0 0 3  
- .  0 0 0 1  

. 0 0 0 2  - .0051 
. 0 0 0 8  . 0 2 4 2  - .  0 0 0 3  - .  0042  
. 0 0 5 8  . 0 0 6 1  

E r r o r s  LC Pass 
H i g h  . 0 0 5 0  
Low - . 0 0 5 0  

LC Pass 
.OlOO 
- .OlOO 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass L C  Pass LC Pass LC Pass 
.OlOO . l o o 0  . 0 0 5 0  . O l O O  
- .  0100 - .  1000 - .  0 0 5 0  - .  0100 

E l e m  Y 3 7 1 0  
U n i t s  ppm 
A v g e  , 0 0 0 2  
S D e v  . 0 0 0 3  
%RSD 1 6 4 . 2  

Zn2062 
P P m  - .  0 0 0 2  
.OOOl 

5 6 . 8 8  

Z r 3 4 9 6  
PPm 
. 0 0 0 6  
. 0 0 0 7  
1 1 9 . 7  

#1 . 0 0 0 4  
#2 - . o o o o  

- .  0 0 0 3  
- .  0 0 0 1  

,0011 
.OOOl 

Errors LC Pass 
H i g h  . 0 0 5 0  
L o w  - .  0050  

L C  Pass 
. 0 0 5 0  
- .  0 0 5 0  

L C  Pass 
. 0 0 5 0  
- .  0050  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

0 2 / 1 5 / 0 5  0 6 : 3 7 : 0 0  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  
725172 1 0 0 0 0  - -  
9 8 1 . 4 6 4 2  . O O O O O O O  - -  - -  - -  
.1353423  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  
- -  - -  

724478 1 0 0 0 0  
725866  1 0 0 0 0  

6 019139 
NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: pbw-Blow659205 dfl00 Operator: 

Comment: 
Mode: CONC Corr. Factor: 1 

Run Time: 02/15/05 18:37:12 010140 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm P& PPm PPm PPm 
Avge - .  0000 - .0064 - ,0036 .0093 - . o o o o  . o o o o  - .  0064 
SDev .0008 .0009 .0041 .0021 . o o o o  . o o o o  .0002 
%RSD 7836. 14.90 114.6 22.42 5.582 91.84 2.866 

#1 - .  0005 - .  0070 - .  0065 .0107 - .  0000 . o o o o  - .  0065 
#2 .0005 - .  0057 - .  0007 .0078 - .  0000 .OOOl - .  0062 

Fe2714 K - 7664 Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0135 . o o o o  - .  0002 .OOOl - .  0000 - .  0026 - .  0008 
SDev ,0006 .0004 . o o o o  ,0001 .OOOl .0013 .0160 
%RSD 4.358 1685. 2.958 150.8 319.2 50.21 2056. 

#I .0131 - ,0003 - .  0002 - .  0000 . o o o o  - .  0017 - .  0121 
#2 .0139 .0003 - .  0002 .0002 - .  0001 - .  0036 .0105 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0003 .OOOl .0034 . o o o o  .0014 - .  1391 .0080 
SDev .OOOl . o o o o  .0038 . o o o o  . o o o o  .0630 .0009 
%RSD 26.94 4.527 109.7 74.63 2.147 45.32 11.03 

#1 .0003 .OOOl .0008 . o o o o  ,0014 - .  1837 .0074 
#2 .0004 .OOOl .0061 . o o o o  .0014 - .  0945 .0087 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0008 .0002 .0042 - .  0012 - .  0007 .0013 ,0030 
SDev ,0012 .0064 ,0012 .0013 .0021 ,0013 .0025 
%RSD 141.3 2771. 27.93 104.8 305.3 99.79 83.11 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0017 - .  0043 .0051 - .  0021 - .  0022 .0004 .0047 
#2 - .  0000 .0048 .0034 - .0003 .0008 .0022 .0012 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 100.4 - .  0013 - .  0042 . o o o o  .0006 - .  0032 .0692 
SDev .7 .0002 .0006 ,0025 .0004 .0004 .0016 
%RSD .7073 16.12 13.09 5612. 71.62 13.54 2.384 

Units %R PPm PPm PPm PPm PPm PPm 

#1 100.9 - .  0014 - .  0046 - .  0017 .0003 - .  0035 .0704 
#2 99.89 - .  0011 - .  0038 .0018 .0009 - .  0029 .0681 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  .0024 .OOOl .0004 - .  0023 - .  0002 .0012 
SDev . o o o o  .0002 .OOOl ,0018 ,0113 ,0006 .0018 
%RSD 104.8 9.395 96.45 447.8 486.6 244.4 154.2 

#1 . o o o o  .0025 .OOOl .0017 - .  0103 .0002 - .  0001 
#2 . o o o o  .0022 . o o o o  - .  0009 .0057 - .  0007 .0024 
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010141 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. o o o o  
32.81 

PPm 
Zn2062 
PPm 
.0002 
.0003 
183.0 

Zr3496 
PPm 
.OOOl 
.0003 
254.6 

#1 
#2 

. o o o o  

. o o o o  
- .  0000 
.0004 

.0003 
- .  0001 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

6 
NOTUSED 

7 
NOTUSED 
- -  

1 
*Counts 
sc 
361.384 
723690 
5091.169 
.7035013 

2 
Time 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

727290 
720090 

10000 
10000 
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Method: DAILY2 S a m p l e  N a m e :  ksw-BlOW4 dflOO Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  1 8 : 4 1 : 5 8  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010142 

A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  E l e m  Ag328O 

. 0 0 9 1  . 0 4 2 0  , 0 0 1 1  .OOOl Avge .OOlO . 0 3 1 9  . 0 4 0 2  

.0011 . o o o o  . o o o o  . 0 0 6 1  SDev . 0 0 0 8  . 0 0 5 9  . 0 0 3 0  
%RSD 7 6 . 3 4  1 8 . 3 4  7 . 4 8 7  1 2 . 2 0  . 0 9 9 5  1 . 1 4 2  9 0 5 1 .  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 0 5  . 0 2 7 8  , 0 4 2 3  . 0 0 9 9  . 0 4 2 0  .0011 . 0 0 4 4  
#2 . 0 0 1 5  . 0 3 6 0  . 0 3 8 1  . 0 0 8 3  , 0 4 2 1  .0011 - .  0042 

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K - 7664 
U n i t s  ppm 
Avge . 2 1 0 7  . 0 0 0 9  , 0 1 0 0  
SDev , 0 0 1 8  . 0 0 0 2  .OOOl , 0 0 1 0  . 0 0 0 8  . 0 0 7 7  . 0 0 0 9  

PPm PPm PPm PPm PPm PPm 
. 0 0 2 3  . 0 0 5 4  . 0 2 3 6  . l o 8 6  

%RSD . 8 6 7 3  1 9 . 6 5  . 5 4 6 2  4 2 . 7 0  1 4 . 7 4  3 2 . 6 0  . 7 9 7 6  

, 0 0 3 0  , 0 0 6 0  . 0 1 8 2  . l o 8 0  
.OlOO . 0 0 1 6  . 0 0 4 8  . 0 2 9 1  . l o 9 2  

#1 . 2 0 9 4  .OOlO .OlOO 
#2 . 2 1 2 0  . 0 0 0 7  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm 
Avge .OOOl . 0 0 0 2  . 2 0 2 2  . 0 1 0 5  .0013 . 0 2 1 3  . 1 9 2 4  
SDev , 0 0 0 3  .OOOl . 0 0 6 9  . o o o o  . 0 0 1 4  . 0 2 4 7  . 0 0 5 4  
%RSD 2 7 9 . 4  2 8 . 6 4  3 . 4 0 6  . 2 6 2 1  1 0 5 . 0  115 .8  2 . 8 2 3  

PPm PPm PPm PPm PPm PPm 

#1 - .  0 0 0 1  .OOOl . 1 9 7 4  . 0 1 0 4  . 0 0 0 3  . 0 3 8 8  , 1 8 8 6  
#2 . 0 0 0 3  . 0 0 0 2  . 2 0 7 1  . 0 1 0 5  . 0 0 2 3  . 0 0 3 9  , 1 9 6 3  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  . 0 1 0 5  . 0 0 3 3  . 0 1 2 3  . 0 0 8 9  - . 0 0 2 2  . 0 0 6 0  . 0 1 4 5  
SDev .OOlO . 0 0 7 1  . 0 0 3 6  .OOlO . 0 0 2 6  . 0 0 5 5  . 0 0 0 6  
%RSD 9 . 9 1 9  2 1 3 . 9  2 8 . 9 5  1 1 . 2 5  1 1 5 . 6  9 2 . 7 7  4 . 3 3 0  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 1 1 3  . 0 0 8 4  . 0 0 9 8  . 0 0 8 2  - .  0 0 4 0  . 0 0 2 0  . 0 1 4 0  
#2 . 0 0 9 8  - .  0 0 1 7  . 0 1 4 8  . 0 0 9 6  - .  0004  , 0 0 9 9  . 0 1 4 9  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  9 9 . 3 4  , 0 4 6 2  . 0 4 3 3  . 0 0 3 4  .OlOO , 0 4 4 3  . 0 6 8 6  
SDev . 0 7  . 0 0 3 8  . 0 0 5 6  . 0 0 3 4  . 0 0 1 9  . 0 0 5 0  . 0 0 6 1  
%RSD . 0 7 1 4  8 . 1 5 2  1 2 . 8 6  1 0 1 . 0  1 8 . 4 5  1 1 . 2 2  8 . 8 6 6  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 9 . 3 9  . 0 4 3 5  . 0 3 9 4  , 0 0 1 0  . 0 0 8 7  . 0 4 0 8  . 0 7 2 9  
#2 9 9 . 2 9  . 0 4 8 9  . 0 4 7 2  . 0 0 5 8  . 0 1 1 3  . 0 4 7 8  . 0 6 4 3  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  . 0 0 0 6  , 0 0 0 2  , 0 4 1 2  . 0 0 1 7  . 0 1 0 6  - .  0028  
SDev . o o o o  . 0 0 3 9  .OOOl . 0 0 1 6  . 0 2 1 0  . 0 0 0 7  . 0 0 3 6  
%RSD 4 5 . 0 7  6 4 9 . 9  6 1 . 0 3  3 . 7 9 5  1 2 5 1 .  6 . 3 4 2  1 2 6 . 2  

#1 . o o o o  . 0 0 3 4  . 0 0 0 3  . 0 4 0 1  - .  0132  .0110 - .  0053  
#2 . o o o o  - .  0022  .OOOl . 0 4 2 3  , 0 1 6 5  .0101 - .  0003  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

. o o o o  

.OOOl 
476.4 

PPm 

.OOOl 
- .  0 0 0 0  

1 
*Counts 
sc 
361.384 
716102 
559.3215 
.0781064 

716497 
715706 

Zn2062 
PPm 
.0126 
.0002 
1.272 

.0127 

.0125 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/15/05 06:46:32 PM 

Zr3496 
PPm 
.OOlO 
.0002 
18.29 

.0011 

.0008 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  

- -  

page 2 

010143 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 6 : 5 1 : 1 7  PM 

Method: DAILY2 S a m p l e  N a m e :  srm-BlOW7 dfloo Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  1 8 : 4 6 : 4 4  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010144 
E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0003 4 . 6 8 4  - .  0 0 2 7  . 0 0 4 3  . 0 6 4 7  . 0 0 0 2  - .  0 0 8 9  
SDev . 0 0 0 9  . o o o  . 0 0 2 0  . 0 0 1 5  .OOOl . o o o o  . 0 0 4 3  
%RSD 3 1 4 . 0  . 0 0 6 0  7 2 . 6 8  3 5 . 8 4  . 2 1 5 2  . 7 9 4 8  4 8 . 3 7  

#I - . 0 0 0 9  4 . 6 8 4  - . 0 0 4 2  . 0 0 5 4  . 0 6 4 8  . 0 0 0 2  - .  0120  
#2 . 0 0 0 3  4 . 6 8 4  - .  0013  . 0 0 3 2  . 0 6 4 6  . 0 0 0 2  - .  0 0 5 9  

K 7664  Fe2714  - E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 

Avge  . 4 9 4 0  . o o o o  .OOOl . 0 0 0 7  . 0 0 0 2  . 9 8 8 4  1 . 4 1 7  
SDev . 0 0 2 3  .OOOl . 0 0 0 7  . 0 0 1 2  .OOOl .0101 . 0 1 2  
%RSD . 4 5 9 5  7 3 3 . 4  9 1 7 . 8  1 7 0 . 3  5 3 . 6 0  1 . 0 2 6  . 8 4 3 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 0 5  . 0 0 1 6  .OOOl . 9 8 1 2  1 . 4 0 9  
- .  0 0 0 1  . 0 0 0 2  . 9 9 5 6  1 . 4 2 6  

#1 . 4 9 2 4  - .  0 0 0 1  
#2 . 4 9 5 6  .OOOl - .  0004 

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm 
Avge . 0 0 1 7  

PPm 
. 0 0 2 7  

PPm 
. l o o 0  

PPm 
. 0 2 7 4  

PPm 
. 0 0 1 8  

PPm 
1 . 8 6 5  

PPm 
2 . 5 1 2  

SDev . 0 0 0 5  , 0 0 0 1  . 0 0 0 3  . o o o o  . 0 0 0 5  . 2 6 3  . 0 0 3  
%RSD 2 7 . 1 6  2 . 6 1 6  . 2 4 8 0  . 0 5 9 5  2 9 . 4 5  1 4 . 1 1  . 1 1 2 8  

#I . 0 0 1 4  . 0 0 2 6  . 0 9 9 8  . 0 2 7 4  . 0 0 2 1  1 . 6 7 9  2 . 5 1 4  
#2 . 0 0 2 1  . 0 0 2 7  . l o o 2  . 0 2 7 4  . 0 0 1 4  2 . 0 5 1  2 . 5 1 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  - .  0 0 0 1  . 0 1 3 9  . 0 0 2 2  .0011 . 0 0 0 6  - .  0 0 0 5  . 0 0 4 9  
. 0 0 0 2  . 0 0 2 3  . 0 0 4 5  , 0 0 6 7  . 0 0 2 1  SDev . 0 0 2 0  , 0 0 3 3  

%RSD 1 8 1 9 .  2 3 . 9 6  1 0 . 2 2  2 0 7 . 9  8 0 5 . 5  1 4 2 3 .  4 2 . 3 7  

U n i t s  ppm Pi% PPm PPm PPm Pi% PPm 

#I - . 0 0 1 6  . 0 1 1 6  . 0 0 2 0  - .  0 0 0 5  - .  0 0 2 6  - .  0052  . 0 0 3 4  
#2 . 0 0 1 3  . 0 1 6 3  . 0 0 2 3  . 0 0 2 8  . 0 0 3 7  . 0 0 4 3  . 0 0 6 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 

. 0 0 9 2  . 0 0 1 5  - .  0014 . 0 5 9 6  
SDev . 8  , 0 0 3 1  . 0 0 1 7  , 0 0 4 4  . 0 0 1 6  .OOOl . 0 0 2 5  
%RSD , 7 6 3 6  1 7 7 . 9  1 4 1 . 4  4 8 . 0 6  1 0 8 . 7  6 . 7 6 7  4 . 2 6 7  

Avge  1 0 0 . 7  - .  0 0 1 7  - .  0012  

#1 1 0 1 . 2  . 0 0 0 4  - . 0 0 2 4  . 0 0 6 1  . 0 0 0 3  - .  0014 . 0 6 1 4  
#2 1 0 0 . 1  - . 0 0 3 9  . o o o o  . 0 1 2 4  . 0 0 2 6  - .  0 0 1 3  . 0 5 7 8  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 4 6  , 0 0 3 3  . 0 9 6 1  . 0 0 3 4  - . 0 0 3 3  . 0 0 0 5  - .  0 0 1 0  
SDev . o o o o  .OOOl .OOOl .OOlO . 0 2 6 4  . 0 0 0 5  .0011 

2 . 5 7 1  , 1 1 6 3  3 0 . 3 4  8 0 4 . 8  9 5 . 0 4  1 1 7 . 2  %RSD . 6 6 6 2  

#I , 0 0 4 5  . 0 0 3 4  . 0 9 6 2  . 0 0 4 1  - .  0 2 1 9  . 0 0 0 9  - .  0002 
#2 . 0 0 4 6  . 0 0 3 3  . 0 9 6 0  . 0 0 2 6  . 0 1 5 4  . 0 0 0 2  - . 0 0 1 8  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

Y 3710 

.0024 

.OOOl 
3.201 

PPm 

.0025 

.0024 

1 
*Counts 
sc 
361.384 
725780 
5562.809 
.7664589 

729714 
721847 

Zn2062 
PPm 
,0035 
.OOOl 
1.718 

.0034 

.0035 

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm 
.0218 
.0002 
1.005 

.0219 
,0216 

3 
NOTUSED 

02/15/05 06:51:17 PM 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  



Analysis Report 02/15/05 06:56:03 PM 

Method: DAILY2 Sample Name: srm-BlOW8 dflOO Operator: 
Run Time: 02/15/05 18:51:29 
Comment : 
Mode: CONC Corr. Factor: 1 010146 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0002 2.658 - .  0021 .0037 .0060 . o o o o  - .  0097 
SDev .OOlO .003 .0012 .0003 . o o o o  . o o o o  .0084 
%RSD 417.0 .lo08 58.16 7.713 .0288 16.43 86.55 

#1 - .  0005 2.657 - .  0030 .0039 .0060 . o o o o  - .  0037 
#2 . 0 0 0 9  2.660 - .  0012 .0035 .0060 . o o o o  - .  0156 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 2.724 .OOOl .0012 .0103 .0030 2.226 .0206 
SDev .004 . o o o o  .0006 .0006 ,0001 ,012 .0155 

Units ppm PPm PPm PPm PPm PPm PPm 

%RSD .1409 55.49 48.94 5.507 3.547 .5366 75.43 

#1 2.721 .OOOl .0016 .0107 ,0031 2.217 .0096 
. o o o o  .0008 .0099 .0029 2.234 ,0316 #2  2.726 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0001 .0003 1.542 .0399 . 0 0 0 5  .3305 .4922 
SDev . o o o o  . o o o o  .004 .OOOl .0012 .2140 .0021 
%RSD 24.01 8.977 .2686 .2553 219.8 64.74 .4155 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0001 .0003 1.540 .0400 - .  0003 .1792 .4907 
#2 - .  0001 ,0003 1.545 .0398 .0013 .4818 .4936 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge .0030 .0242 .0012 - .  0016 .OOOl .0153 .0037 
.0041 .0002 .0033 .0037 .0076 SDev .0011 .0015 

35.79 6.080 338.2 15.38 2292. 23.79 203.0 %RSD 

Units ppm PPm PPm PPm PPm PPm PPm 

,0252 - .0017 - .  0017 - .  0022 .0179 .0091 #I .0038 
#2 .0022 .0231 .0042 - .  0014 .0025 ,0128 - .  0016 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 100.3 .0004 .0007 .0030 - .  0006 ,0006 .0569 
SDev .8 ,0057 .0008 .OOlO ,0015 .0014 .0034 
%RSD .8397 1612. 111.7 34.10 252.2 228.8 5.969 

Units %R PPm PPm PPm PPm PPm PPm 

#1 100.9 - .0037 .0013 .0023 - .0017 - .  0004 .0593 
#2 99.68 .0044 ,0001 .0038 .0005 .0016 .0545 

Elem Sr4215 Th2837 Ti3349 T11908 U-4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0055 - . 0 0 0 8  ,2126 - .0002 - .0142 .0076 - .  0034 
SDev . o o o o  .0027 .0003 .0016 .0012 .0004 .0013 
%RSD .3328 350.2 .1321 1004. 8.285 5.037 38.56 

#I .0055 .0011 ,2128 .OOlO - .  0134 .0073 - .  0043 
#2 .0055 - .  0027 .2124 - .0013 - .0150  ,0079 - .0024 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710  

. 0 0 0 4  

.OOOl 
2 6 . 3 9  

PPm 

. 0 0 0 4  
, 0 0 0 5  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
722830  
6 0 3 3 . 7 4 2  
. 8 3 4 7 3 8 2  

727097  
718564  

Zn2062 
PPm 
. 0 0 2 5  
.OOOl 
2 . 1 0 7  

. 0 0 2 5  

. 0 0 2 5  

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Z r 3 4 9 6  
PPm 
. 0 0 1 8  
. 0 0 0 2  
8 . 8 9 0  

. 0 0 1 9  

. 0 0 1 7  

0 2 / 1 5 / 0 5  0 6 : 5 6 : 0 3  PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 07:02:38 PM 

Method: DAILY2 Sample Name: 257326 dfloo t Operator: 
Run Time: 02/15/05 18:58:05 
Comment: 
Mode: CONC Corr. Factor: 1 

010148 

Elem Ag3280 A13082 As1890 B - 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0003 .9548 - .  0004 .0034 .0117 .OOOl - .  0067 
SDev .0008 . O O l O  .0015 .0002 . o o o o  . o o o o  .0024 
%RSD 279.9 .loo2 408.9 5.007 .0405 10.01 36.00 

#1 .0009 .9555 - ,0014 .0035 .0117 .OOOl - .  0050 
#2 - .  0003 .9542 .0007 .0033 .0117 .OOOl - .  0084 
Elem Ca3179 Cd2265 Co2286 Cr2677 Fe2714 K 7664 Cu3247 

Avge ,3171 .OOOl - .  0003 .OOlO .0047 .4171 .2087 
SDev .0015 . o o o o  ,0001 .0003 .0002 .0266 .0066 
%RSD .4884 25.17 36.49 24.69 3.333 6.371 3.150 

Units ppm PPm PPm PPm PPm PPm P b  

#1 .3182 .OOOl - .  0002 .0008 .0048 .4359 .2134 
#2 .3160 .OOOl - .  0003 .0012 .0045 .3983 .2041 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge .0006 .0008 .2090 ,0105 .OOlO .2254 .2245 
SDev . o o o o  . o o o o  .0066 . o o o o  ,0006 .0499 ,0028 
%RSD 2.305 1.025 3.147 .2656 59.02 22.12 1.243 

Units p p m  PPm P P m  PPm PPm PPm PPm 

#I .0006 .0008 .2137 .0105 .0006 ,2607 .2225 
#2 ,0006 , 0 0 0 8  .2044 ,0105 .0015 .1902 .2265 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0006 .0302 - .  0007 .OOOl - .0002 .0135 .0023 
SDev .0009 .0064 .0012 .OOOl ,0015 .0040 .0063 
%RSD 151.5 21.28 160.5 50.89 712.7 30.00 271.1 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0012 .0257 .OOOl .OOOl .0008 ,0164 - .  0021 
#2 . o o o o  .0348 - .  0016 .0002 - .  0013 .0106 .0068 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 100.3 - .  0026 - .  0012 .OOlO - .OOOl - .0016 .0585 
.0003 .0015 .0042 SDev .6 .OOlO .0017 .OOlO 

%RSD ,6240 40.79 145.1 103.2 265.6 90.88 7.125 

Units %R PPm PPm PPm PPm PPm PPm 

#I 99.91 - .  0033 - .  0023 ,0017 ,0001 - .0026 .0615 
. o o o o  .0003 - .  0004 - .  0006 .0556 #2 100.8 - .  0018 

Elem Sr4215 Th2837 Ti3349 T11908 U - 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm Pi% 
Avge .0050 .0023 .0628 .0009 .0155 .0008 - .  0005 
SDev . o o o o  .0016 .OOOl .0022 .0005 .OOOl .0022 
%RSD .0832 67.86 .1154 255.6 3.320 11.32 422.5 

,0628 .0024 ,0158 .0009 .OOlO #I .0050 .0012 
#2 .0050 .0035 .0629 - .  0007 .0151 .0008 - .  0020 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  

. 0 0 0 3  

. o o o o  
7 . 7 9 4  

Pi% 

. 0 0 0 3  

. 0 0 0 3  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
723356  
4 5 7 7 . 1 0 2  
. 6 3 2 7 5 9 7  

7 2 0 1 1 9  
726592  

Zn2062 
PPm 
. 0 2 0 4  
.OOOl 
. 6 2 9 0  

. 0 2 0 5  

. 0 2 0 3  

2 
Time 

0 2 / 1 5 / 0 5  0 7 :  02  : 3 8  PM 

Z r 3 4 9 6  
PPm 
. 0 0 2 7  
.OOOl 
2 . 6 1 1  

. 0 0 2 7  

. 0 0 2 6  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 1 1 : 0 4  PM 

Method: DAILY2 S a m p l e  N a m e :  c c v 4  
Run Time :  0 2 / 1 5 / 0 5  1 9 : 0 6 : 3 0  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

E l e m  Ag3280 A13082 As1890  

Avge  1 . 0 0 1  9 . 7 5 5  5 . 1 1 4  
SDev . 0 0 2  ,010 . 0 0 4  
%RSD , 2 0 1 6  , 1 0 3 2  . 0 7 4 3  

Un i t s  ppm PPm PPm 

#I 1 . 0 0 2  9 . 7 4 8  5.111 
#2 , 9 9 9 5  9 . 7 6 2  5 . 1 1 6  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High 1 . 1 0 0  1 1 . 0 0  5 . 5 0 0  
Low . g o o 0  9 . 0 0 0  4 . 5 0 0  

E l e m  Ca3179 Cd2265 Co2286 

Avge  2 0 . 0 4  , 9 9 0 3  5 . 0 0 9  
SDev . 0 7  . 0 0 0 7  . 0 0 9  
%RSD . 3 2 7 7  . 0 6 7 4  . 1 7 2 9  

U n i t s  ppm PPm PPm 

#1 2 0 . 0 9  . 9 9 0 8  5 . 0 1 5  
#2 2 0 . 0 0  . 9 8 9 9  5 . 0 0 3  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  2 2 . 0 0  1.100 5 . 5 0 0  
Low 1 8 . 0 0  . g o o 0  4 . 5 0 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 

Avge  4 . 9 6 7  4 . 7 1 5  1 9 . 8 7  
SDev , 0 0 8  . 0 3 0  . 0 2  
%RSD . 1 6 9 3  . 6 2 9 9  . 1 2 2 0  

U n i t s  ppm PPm PPm 

#I 4 . 9 6 1  4 . 6 9 4  1 9 . 8 9  
#2 4 . 9 7 3  4 . 7 3 6  1 9 . 8 6  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  

Low 4 . 5 0 0  4 . 5 0 0  1 8 . 0 0  
High 5 . 5 0 0  5 . 5 0 0  2 2 . 0 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  
U n i t s  ppm PPm PPm 
Avge 5 . 0 2 2  5 . 0 3 6  4 . 9 5 3  
SDev . 0 0 2  . 0 0 4  .010 
%RSD . 0 3 2 8  . 0 7 7 4  . 1 9 3 8  

#1 5 . 0 2 3  5 . 0 3 8  4 . 9 4 6  
#2 5 . 0 2 1  5 . 0 3 3  4 . 9 5 9  

Errors LC P a s s  LC P a s s  NOCHECK 
H i g h  5 . 5 0 0  5 . 5 0 0  
Low 4 . 5 0 0  4 . 5 0 0  

Operator: 

010150 
B 2496  Ba4934 Be3 1 3  0 B i 2 2 3 0  

4 . 8 5 8  1 0 . 1 2  . 9 8 3 3  5 . 0 6 4  
. 0 2 9  . 0 3  .OOlO .011 

. 5 9 3 4  , 3 1 9 7  . l o 4 0  . 2 1 9 9  

Pi% PPm PPm PPm 

4 . 8 3 8  1 0 . 1 0  . 9 8 4 0  5 . 0 5 6  
4 . 8 7 9  1 0 . 1 4  . 9 8 2 6  5 . 0 7 2  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
5 . 5 0 0  1 1 . 0 0  1 . 1 0 0  5 . 5 0 0  
4 . 5 0 0  9 . 0 0 0  . g o o 0  4 . 5 0 0  

Fe2714  K 7664  C r 2 6 7 7  Cu3247 

2 . 0 0 7  2 . 0 6 2  1 0 . 0 4  1 8 . 1 7  
. 0 0 5  . 0 0 3  .01 . 1 7  

. 2 4 8 2  . 1 5 1 6  . 1 1 1 8  . 9 1 9 9  

PPm PPm PPm PPm 

2 . 0 1 1  2 . 0 6 0  1 0 . 0 5  1 8 . 0 5  
2 . 0 0 4  2 . 0 6 4  1 0 . 0 3  1 8 . 2 9  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
2 . 2 0 0  2 . 2 0 0  1 1 . 0 0  2 2 . 0 0  
1 . 8 0 0  1 . 8 0 0  9 . 0 0 0  1 8 . 0 0  

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.011 5 . 0 6 3  2 7 . 9 6  H40 .48  

. 0 0 2  . 0 0 3  . o o  .13  
. 1 5 6 6  . 0 5 4 5  . 0 0 2 5  . 3 1 1 6  

1 . 0 1 2  5 . 0 6 5  2 7 . 9 6  H40 .39  
1 . 0 0 9  5 . 0 6 1  2 7 . 9 6  H40 .57  

LC P a s s  LC P a s s  LC P a s s  LC High 
1 . 1 0 0  5 . 5 0 0  3 3 . 0 0  3 3 . 0 0  
. g o o 0  4 . 5 0 0  2 7 . 0 0  2 7 . 0 0  

2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

4 . 9 7 3  1 . 0 0 3  1 . 0 1 4  1 . 0 0 6  
. o o o  . 0 0 3  . 0 0 7  . 0 0 4  

. 0 0 4 0  . 2 5 1 2  . 6 9 8 6  . 3 8 7 9  

PPm PPm PPm PPm 

4 . 9 7 2  1 . 0 0 1  1 . 0 0 9  1 . 0 0 9  
4 . 9 7 3  1 . 0 0 5  1 . 0 1 9  1 . 0 0 4  

NOCHECK LC P a s s  LC P a s s  LC P a s s  
1 . 1 0 0  1 . 1 0 0  1 . 1 0 0  
. g o o 0  . g o o 0  . g o o 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  



Analysis R e p o r t  
02/15/05 07:11:04 PM Page 2 

U n i t s  %R 
A v g e  98.48 
S D e v  1.16 
%RSD 1.182 

PPm 
5.224 
,053 

1.017 

PPm 
5.259 
.016 
.3094 

PPm 
5.163 
.001 
.0178 

PPm 
4.966 
.003 
.0672 

PPm 
5.248 5.091 
,029 .031 
.5441 .6085 

#1 97.66 
#2 99.30 

5.187 
5.262 

5.248 
5.271 

5.164 
5.163 

4.964 
4.968 

5.227 5.113 
5.268 5.069 

E r r o r s  NOCHECK 
H i g h  
Low 

NOCHECK NOCHECK LC Pass 
5.500 
4.500 

LC Pass 
5.500 
4 . 5 0 0  

L C  Pass LC Pass 
5.500 5.500 
4.500 4.500 

E l e m  Sr4215 
U n i t s  ppm 
A v g e  5.074 
S D e v  .006 
%RSD .lo91 

Th2837 
PPm 
.9702 
,0036 
.3705 

Ti3349 
PPm 
4.962 
.001 
.0223 

TI1908 
PPm 
5.204 
.017 
.3253 

U - 4090 
PPm 
1.011 
.025 

2.504 

V 2924 W - 2079 

4.961 1.071 
.003 .010 
.0641 .9255 

PPm PPm 

#1 5.070 
#2 5.078 

.9677 

.9728 
4.962 
4.961 

5.193 
5.216 

.9932 
1.029 

4.963 1.064 
4.959 1.078 

E r r o r s  LC Pass 
H i g h  5.500 
Low 4 . 5 0 0  

LC Pass 
1 . 1 0 0  
, 9 0 0 0  

LC Pass 
5.500 
4.500 

LC Pass 
5.500 
4.500 

LC Pass 
1 . 1 0 0  
. g o o 0  

L C  Pass LC P a s s  
5.500 1 . 1 0 0  
4.500 .g000 

E l e m  Y 3710 
U n i t s  pPm 
A v g e  4.821 
S D e v  .004 
%RSD .0891 

Zn2062 
PPm 
1.020 
.003 
.2768 

Zr3496 
PPm 
4.913 
.005 

.lo11 

#1 4.818 
#2 4.824 

1.022 
1.018 

4.909 
4.916 

E r r o r s  LC Pass 
H i g h  5.500 
Low 4.500 

L C  Pass 
1 . 1 0 0  
.goo0 

L C  Pass 
5.500 
4.500 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
7 0 9 9 0 0  
8 3 7 2 . 1 4 5  
1 . 1 7 9 3 4 1  

7 0 3 9 8 0  
7 1 5 8 2 0  

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
1 0 0 0 0  

3 
NOTUSED 

0 2 / 1 5 / 0 5  0 7 : 1 1 : 0 4  PM Page 3 

010152 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 07:17:40 PM page 1 

Method: DAILY2 Sample Name: ccb4 
Run Time: 02/15/05 19:13:06 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0004 - .0055 - .  0012 
SDev .OOOl ,0029 .0022 
%RSD 29.48 53.37 179.1 

#I - ,0004 - .  0034 .0003 
#2 - .  0003 - .  0075 - .  0028 
Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 Co2286 

Avge .0019 .OOOl .0004 
SDev .0003 . o o o o  . o o o o  
%RSD 14.29 31.48 ,3307 

Units ppm PPm PPm 

#1 . 0 0 2 1  .OOOl .0004 
#2 .0018 .0002 . 0004  

Errors LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 
Low - .  0500 - .  0050 - .  0050 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0003 ,0002 .OOlO 
SDev .0002 .OOOl .0043 
%RSD 78.13 44.87 424.1 

#1 .0004 .0003 - .  0020 
#2 ,0001 .0002 .0040 

Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 
Low - .  0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 

Avge - .0004 .0035 .0040 
SDev .0003 .0080 .0026 
%RSD 84.57 230.0 64.32 

Units ppm PPm PPm 

#I - .  0006 - .0022 .0058 
#2 - .  0001 .0091 .0022 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High .0050 .OlOO 

Elem Sc3613 1960/1 1960/2 

Operator: 

010153 

B 2496 Ba4934 Be3 13 0 Bi2230 
PPm PPm PPm PPm 
.0134 .0002 . o o o o  - .  0039 
.0011 .0002 . o o o o  .0005 
8.063 73.60 31.60 13.88 

.0142 .0004 . o o o o  - .  0035 
,0126 .OOOl . o o o o  - .  0043 
LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 . 0 0 5 0  .OlOO 
- .  0500 - .  0050 - .  0050 - .  0100 
Cr2677 Cu3247 Fe2714 K 7664 

,0001 - .  0001 - .0137 .0020 
.OOOl .0003 .0004 .0095 
99.51 225.4 3.205 463.8 

PPm PPm PPm PPm 

. o o o o  - .  0003 - .  0134 - .  0047 

.OOOl .OOOl - .  0140 .0087 

LC Pass LC Pass LC Pass LC Pass 
. 0 0 5 0  . 0 0 5 0  .0250 .1000 
- .  0050 - .  0050 - .  0250 - .  1000 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.OOOl .0021 H. 1744 .0059 
. o o o o  ,0006 .0165 ,0064 
20.16 29.89 9.486 110.2 

.OOOl ,0025 H. 1627 .0013 

. o o o o  .0017 H. 1861 .0104 

LC Pass LC Pass LC High LC Pass 
.0050 .0050 .0500 .0500 

- .  0050 - .  0500 - .  0500 - .  0050 
2203/2 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm 
- .0022  .0003 - .  0010 - .  0003 
.0003 .0004 .0027 .0007 

15.51 124.0 274.9 253.9 

- .  0020 . o o o o  .0009 - .  0007 
- .  0025 .0007 - .  0029 .0002 

NOCHECK LC Pass LC Pass LC Pass 
.0050 ,0100 ,0100 
- .0050 - .OlOO - .OlOO 

Si2881 Pb220 Se196 Sn1899 



Analysis R e p o r t  02/15/05 07:17:40 PM Page 2 

010154 
PPm PPm PPm PPm - .  0006 - .  0001 - .  0017 H .  0522 
.0018 .0011 .0008 .0067 

301.3 829.3 45.77 12.85 

Units %R 
A v g e  99.89 
S D e v  1.18 
% R S D  1.180 

PPm - .  0008 
, 0 0 1 0  

121.0 

PPm 
- .  0022 
.0017 

75.62 

#I 99.05 
#2 100.7 

- .  0001 
- .  0015 

- .  0034 
- .  0010 

- .  0019 .0006 - .  0023 H .  0570 
,0007 - .  0009 - .  0012 H .  0475 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK L C  Pass L C  Pass L C  Pass L C  High 
0 1 0 0  .0030 .0050 .0050 

- .  0100 - .  0030 - .  0050 - .  0050 
E l e m  Sr4215 
Units ppm 
A v g e  .OOOl 
S D e v  .OOOl 
%RSD 105.1 

Th2837 
PPm - .  0002 
.0036 

1768. 

Ti3349 
PPm 
.0002 
.OOOl 
88.47 

W 2079 - T11908 U - 4090 V 2924 
PPm PPm PPm PPm 
.0018 - .  0028 .OOOl - .  0007 
.0007 .0079 .0003 .0011 
39.30 279.6 318.7 157.8 

#1 .0002 
#2 . o o o o  

- .  0028 
.0023 

,0003 
.OOOl 

,0013 .0028 , 0 0 0 3  - . 0 0 1 5  
.0023 - .  0084 - .  0001 .OOOl 

Errors L C  Pass 
High .0050 
Low - . 0 0 5 0  

L C  Pass 
.OlOO 
- .  0100 

L C  Pass 
. 0 0 5 0  
- .  0050 

L C  Pass L C  Pass L C  Pass L C  Pass 
.OlOO . l o o 0  . 0 0 5 0  . O l O O  
- .  0100 - .  1000 - .  0050 - .  0100 

E l e m  Y 3710 
Units pcm 
A v g e  . o o o o  
S D e v  , 0 0 0 1  
%RSD 545.3 

Zn2062 
PPm 
.OOOl 
. o o o o  
48.94 

Zr3496 
PPm 
. o o o o  
.0005 
1068. 

#I . o o o o  
#2 - . o o o o  

.OOOl 

. o o o o  
.0004 
- .  0003 

Errors L C  Pass 
H i g h  .0050 
Low - .  0050 

L C  Pass 
.0050 
- .  0050 

L C  Pass 
.0050 
- .  0050 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 720058 
SDev 8531.243 
%RSD 1.184800 

#1 714025 
#2 726090 

2 
Time 
- -  
- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

3 4 

02/15/05 07:17:40 PM Page 3 
* 

5 6 010455 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 2 2 : 2 5  PM Page 1 

Operator 
‘010156 

Method: DAILY2 S a m p l e  N a m e :  pbw-BlOW6 d f l 0  
Run Time :  0 2 / 1 5 / 0 5  1 9 : 1 7 : 5 2  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 3  . 0 0 2 1  - .  0008  , 0 3 2 0  .OOOl . o o o o  - .  0 0 4 3  
SDev . 0 0 0 4  . 0 0 2 9  . o o o o  . 0 0 0 8  . o o o o  . o o o o  . 0 0 8 7  
%RSD 1 1 6 . 4  1 3 8 . 7  4 . 8 7 9  2 . 6 3 3  7 . 9 3 7  2 3 . 3 8  2 0 1 . 9  

#I .OOOl . o o o o  - .  0 0 0 7  , 0 3 2 6  .OOOl . o o o o  - .  0104 
#2 . 0 0 0 6  . 0 0 4 2  - .  0008  . 0 3 1 4  .OOOl . o o o o  . 0 0 1 8  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K - 7664  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 9 7  .OOOl . o o o o  .0011 , 0 0 1 6  - .  0042 - .  0020  
SDev . 0 0 0 7  . o o o o  .OOOl . 0 0 0 3  . 0 0 0 4  . 0 1 9 2  . 0 0 1 7  
%RSD 7 . 2 7 0  2 . 8 5 6  3 9 6 . 1  2 8 . 2 8  2 7 . 5 1  4 5 3 . 4  8 3 . 9 0  

- .  0 0 3 1  
#2 . 0 0 9 2  .OOOl .OOOl . 0 0 0 9  . 0 0 1 9  . 0 0 9 3  - .  0008  

- .  0178  #I . 0 1 0 2  .OOOl - .  0 0 0 1  , 0 0 1 3  .0013 

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2 02  0 Na3302 Na5889 

Avge - .OOOl . 0 0 0 2  . 0 0 5 4  .OOOl . 0 0 0 8  - .  0 9 8 7  . 0 1 1 3  
SDev , 0 0 0 4  .OOOl . 0 0 0 8  . o o o o  .0011 . 0 3 3 2  . 0 0 0 8  
%RSD 8 7 8 . 3  2 2 . 7 0  1 4 . 1 5  3 4 . 3 0  1 2 6 . 9  3 3 . 5 9  7 . 1 1 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0004 . 0 0 0 2  . 0 0 6 0  .OOOl . 0 0 1 6  - .  0753  . 0 1 0 7  
#2 . 0 0 0 3  . 0 0 0 2  , 0 0 4 9  .OOOl .OOOl - . 1 2 2 2  . 0 1 1 9  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm P& PPm 
Avge . 0 0 0 8  . 0 5 8 7  . 0 0 1 5  .OOlO - .  0 0 1 1  . 0 1 3 3  .0011 
SDev . 0 0 0 2  . o o o o  . 0 0 0 4  . 0 0 1 6  . 0 0 1 5  .0015 , 0 0 4 1  
%RSD 2 9 . 8 8  . 0 0 0 7  2 9 . 4 1  1 6 9 . 1  1 3 7 . 6  1 1 . 3 1  3 7 4 . 2  

#I . 0 0 0 9  . 0 5 8 7  .0018 - .0002  - .  0 0 2 1  .0123 . 0 0 4 0  
#2 . 0 0 0 6  . 0 5 8 7  . 0 0 1 2  . 0 0 2 1  - .  0 0 0 0  . 0 1 4 4  - .  0018  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge 1 0 0 . 1  . 0 0 4 5  - .  0 0 0 7  , 0 0 7 0  . 0 0 1 2  .OOlO . 0 5 4 9  
SDev . o  . 0 0 4 1  . 0 0 0 9  . 0 0 0 3  . 0 0 0 9  . 0 0 0 8  . 0 0 2 3  
%RSD . 0 1 0 7  8 9 . 9 1  1 1 4 . 7  4 . 1 8 7  8 0 . 8 8  7 6 . 8 5  4 . 2 6 3  

#1 1 0 0 . 1  . 0 0 7 4  - .  0 0 1 3  . 0 0 7 3  . 0 0 0 5  , 0 0 1 6  . 0 5 6 6  
#2 1 0 0 . 2  . 0 0 1 6  - .  0 0 0 1  . 0 0 6 8  . 0 0 1 8  . 0 0 0 5  . 0 5 3 3  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W - 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm Pp” PPm 
Avge . o o o o  . 0 0 3 3  . 0 0 0 3  - .  0 0 1 4  - .  0 0 8 1  . 0 0 0 2  - .  0 0 0 9  
SDev . o o o o  . 0 0 0 6  . o o o o  . 0 0 2 7  , 0 0 1 9  . 0 0 0 3  . 0 0 2 8  
%RSD 9 7 . 3 9  1 9 . 9 4  1 6 . 0 8  1 9 0 . 1  2 3 . 8 5  1 9 8 . 8  3 1 0 . 5  

#1 . o o o o  . 0 0 3 7  . 0 0 0 3  . 0 0 0 5  - .  0 0 6 8  - .  0 0 0 1  - .  0028  
#2 .OOOl . 0 0 2 8  . 0 0 0 2  - . 0 0 3 4  - . 0 0 9 5  . 0 0 0 4  .0011 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge - .  0000 .OOOl .0002 
SDev . o o o o  .0002 .0002 
%RSD 95.27 141.3 83.86 

02/15/05 07:22:25 PM 

010157 

#1 - .  0 0 0 0  . o o o o  .OOOl 
#2 - .  0000 .0002 .0003 

2 3 4 5 6 7 IntStd 1 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 721914 10000 - -  
SDev 30.40559 . O O O O O O O  - -  - -  
%RSD .0042118 . O O O O O O O  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 2 7 : 1 1  PM 

Method: DAILY2 S a m p l e  N a m e :  Icsw-BlOW4 dflO Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  1 9 : 2 2 : 3 7  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

E l e m  Ag3280 A13082 As1890  B 2496  Ba4934 Be3130 

Avge  . 0 0 9 9  . 3 8 5 6  . 4 1 6 1  . 0 3 9 1  . 4 2 2 2  . 0 1 0 4  
SDev , 0 0 1 0  , 0 0 6 5  . 0 0 2 6  . 0 0 2 1  , 0 0 1 6  .OOOl 
%RSD 1 0 . 5 8  1 . 6 8 2  . 6 2 2 6  5 . 3 2 1  , 3 7 9 7  . 7 0 2 8  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I . 0 0 9 2  , 3 8 1 0  , 4 1 8 0  , 0 3 7 7  . 4 2 3 4  . 0 1 0 4  
#2 . 0 1 0 6  , 3 9 0 2  , 4 1 4 3  . 0 4 0 6  . 4 2 1 1  . 0 1 0 5  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  
U n i t s  ppm 
Avge 2 . 0 7 2  

PPm 
.OlOO 

PPm 
. l o 2 0  

PPm 
. 0 3 2 1  

PPm 
. 0 5 1 6  

PPm 
. 2 1 8 8  

SDev . 0 0 9  . 0 0 0 4  .OOlO . 0 0 0 9  . 0 0 1 3  . 0 1 4 8  
%RSD . 4 2 0 1  3 . 8 3 2  , 9 3 7 2  2 . 9 6 8  2 . 4 3 7  6 . 7 5 5  

#1 2 . 0 6 6  . 0 0 9 7  , 1 0 1 3  . 0 3 1 4  . 0 5 0 7  . 2 0 8 4  
#2  2 . 0 7 8  . 0 1 0 3  , 1 0 2 6  , 0 3 2 7  . 0 5 2 5  . 2 2 9 3  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 

Avge  - .  0003  . 0 0 0 2  2 . 0 0 6  . l o 4 8  . 0 0 1 2  1 . 5 0 3  
S D e v  . 0 0 0 7  . o o o o  . 0 0 4  . 0 0 0 3  . 0 0 1 6  . 2 0 7  
%RSD 2 0 6 . 2  . 6 9 4 4  . 1 9 2 2  . 3 1 6 5  1 3 0 . 7  1 3 . 7 6  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I - .  0008 . 0 0 0 2  2 . 0 0 4  . l o 4 6  .OOOl 1 . 3 5 7  
#2 . 0 0 0 2  . 0 0 0 2  2 . 0 0 9  . l o 5 0  . 0 0 2 4  1 . 6 4 9  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  

Avge  . l o 4 9  . 0 6 2 8  . l o 5 4  . l o 3 0  . 0 0 1 2  . 0 0 4 4  
SDev . 0 0 0 2  . 0 0 3 2  . 0 0 3 4  . 0 0 3 9  , 0 0 2 2  . 0 0 7 5  
%RSD . 2 2 3 4  5 . 1 1 6  3 . 2 3 8  3 . 8 1 9  1 8 6 . 6  1 7 0 . 4  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I . l o 5 0  . 0 6 5 0  . l o 7 8  . l o o 2  - .  0004  - .  0 0 0 9  
#2 . l o 4 7  . 0 6 0 5  . l o 3 0  . l o 5 8  . 0 0 2 7  , 0 0 9 7  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  

Avge  9 9 . 8 8  . 4 3 4 2  . 4 3 1 0  . 0 0 4 7  . l o 3 8  . 4 3 2 1  
SDev 1 . 4 4  . 0 0 5 0  . 0 0 3 6  . 0 0 2 7  . 0 0 1 5  . 0 0 4 1  
%RSD 1 . 4 4 4  1 . 1 6 4  . 8 3 8 2  5 6 . 7 3  1 . 4 3 1  . 9 4 7 2  

U n i t s  %R PPm PPm PPm PPm PPm 

#I 1 0 0 . 9  . 4 3 0 6  . 4 2 8 4  . 0 0 2 8  . l o 2 8  . 4 2 9 2  
#2 9 8 . 8 6  . 4 3 7 8  . 4 3 3 6  . 0 0 6 6  . l o 4 9  . 4 3 5 0  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  

Avge , 0 0 0 1  , 0 0 0 9  , 0 0 0 6  . 4 1 4 8  - .  0 0 3 8  . l o 2 4  
SDev . o o o o  . 0 0 5 7  . 0 0 0 4  , 0 0 3 1  . 0 1 9 3  . 0 0 1 3  
%RSD 1 8 . 5 4  6 4 6 . 6  6 6 . 1 3  . 7 5 0 9  5 1 4 . 4  1 . 2 6 1  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 .OOOl - . 0 0 3 2  . 0 0 0 3  , 4 1 7 0  - . 0 1 7 4  .lo15 
#2 .OOOl . 0 0 5 0  . 0 0 0 8  . 4 1 2 6  . 0 0 9 9  . l o 3 3  

010158 
B i 2 2 3 0  
PPm - .  0 0 5 7  

. 0 0 5 9  
1 0 3 . 6  

- .  0 0 9 9  
- .  0 0 1 5  

K 7664 

1 . 1 9 0  
,011 

. 9 2 1 2  

PPm 

1 . 1 8 2  
1 . 1 9 8  

Na5889 
PPm 
2 . 0 7 3  

. 0 2 2  
1 . 0 6 5  

2 . 0 8 8  
2 . 0 5 7  

Sb2068  
PPm 
, 1 0 5 0  
. 0 0 2 5  
2 . 3 7 5  

. l o 3 2  

. l o 6 7  

Sn1899  
PPm 
. 0 5 4 4  
. 0 0 1 4  
2 . 5 2 6  

, 0 5 5 3  
. 0 5 3 4  

W - 2 0 7 9  
PPm - .  0006  

. 0 0 0 2  
3 0 . 6 2  

- . 0 0 0 5  
- .  0008  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

- .OOOl 
.0002 

324.1 

PPm 

- .  0003 
,0001 

1 
*Counts 
sc 
361.384 
719922 
10381.03 
1.441966 

727263 
712582 

Zn2062 
PPm 
,1042 
.0009 
.8982 

.lo35 

.lo48 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/15/05 07:27:11 PM 

Zr3496 
PPm 
.0098 
.0011 
11.14 

.0090 

. 0 1 0 6  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 3 1 : 5 7  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  srm-BlOW7 dflO t Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  1 9 : 2 7 : 2 3  

Mode: CONC C o r r .  F a c t o r :  1 
C o m m e n t :  010160 

E l e m  A93280 A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 2  4 8 . 0 7  - .  0 0 4 9  . 0 0 2 7  . 6 4 2 1  . 0 0 1 8  - .  0 0 8 3  
SDev . 0 0 0 4  . 0 3  . 0 0 4 4  . 0 0 0 5  , 0 0 1 2  . o o o o  . 0 0 5 3  
%RSD 1 9 1 . 6  . 0 6 9 6  8 9 . 0 8  1 8 . 9 1  . 1 8 6 9  . 0 8 9 2  6 4 . 4 0  

#I . 0 0 0 5  4 8 . 1 0  - .  0018  . 0 0 2 3  . 6 4 2 9  . 0 0 1 8  - .  0 0 4 5  
#2 - .  0 0 0 1  4 8 . 0 5  - .  0080 . 0 0 3 0  . 6 4 1 2  . 0 0 1 8  - .  0120  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664 

Avge  4 . 8 9 0  - .  0 0 0 1  . 0 0 1 3  . 0 0 4 7  , 0 0 4 4  9 . 8 0 9  1 9 . 3 5  
SDev . 0 0 3  . o o o o  . 0 0 0 3  . 0 0 0 8  . 0 0 0 3  . 0 0 5  . 0 4  
%RSD . 0 5 5 2  2 0 . 3 9  2 2 . 4 6  1 7 . 9 8  7 . 0 5 9  . 0 5 3 1  . 2 2 7 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I 4 . 8 9 2  - .  0 0 0 1  , 0 0 1 6  . 0 0 5 3  . 0 0 4 7  9 . 8 1 3  1 9 . 3 2  
. 0 0 4 2  9 . 8 0 6  1 9 . 3 8  #2 4 . 8 8 9  - .  0 0 0 1  .0011 . 0 0 4 1  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 N a 3  3 02 N a 5 8 8 9  
Units p p m  PPm PPm PPm PPm PPm PPm 
Avge  . 0 2 0 9  . 0 3 1 4  . 9 8 1 6  . 2 7 1 4  . 0 0 3 6  2 2 . 0 3  3 1 . 7 4  
SDev . 0 0 0 5  .OOOl . 0 0 5 4  .OOOl .0011 . 2 9  . 0 3  
%RSD 2 . 2 5 3  . 2 3 8 2  . 5 5 2 9  . 0 3 8 7  2 9 . 6 6  1 . 3 3 3  . 0 8 8 7  

#I . 0 2 0 6  . 0 3 1 4  . 9 7 7 7  . 2 7 1 5  . 0 0 4 4  2 1 . 8 3  3 1 . 7 2  
#2 . 0 2 1 3  . 0 3 1 5  . 9 8 5 4  . 2 7 1 4  . 0 0 2 8  2 2 . 2 4  3 1 . 7 6  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  Sb2068  

Avge  . 0 0 2 4  . 1 6 9 1  . 0 1 8 8  . 0 0 6 6  . 0 0 1 4  . 0 1 7 8  . 0 0 3 2  
SDev . 0 0 0 2  . 0 0 8 3  .0011 . 0 0 5 9  . 0 0 4 0  .OOOl , 0 0 1 4  
%RSD 1 0 . 0 0  4 . 9 0 7  6 . 1 2 6  8 8 . 9 5  2 9 3 . 8  . 2 8 9 5  4 3 . 6 5  

U n i t s  ppm Pi% PPm PPm PPm PPm PPm 

#1 . 0 0 2 5  . 1 7 5 0  , 0 1 7 9  . 0 1 0 8  - .  0 0 1 5  . 0 1 7 8  . 0 0 4 1  
#2 . 0 0 2 2  . 1 6 3 3  . 0 1 9 6  . 0 0 2 5  . 0 0 4 2  . 0 1 7 8  . 0 0 2 2  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 0 . 7  . 0 0 2 3  . 0 0 1 2  . 1 2 1 3  . 0 1 0 7  . 0 0 1 6  .OS28 
SDev .1 .OOlO , 0 0 0 5  . 0 0 1 5  . 0 0 3 6  . o o o o  . 0 0 0 4  
%RSD . 0 8 1 5  4 1 . 7 7  4 4 . 9 0  1 . 2 2 5  3 3 . 2 1  1 . 3 0 7  . 6 9 0 5  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 1 0 0 . 7  , 0 0 1 7  . 0 0 1 5  . 1 2 0 3  . 0 1 3 2  . 0 0 1 6  . 0 5 3 0  
#2 1 0 0 . 6  . 0 0 3 0  . 0 0 0 8  . 1 2 2 4  . 0 0 8 2  . 0 0 1 6  . 0 5 2 5  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 4 5 2  . 0 0 8 8  . 9 5 9 8  . 0 0 3 4  - .  0 0 7 9  . 0 0 4 4  - .  0047  
SDev .OOOl . 0 0 2 1  .OOOl .OOOl , 0 2 2 5  . 0 0 0 6  .OOlO 
%RSD . 1 3 4 4  2 4 . 3 7  . 0 1 0 3  1 . 4 9 4  2 8 4 . 4  1 3 . 3 9  2 1 . 5 0  

#1 . 0 4 5 2  , 0 1 0 3  . 9 5 9 7  . 0 0 3 4  - . 0 2 3 9  . 0 0 4 8  - .  0040  
#2 . 0 4 5 3  . 0 0 7 3  , 9 5 9 9  . 0 0 3 3  . 0 0 8 0  . 0 0 4 0  - .  0054 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710  

. 0 2 4 8  

. o o o o  
, 0 2 4 3  

PPm 

. 0 2 4 8  

. 0 2 4 8  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
725718  
5 4 3 . 7 6 5 1  
. 0 7 4 9 2 7 8  

Zn2062 
PPm 
. 0 3 4 0  
.OOOl 
. 2 1 6 7  

. 0 3 4 0  

. 0 3 3 9  

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

Z r 3 4 9 6  
PPm 
, 2 1 5 9  
. 0 0 0 2  
. l o 5 1  

. 2 1 6 0  

. 2 1 5 7  

0 2 / 1 5 / 0 5  0 7 : 3 1 : 5 7  PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



0 2 / 1 5 / 0 5  0 7 : 3 6 : 4 2  PM Page 1 A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  srm-BlOW8 d f l o  t Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  1 9 : 3 2 : 0 9  
Comment : 
Mode: CONC C o r r .  F a c t o r :  1 

010162 

A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  E l e m  Ag328O 
U n i t s  ppm 
Avge . 0 0 0 5  2 7 . 4 3  . 0 0 0 5  . 0 0 4 2  . 0 5 9 9  . o o o o  - .  0057  
SDev . 0 0 0 8  . 0 2  . 0 0 2 1  . 0 0 1 5  , 0 0 0 1  . o o o o  . 0 0 2 8  
%RSD 1 6 2 . 2  . 0 6 8 6  

PPm PPm PPm PPm PPm PPm 

4 2 5 . 2  3 6 . 0 0  . 0 9 7 5  7 3 . 5 5  5 0 . 3 8  

#1 - , 0 0 0 1  2 7 . 4 1  - .OOlO . 0 0 5 3  . 0 5 9 9  . o o o o  - .  0 0 7 7  
. 0 0 2 0  , 0 0 3 1  . 0 6 0 0  . o o o o  - .  0036  #2 .0011 2 7 . 4 4  

Fe2714  K 7664 E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 - 
PPm PPm PPm PPm PPm PPm U n i t s  ppm 

Avge 2 7 . 1 0  - .  0 0 0 3  . 0 1 5 3  . 0 9 8 7  , 0 2 9 2  2 2 . 3 8  . 3 5 2 3  
SDev . 0 3  , 0 0 0 4  .OOOl . 0 0 0 6  .OOOl . 0 4  . 0 4 8 1  

. 8 9 3 4  . 5 5 3 7  . 4 6 2 7  .1885 1 3 . 6 5  %RSD . 1 2 8 4  1 3 5 . 2  

#1 2 7 . 0 8  - .  0 0 0 5  . 0 1 5 2  . 0 9 8 3  . 0 2 9 1  2 2 . 3 5  . 3 1 8 3  
#2 2 7 . 1 3  - .  0 0 0 0  . 0 1 5 4  . 0 9 9 1  . 0 2 9 3  2 2 . 4 1  . 3 8 6 3  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm 
Avge . 0 0 2 1  . 0 0 2 0  1 5 . 7 0  . 3 9 9 2  . 0 0 0 7  3 . 9 0 8  5 . 9 6 6  
SDev . 0 0 0 9  .OOOl . 0 2  . 0 0 0 6  .OOlO . 2 3 1  . 0 0 4  
%RSD 4 5 . 1 3  5 . 8 0 5  , 0 9 8 9  , 1 4 6 8  1 5 2 . 3  5 . 9 0 9  . 0 6 6 4  

PPm PPm PPm PPm PPm PPm 

#1 . 0 0 1 4  . 0 0 2 0  1 5 . 6 9  . 3 9 8 8  . 0 0 1 4  3 . 7 4 5  5 . 9 6 9  
#2 . 0 0 2 8  , 0 0 2 1  1 5 . 7 1  . 3 9 9 7  - .  0 0 0 1  4 . 0 7 2  5 . 9 6 3  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  
U n i t s  ppm P b  PPm PPm PPm Pi% PPm - .  0 0 0 3  . 0 3 9 9  . 0 0 3 8  Avge  . 0 4 7 0  . 2 4 3 2  . 0 0 6 5  - .  0033  
SDev . 0 0 0 3  . 0 0 5 2  . 0 0 5 0  . o o o o  . 0 0 7 1  . 0 0 9 3  , 0 0 0 1  
%RSD . 5 6 3 2  2 . 1 2 6  7 7 . 2 4  1 . 1 8 3  2 3 9 3 .  2 3 . 3 4  3 . 0 6 2  

#1 . 0 4 6 8  . 2 4 6 8  . 0 0 2 9  - .  0034 - .  0 0 5 3  . 0 4 6 5  . 0 0 3 9  
#2 . 0 4 7 2  . 2 3 9 5  .OlOO - . 0 0 3 3  . 0 0 4 7  . 0 3 3 4  . 0 0 3 7  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 1 . 0  . 0 0 2 7  - .  0006  . 0 1 7 7  - .  0 0 0 0  . 0 0 0 5  . 0 5 0 9  
SDev 1 . 3  , 0 0 2 2  .OOOl .0011 , 0 0 1 7  . 0 0 0 8  . 0 0 2 4  
%RSD 1 . 2 6 9  8 0 . 6 1  1 4 . 0 1  6 . 1 1 5  4 8 6 0 .  1 6 0 . 1  4 . 8 0 0  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

. 0 1 7 0  - .  0012  - .  0 0 0 1  . 0 4 9 2  
- .  0006  . 0 1 8 5  . 0 0 1 2  .OOlO . 0 5 2 6  

#I 1 0 1 . 9  . 0 0 1 2  - .  0 0 0 7  
#2 1 0 0 . 1  . 0 0 4 2  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 5 5 3  - .  0 0 8 5  2 . 1 5 0  - .  0007  - .  0 0 3 8  . 0 7 9 0  . 0 0 1 9  
SDev . o o o o  . 0 0 2 6  .002 . 0 0 3 5  . 0 2 6 2  . 0 0 0 5  . 0 0 2 2  

, 0 7 6 1  3 0 . 2 0  . 0 8 1 5  5 0 5 . 9  6 8 6 . 4  . 5 8 0 6  1 1 6 . 6  %RSD 

#1 . 0 5 5 4  - .  0 0 6 7  2 . 1 4 9  - .  0 0 3 1  - .  0 2 2 3  . 0 7 8 7  . 0 0 0 3  
#2 . 0 5 5 3  - .  0 1 0 3  2 . 1 5 1  .0018 . 0 1 4 7  . 0 7 9 3  . 0 0 3 5  



Analysis Report 

Elem Y 3710  Zn2 0 62  Z r 3 4 9 6  

Avge . 0 0 5 4  . 0 2 4 4  . 0 1 6 8  
SDev .OOOl .OOOl . 0 0 0 3  

Units pPm PPm PPm 

%RSD 2 . 5 2 9  . 4 6 0 1  2 . 1 0 1  

#I . 0 0 5 5  . 0 2 4 3  . 0 1 6 5  
#2 . 0 0 5 3  . 0 2 4 5  . 0 1 7 0  

IntStd 1 2 3 4 

0 2 / 1 5 / 0 5  0 7 : 3 6 : 4 2  PM 

5 c; 7 3 4 5 6 7 IntStd 1 2 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc - -  - -  - -  - -  - -  - -  
Mode *Counts Time 
Elem sc - -  

- v I 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  
- -  - -  - -  - -  Wavlen 3 6 1 . 3 8 4  - -  - -  

Avge 728186  10000 - -  
SDev 9 2 3 6 . 2 2 8  . O O O O O O O  - -  - -  
%RSD 1 . 2 6 8 3 8 9  . O O O O O O O  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 4 3 : 1 8  PM 

Method: DAILY2 S a m p l e  N a m e :  2 5 7 3 2 6  dflO t 
Run T i m e :  0 2 / 1 5 / 0 5  1 9 : 3 8 : 4 4  
Comment:  
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010164 

E l e m  A93280 A13082 As1890  B 2496  Ba4934 Be3130  B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 6  9 . 7 2 6  .OOlO . 0 0 5 9  . 1 1 6 3  . 0 0 0 3  - .  0030  
SDev . 0 0 0 2  
%RSD 3 8 . 0 6  . 3 5 4 7  1 2 9 . 0  2 3 . 7 8  . 3 3 7 3  1 . 3 3 1  1 5 4 . 9  

. 0 3 5  . 0 0 1 2  . 0 0 1 4  , 0 0 0 4  . o o o o  . 0 0 4 6  

#I . 0 0 0 7  9 . 7 0 2  , 0 0 1 8  . 0 0 6 9  . 1 1 6 0  . 0 0 0 3  . 0 0 0 3  
#2 . 0 0 0 4  9 . 7 5 1  .OOOl . 0 0 4 9  . 1 1 6 5  . 0 0 0 3  - .  0063  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664 
U n i t s  ppm PPm PPm PPm PPm PPm P& 

. 0 0 1 9  , 0 1 2 7  . 0 7 2 1  4 . 2 5 8  2 . 3 6 2  
SDev .011 .OOOl . 0 0 0 4  . 0 0 0 2  . o o o o  , 0 1 1  . 0 1 7  
%RSD . 3 3 5 7  1 1 8 . 6  2 2 . 7 4  1 . 4 5 1  . 0 2 4 4  . 2 6 1 7  , 7 3 1 0  

Avge  3 . 1 4 6  .OOOl 

#I 3 . 1 5 4  . 0 0 0 2  . 0 0 1 6  . 0 1 2 6  . 0 7 2 1  4 . 2 6 6  2 . 3 5 0  
#2 3 . 1 3 9  . o o o o  . 0 0 2 3  . 0 1 2 8  . 0 7 2 1  4 . 2 5 0  2 . 3 7 4  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 

Avge  . 0 0 6 4  . 0 0 7 9  2 . 0 7 9  . l o 4 5  .0011 1 . 5 6 8  2 . 4 6 0  
S D e v  . 0 0 0 9  . o o o o  . 0 0 6  . 0 0 0 3  , 0 0 1 0  . 1 3 9  . 0 3 0  
%RSD 1 3 . 6 9  . 4 3 0 5  . 3 0 5 5  . 3 0 8 2  9 7 . 0 6  8 . 8 4 2  1 . 2 0 5  

Units ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 7 0  . 0 0 7 9  2 . 0 8 4  . l o 4 7  . 0 0 0 3  1 . 6 6 6  2 . 4 3 9  
#2 . 0 0 5 8  . 0 0 7 9  2 . 0 7 5  . l o 4 3  . 0 0 1 8  1 . 4 7 0  2 . 4 8 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  . 0 0 8 4  . 3 5 8 4  . 0 1 1 2  . 0 0 4 8  - .  0004  . 1 4 3 8  . 0 0 3 5  
SDev . o o o o  . 0 1 5 9  . o o o o  . 0 0 0 6  . 0 0 2 1  .OOlO . 0 0 3 9  
%RSD . 4 6 1 4  4 . 4 3 0  . 0 8 2 3  1 2 . 3 7  4 7 1 . 4  . 7 2 2 5  1 1 2 . 8  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 0 8 4  , 3 6 9 6  .0112 . 0 0 5 2  .OOlO . 1 4 4 5  . 0 0 6 3  
#2 . 0 0 8 4  . 3 4 7 2  . 0 1 1 2  . 0 0 4 4  - .  0 0 1 9  . 1 4 3 1  . 0 0 0 7  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 0 . 4  . 0 0 2 4  - .  0014 . 0 0 1 5  . 0 0 6 9  - .  0 0 0 1  , 0 5 6 6  
SDev 1 . 9  . 0 0 5 4  . 0 0 2 7  . 0 0 5 3  , 0 0 0 4  . 0 0 3 6  . 0 0 5 7  
%RSD 1 . 9 1 3  2 2 6 . 8  1 9 7 . 5  3 5 1 . 7  5 . 7 2 5  3 4 8 3 .  1 0 . 0 6  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 9 9 . 0 3  . 0 0 6 3  . 0 0 0 5  - .  0022 , 0 0 7 2  . 0 0 2 5  . 0 6 0 6  
#2 1 0 1 . 7  - .  0 0 1 5  - .  0033  . 0 0 5 2  . 0 0 6 7  - .  0 0 2 7  . 0 5 2 5  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm Pi% PPm 
Avge . 0 4 9 4  , 0 0 0 9  . 6 3 0 5  . 0 0 0 3  . 0 0 7 8  . 0 0 9 6  - .  0026  
SDev . 0 0 0 3  . 0 0 0 8  . 0 0 0 7  , 0 0 2 8  . 0 2 7 0  . 0 0 0 4  . 0 0 1 3  
%RSD . 5 0 5 2  8 0 . 4 4  . 1 1 3 2  8 8 5 . 3  3 4 8 . 5  4 . 3 1 6  4 9 . 3 4  

#1 . 0 4 9 2  , 0 0 0 4  . 6 3 0 0  - . 0 0 1 6  - . 0 1 1 4  . 0 0 9 3  - .  0017  
#2 . 0 4 9 6  . 0 0 1 5  . 6 3 1 0  . 0 0 2 3  , 0 2 6 9  . 0 0 9 9  - .  0 0 3 5  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.0029 

. o o o o  

.9937 

PPm 

.0029 

.0029 

1 
*Counts 
sc 
361.384 
723658 
13811.92 
1.908626 

713891 
733424 

Zn2062 
PPm 
.2031 
.0008 
.4066 

.2037 

.2025 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Zr3496 
PPm 
.0243 
,0002 
.7339 

.0242 

.0244 

02/15/05 07:43:18 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 7 : 5 1 : 4 4  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  z z z z z z  
Run Time :  0 2 / 1 5 / 0 5  1 9 : 4 7 : 1 0  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010166 

E l e m  A93280 A13082 As1890  B 2496  Ba4934 Be3 1 3  0 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 3  - .  0062  - .  0016  . 0 0 1 9  - .  0 0 0 0  . o o o o  - .  0082 
SDev . 0 0 0 9  , 0 0 0 1  . 0 0 0 9  . 0 0 0 3  . o o o o  . o o o o  . 0 0 1 4  
%RSD 3 3 6 . 3  1 . 2 9 6  5 5 . 6 1  1 3 . 0 9  1 0 3 . 1  1 2 . 9 7  1 6 . 8 5  

#I - .  0004 - .  0 0 6 3  - .  0 0 1 0  . 0 0 2 0  - .  0 0 0 0  . o o o o  - .  0092  
# 2  . 0 0 0 9  - .  0062  - .  0022  . 0 0 1 7  - .  0 0 0 0  . o o o o  - .  0072 

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 9  - .  0 0 0 0  - , 0 0 0 3  .OOOl - .  0004  - .  0 0 7 9  - .  0 0 8 5  
SDev . 0 0 0 3  .OOOl . 0 0 0 5  . 0 0 0 2  . 0 0 0 3  . 0 1 9 3  . 0 1 8 4  
%RSD 3 2 . 6 7  9 7 2 . 4  1 7 8 . 6  2 9 0 . 3  7 2 . 6 3  2 4 5 . 5  2 1 6 . 1  

- .  0 0 0 7  - .  0 2 1 5  - .  0216  #I . 0 0 0 7  - .  0 0 0 1  - .  0006  - .  0 0 0 1  
#2 .0011 .OOOl .OOOl . 0 0 0 2  - .  0002  . 0 0 5 8  . 0 0 4 5  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0004 .OOOl .OOlO - .  0 0 0 0  . 0 0 1 2  . 0 2 0 1  . 0 0 2 2  
SDev . 0 0 0 4  .OOOl . 0 0 0 8  . o o o o  . 0 0 0 9  . 0 7 4 5  . 0 0 1 8  
%RSD 9 7 . 0 5  6 1 . 6 2  7 5 . 0 0  8 9 6 . 8  7 9 . 4 6  3 7 0 . 3  8 3 . 2 9  

#I - .  0007  .OOOl . 0 0 0 5  - .  0 0 0 0  . 0 0 1 9  - .  0326  . 0 0 0 9  
#2 - .  0 0 0 1  .OOOl .0016 . o o o o  . 0 0 0 5  . 0 7 2 8  . 0 0 3 5  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  - .  0 0 0 5  - .  0 0 3 3  . 0 0 5 0  - .  0 0 3 1  - .  0 0 0 8  . 0 1 2 2  . 0 0 2 3  
SDev . 0 0 1 3  . 0 0 0 7  .OOOl . 0 0 0 8  , 0 0 2 4  . 0 0 6 2  . 0 0 2 1  

2 4 5 . 0  2 2 . 5 3  2 . 2 1 0  2 6 . 8 0  3 2 0 . 5  5 0 . 5 9  8 9 . 8 8  %RSD 

U n i t s  ppm Pi% PPm PPm PPm PPm PPm 

#1 - .  0014 - .  0 0 3 8  .0051 - .  0 0 2 5  - .  0 0 2 5  . 0 0 7 8  . 0 0 3 8  
- .  0 0 2 8  . 0 0 5 0  - . 0 0 3 7  .OOlO . 0 1 6 5  . 0 0 0 8  #2 . 0 0 0 4  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  

A v g e  1 0 0 . 7  . 0 0 2 9  . 0 0 1 2  .OOlO - . 0 0 0 4  .0018  , 0 4 4 0  
SDev . 7  . 0 0 4 2  . 0 0 4 3  . 0 0 0 9  . 0 0 0 6  . 0 0 4 3  . 0 0 3 0  
%RSD . 6 9 9 3  1 4 5 . 8  364  . O  9 3 . 8 7  1 5 8 . 6  2 4 1 . 8  6 . 8 6 5  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 1 0 1 . 2  - .OOOl - . 0 0 1 8  . 0 0 0 3  . o o o o  - .  0012 . 0 4 6 2  
#2 1 0 0 . 2  , 0 0 5 9  . 0 0 4 2  . 0 0 1 7  - .  0 0 0 8  , 0 0 4 8  . 0 4 1 9  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W - 2 0 7 9  

- .  0 1 6 7  - .  0002  .OOlO Avge - .  0 0 0 0  . 0 0 1 6  . 0 0 0 2  . 0 0 1 6  
SDev . o o o o  . 0 0 0 2  .OOOl . 0 0 0 8  . 0 1 8 9  .OOOl . 0 0 0 8  
%RSD 1 4 2 . 1  11 .55  5 5 . 7 6  5 0 . 4 2  1 1 2 . 6  3 1 . 0 6  8 8 . 2 0  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0 0 0 0  . 0 0 1 8  . 0 0 0 3  .OOlO - .  0 3 0 1  - .  0002 , 0 0 0 4  
#2 . o o o o  . 0 0 1 5  , 0 0 0 1  . 0 0 2 1  - .  0034  - .  0003  . 0 0 1 6  



Analysis Report 02/15/05 07:51:44 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
.OOOl 

1032. 

P b  
Zn2062 
PPm - .  0001 
.OOOl 

69.22 

Zr3496 
PPm 
.OOOl 
.0002 
208.4 

,0001 
- .  0001 

- .  0001 
- .  0 0 0 0  

- .  0000 
.0002 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
726004 
5073.491 
.6988236 

2 3 
NOTUSED 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  
Time 

10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

729592 
722417 

1 0 0 0 0  
1 0 0 0 0  



Analysis Report 02/15/05 07:56:30 PM Page 1 

Method: DAILY2 Sample Name: cri 
Run Time: 02/15/05 19:51:56 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0201 ,0913 .0165 
SDev .0008 .0083 .0044 
%RSD 4.098 9.039 26.79 

Units ppm PPm PPm 

#1 .0207 .0972 .0133 
#2 .0195 .0855 .0196 

Errors LC Pass NOCHECK LC Pass 
High .0300 .0300 
Low .OlOO .OlOO 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0025 .0104 .0993 
SDev .OOOl .OOOl .0005 
%RSD 2.532 .7885 .4852 

#1 ,0025 .0104 ,0996 
#2 .0024 ,0103 .0989 

Errors NOCHECK LC Pass LC Pass 
High .0150 .1500 
Low .0050 .0500 

Elem La3988 Li6707 Mg2790 

Avge - .  0003 ,0698 .0018 
SDev ,0006 .0002 .0108 
%RSD 235.0 .2965 589.5 

Units ppm PPm PPm 

#I ,0002 .0696 .0094 
#2 - .  0007 .0699 - .  0058 
Errors NOCHECK LC Pass NOCHECK 
High . 1 5 0 0  
Low .0500 

Elem Ni2316 P 1782 2203/1 

Avge .0796 .lo18 .0097 
SDev .0009 .0065 .0013 
%RSD 1.081 6.355 12.97 

Units ppm PPm PPm 

#1 .0790 .0973 .0088 
#2 .0802 .lo64 . 0105  

Errors LC Pass LC Pass NOCHECK 
High .1200 .1500 
Low .0400 .0500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010168 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
.0998 .0204 .0099 - .  0039 
.0009 ,0001 . o o o o  .0030 
.8891 .3202 .2992 76.17 

.lo04 .0204 .0099 - .  0060 

.0991 .0205 ,0099 - .  0018 
LC Pass LC Pass LC Pass NOCHECK 
.1500 -0300 .0150 
.0500 .OlOO ,0050 

Fe2714 K 7664 Cr2677 Cu3247 
PPm PPm PPm PPm 
.0197 .0497 ,1111 - .  0069 
.0003 .0005 .0042 ,0067 
1.744 .9253 3.752 96.65 

.0200 .0494 ,1140 - .  0022 

.0195 .0501 .lo81 - .  0116 
LC Pass LC Pass LC Pass NOCHECK 
,0300 .0750 ,1500 
.OlOO .0250 .0500 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
.0306 .0212 - .0688 .0015 
.OOOl . o o o o  .0016 .0006 
.4678 .0288 2.341 38.65 

.0307 .0212 - .0677 .0011 

.0305 .0212 - .  0700 ,0019 

LC Pass LC Pass NOCHECK NOCHECK 
.0450 .0300 
.0150 .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

,0063 - .  0001 .0055 .1264 
.0004 . o o o o  ,0038 ,0002 
5.836 2.394 69.44 .1807 

PPm PPm PPm PPm 

,0060 - .  0001 .0082 .1262 
,0065 - .  0001 .0028 .1265 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
. 0 6 0 0  

Si2881 Pb220 Se196 Sn1899 
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010169 
PPm PPm 
.0117 .1474 
.OOOl .0035 
1.201 2.388 

Units 
Avge 
SDev 
%RSD 

%R 
99.12 
.29 

.2898 

PPm 
.0110 
,0014 
13.00 

PPm 
.0121 
.0009 
7.657 

PPm 
,1151 
,0024 
2.073 

PPm 
.0074 
.0007 
8.909 

98.92 
99.32 

.0120 

.OlOO 
.0114 .1168 

,1134 
.0070 
.0079 

.0116 .1498 

.0118 .1449 .0127 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.1500 
,0500 

LC Pass 
.0090 
.0030 

LC Pass LC Pass 
.0150 .1500 
.0050 .0500 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0207 
.OOOl 
.2435 

Th2837 
PPm 
.0005 
.OOOl 
20.52 

Ti3349 
PPm 
.0199 
.OOOl 
.4649 

TI1908 
PPm 
.0168 
.0032 
19.07 

U - 4090 
PPm 
.2046 
,0200 
9.792 

V 2924 W 2079 

.0997 .0003 

.0007 .0002 

.6660 59.09 

PPm PPm 

#I 
#2 

.0207 

.0207 
. 0 0 0 6  
.0004 

.0200 

.0199 
.0191 
.0146 

.2187 

.1904 
.1002 .0002 
.0992 ,0005 

Errors 
High 
Low 

LC Pass 
,0300 
.OlOO 

NOCHECK LC Pass 
.0300 
. O l O O  

LC Pass 
.0300 
. O l O O  

NOCHECK LC Pass NOCHECK 
.1500 
. 0 5 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. o o o o  

109.9 

PPm 
Zn2 0 62 
PPm 
.0404 
.0002 
.4631 

Zr3496 
PPm 
.0974 
,0004 
.3934 

#1 
#2 

- .  0 0 0 0  
- .  0001 

.0403 

.0406 
.0977 
.0972 

Errors 
High 
Low 

NOCHECK LC Pass 
.0600 
.0200 

NOCHECK 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 714495 
SDev 2032.225 
%RSD .2844281 

#I 713058 
#2 715932 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 4 

02/15/05 07:56:30 PM Page 3 

5 6 
010170 

7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 
02/15/05 08:01:16 PM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 02/15/05 19:56:42 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 
010171. 

Elem Ag328O A13082 As1890 
Units ppm 
Avge - .  0003 494.0 - .  0052 
SDev .0003 .7 .0039 

PPm PPm 

%RSD 80.28 .1480 75.34 

B 2496 Ba4934 Be3 13 0 Bi2230 
PPm PPm PPm PPm - .  0199 .0009 .OOOl - .  0047 
.0003 .OOOl . o o o o  .0013 

1.664 9.599 5.534 27.79 

#1 - .  0001 494.5 - .  0024 
493.5 - .  0080 #2 - .  0005 .OOOl - .  0038 

- .  0056 
- .  0197 .OOlO 
- .  0202 .0009 .OOOl 

Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ca3179 Cd2265 Co2286 
Units ppm 
Avge 451.4 - .  0001 .OOOl 
SDev .9 ,0002 .0002 

PPm PPm 

%RSD .2038 344.2 184.2 

Cr2677 
PPm - .  0005 
.OOOl 

25.17 

Cu3247 
PPm 
.0024 
.0003 
10.90 

Fe2714 
PPm 
188.0 

.2 
.0908 

K 7664 
PPm - .  0108 
.0177 

164.3 

#1 450.7 - .  0002 .0002 
#2 452.0 .OOOl - .  0000 - .  0004 

- .  0006 
.0022 
.0025 

187.8 
188.1 

- .  0233 
.0017 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

NOCHECK NOCHECK LC Pass 
240.0 
160.0 

NOCHECK 

Elem La3988 Li6707 Mg2790 

Avge - .  0015 .0004 524.1 
SDev .0002 . o o o o  .6 
%RSD 16.92 10.74 .1116 

Units ppm PPm PPm 
Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm - .  0010 ,0001 .2810 - .  0230 
.OOOl ,0014 .1694 .0035 

60.28 15.17 9.292 2580. 

#1 - .  0013 .0003 523.7 
#2 - .  0016 .0004 524.5 

- .  0009 .OOlO .1612 - .  0255 
- .  0010 - .  0009 .4008 - .  0205 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 

Avge .0011 - .  0176 .0424 

%RSD 67.41 3.402 5.177 

Units ppm PPm PPm 

SDev .0008 .0006 .0022 

2203/2 
PPm - .  0278 
.0027 

9.845 

Pd3404 
PPm 
.0034 
.0021 
60.28 

S 1820 Sb2068 

.0250 ,0029 

.0170 .0063 
68.03 220.5 

PPm PPm 

#1 .0006 - .  0181 .0409 
#2 .0017 - .  0172 .0440 

- .  0298 
- .  0259 

.0020 

.0049 
.0130 - .  0016 
.0370 .0073 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sc3613 1960/1 1960/2 Si2881 Se196 Sn1899 
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010172 
PPm PPm PPm PPm 
.0249 - .  0044 - .  0058 .0533 
.0003 .0026 .0003 .0007 
1.262 58.20 5.320 1.358 

Units %R 
Avge 92.51 
SDev .36 
%RSD .3935 

PPm 
.0049 
.0055 
112.7 

PPm - .  0112 
.0023 

20.53 

#1 92.76 
#2 92.25 

.0088 

.OOlO 
- .  0128 
- .  0095 

.0251 - .  0062 - .  0056 .0527 

.0247 - .  0026 - .  0060 .0538 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge .0130 
SDev . o o o o  
%RSD .1624 

Th2837 
PPm 
.0255 
.0023 
9.131 

Ti3349 
PPm - .  0015 

. o o o o  
1.857 

TI1908 U 4090 V 2924 W 2079 

- .  0077 .0044 - .  0009 .0031 
.0038 .0106 ,0008 .0011 

48.85 242.5 92.66 34.81 

PPm Pi% PPm Pi% 

#I ,0130 
#2 .0130 

,0271 
.0239 

- .  0016 
- .  0015 

- .  0050 ,0118 - .  0014 .0024 
- .  0104 - .  0031 - .  0003 .0039 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710 
Units pPm 
Avge - .  0005 
SDev . o o o o  
%RSD 2.936 

Zn2062 
PPm 
.0195 
.OOlO 
5.019 

Zr3496 
PPm 
.OOOl 
. 0 0 0 3  
293.5 

#1 - ,0005 
#2 - .  0005 

,0188 
,0202 

.0004 
- .  0001 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

0 2 / 1 5 / 0 5  0 8 : 0 1 : 1 6  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
6 6 6 8 4 0  1 0 0 0 0  
2 6 0 0 . 0 3 2  . O O O O O O O  - -  - -  - -  
. 3 8 9 9 0 3 7  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  

6 6 8 6 7 8  1 0 0 0 0  
6 6 5 0 0 1  1 0 0 0 0  

010173 



Analysis Report 02/15/05 08:06:02 PM Page 1 

Method: DAILY2 Sample Name: icsab 
Run Time: 02/15/05 20:01:28 
Comment : 

Operator: 

010174 
Mode: CONC Corr. Factor: 1 

Elem A93280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 1.086 498.7 1.035 1.031 ,5299 .4830 ,0012 
SDev .001 .2 . o o o  .005 .0012 .0002 .0044 
%RSD .0467 .0469 .0023 .4685 ,2291 .0348 355.0 

#I 1.086 498.9 1.035 1.028 .5308 .4831 .0044 
#2 1.086 498.5 1.035 1.035 .5291 .4829 - .  0019 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass NOCHECK 
High 1.200 600.0 1.200 1.200 ,6000 ,6000 
Low .8000 400.0 ,8000 ,8000 .4000 .4000 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 - 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 459.4 .9403 .4776 .4897 .5541 190.7 - .  0025 

. o o o o  .1 .0041 SDev .1 .0013 . o o o o  .0006 
%RSD .0192 .1347 .0038 .1157 .0079 .0555 163.9 

#1 459.5 .9412 .4776 .4901 .5542 190.6 - .  0053 
#2 459.4 .9394 .4776 .4893 .5541 190.8 .0004 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass NOCHECK 
240.0 High 600.0 1.200 .6000 .6000 ,6000 

Low 400.0 .8000 .4000 .4000 .4000 160.0 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

- .  0312 Avge - .  0009 1.174 533.3 .4896 1.040 .3712 
SDev .0007 .002 .3 .0003 ,002 .0085 .0002 
%RSD 75.39 ,1689 .0584 .0553 .1641 2.292 .5820 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0014 1.175 533.1 .4898 1.039 .3772 - .  0311 
#2 - .  0004 1.173 533.5 .4894 1.041 .3652 - .  0314 
Errors NOCHECK LC Pass LC Pass LC Pass LC Pass NOCHECK NOCHECK 

Low ,8000 400.0 .4000 .8000 
High 1.200 600.0 .6000 1.200 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge .9503 1.033 1.039 .9591 .0060 .0296 1.064 
SDev .0029 .003 .017 .0002 .0011 .0030 .007 
%RSD .3022 ,2847 1.626 .0181 18.44 10.12 .6684 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .9483 1.031 1.027 ,9593 .0052 .0318 1.069 
#2 .9523 1.035 1.051 .9590 .0068 .0275 1.059 

Errors LC Pass LC Pass NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 

Low .8000 . 8 0 0 0  .8000 
High 1.200 1.200 1.200 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010175 
Units %R 
Avge 89.93 
SDev .41 
%RSD .4544 

PPm PPm PPm PPm 
1.081 ,9858 1.048 1.076 

. o o o  .0055 .002 . o o o  
.0138 ,5596 .1993 .0067 

PPm 
1.057 
.022 

2.123 

PPm 
1.043 
.008 
.7754 

1.081 .9819 1.046 1.076 
1.081 .9897 1.049 1.076 

#1 90.22 
#2 89.64 

1.041 
1.073 

1.049 
1.037 

NOCHECK LC Pass LC Pass LC Pass 
1.200 1.200 1.200 
,8000 .8000 .8000 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 

T11908 U 4090 V 2924 W 2079 
PPm PPm PPm PPm 
.9957 1.015 .4952 - .  0026 

.007 .0005 .0050 .0037 
.3768 .6870 .lo24 197.2 

Th2837 
PPm 
.0248 
,0031 
12.56 

Ti3349 
PPm 
.9885 
.OOOl 
.0149 

Elem Sr4215 
Units ppm 
Avge 1.069 
SDev .002 
%RSD .2054 

1.020 ,4948 - .  0061 .9930 
.9983 1.010 .4956 .OOlO 

#I 1.071 
#2 1.067 

.0270 

.0226 
.9886 
,9884 

LC Pass NOCHECK LC Pass NOCHECK 
1.200 .6000 
. 8 0 0 0  . 4 0 0 0  

Errors LC Pass 

Low .8000 
High 1 . 2 0 0  

NOCHECK LC Pass 
1.200 
. 8 0 0 0  

Zn2062 
PPm 
.9860 
.0016 
.1641 

Zr3496 
PPm 
,9928 
.0006 
.0605 

Elem Y 3710 
Units pPm 
Avge - .  0005 
SDev . o o o o  
%RSD 8.681 

.9923 

.9932 
#1 - .  0005 
#2 - .  0004 

.9871 

.9848 

NOCHECK Errors NOCHECK 
High 
Low 

LC Pass 
1.200 
.8000 



Analysis Report 

Intstd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 648235 
SDev 2901.966 
%RSD .4476719 

650287 
646183 

2 
Time 

02/15/05 08:06:02 PM Page 3 

O10176 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED - -  - -  - -  - -  - -  

1 0 0 0 0  
1 0 0 0 0  



Analysis Report 02/15/05 08:14:28 PM 

Method: DAILY2 Sample Name: ccv5 
Run Time: 02/15/05 20:09:54 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010177 
Elem Ag328O A13082 As1890 

Avge 1.001 9.724 5.114 
SDev .002 .052 .006 
%RSD ,1868 .5343 .lo96 

Units ppm PPm PPm 
B 2496 

4.855 
.013 
.2706 

PPm 
Ba4934 
PPm 
10.12 

.01 
.1264 

Be3130 Bi2230 
PPm PPm 
.9852 5.079 
.0005 .001 
.0529 .0125 

#I 1.002 9.760 5.118 
#2 ,9993 9.687 5.110 

4.846 
4.865 

10.12 
10.11 

.9848 5.079 

.9856 5.080 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

LC Pass 
5.500 
4.500 

LC Pass 
11.00 
9.000 

LC Pass LC Pass 
1.100 5.500 
.goo0 4.500 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 20.12 .9910 5.021 
SDev .02 .0008 .001 
%RSD .0790 .0836 .0099 

Cr2677 
PPm 
2.009 
.002 
.lo67 

Cu3247 
PPm 
2.056 
.012 
.5674 

Fe2714 K 7664 

10.04 18.12 
.oo .01 

.0236 .0572 

PPm PPm 

#1 2 0 . 1 1  .9904 5.021 
#2 20.13 .9916 5.021 

2.008 
2.011 

2.064 
2.047 

18.12 1 0 . 0 4  
10.04 18.11 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

LC Pass 
2.200 
1.800 

LC Pass 
2.200 
1.800 

LC Pass LC Pass 
11.00 22.00 
9.000 18.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.962 4.696 19.94 
SDev .001 .015 .03 
%RSD .0160 .3209 .1394 

Mn2576 
PPm 
1.013 

. o o o  
.0258 

Mo2020 
PPm 
5.063 
.003 
,0676 

Na3302 Na5889 
PPm PPm 
27.92 H40.28 

.27 .28 
.9627 ,7039 

5.060 
5.065 

28.11 H40.49 
27.73 H40.08 

#I 4.962 4.707 19.96 
#2 4.963 4.686 19.92 

1.013 
1.014 

LC Pass LC High 
33.00 33.00 
27.00 27.00 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge 5.035 4.985 4.997 
SDev .007 .012 .023 
%RSD .1362 .2500 .4532 

2203/2 
PPm 
4.996 
.017 
.3346 

Pd3404 
PPm 
1.002 
,002 
.1696 

S 1820 Sb2068 

1.006 1.006 
.009 .001 
.8852 .0586 

PPm PPm 

.9996 1.006 
1.012 1.006 

#I 5.039 4.976 4.981 
#2 5.030 4.993 5.013 

4.984 
5.008 

1.001 
1.003 

LC Pass LC Pass 
1,100 1.100 
.goo0 .g000 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

NOCHECK LC Pass 
1.100 
,9000 

Elem Sc3613 1960/1 1960/2 Pb220 Se196 Sn1899 Si2881 
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010178 
PPm Units %R 

Avge 97.60 
SDev .94 
%RSD .9593 

PPm PPm 
5.259 
,045 
,8558 

PPm PPm PPm 
5.236 
.035 
.6614 

5.170 4.996 5.251 5.102 
,024 .019 .042 .002 

.3741 .7912 .0470 .4618 

5.186 4.983 5.222 5.104 
5.153 5.009 5.281 5.100 

#1 98.26 
#2 96.94 

5.212 
5.261 

5.227 
5.291 

LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 

Ti3349 
PPm 
4.966 
.001 
.0144 

V 2924 W 2079 - U 4090 

1.008 4.977 1.071 5.212 
.024 . o o o  .005 .010 
.4521 .0318 .1018 .9428 

T11908 - 
PPm PPm PPm PPm 

Elem Sr4215 
Units ppm 
Avge 5.069 
SDev .001 
%RSD .0163 

Th2837 
PPm 
,9749 
.0016 
.1647 

5.229 1.008 4.981 1.064 
1.008 4.974 1.078 5.195 

.9737 

.9760 
4.966 
4.965 

#1 5.068 
#2 5.069 

LC Pass LC Pass LC Pass LC Pass 
5.500 1.100 5.500 1.100 
4.500 .goo0 4.500 .9000 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Errors LC Pass 
High 5.500 
Low 4.500 

Elem Y 3710 
Units ppm 
Avge 4.823 
SDev .007 
%RSD .1432 

Zn2062 
PPm 
1.026 
.002 
.2025 

Zr3496 
PPm 
4.916 

. o o o  
.0080 

1.024 
1.027 

4.916 
4.916 

#1 4.828 
#2 4.818 

LC Pass 
1.100 
,9000 

LC Pass 
5.500 
4.500 

Errors LC Pass 
High 5.500 
Low 4.500 



Analysis Report 0 2 / 1 5 / 0 5  08:14:28 PM 

I n t S t d  1 2 3 4 5 
Mode *Counts Time NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  - -  
Avge 703534 10000 
SDev 6752.163 . O O O O O O O  - -  - -  - -  
%RSD .9597500 . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  

- -  - -  - -  

#I 708308 1 0 0 0 0  
#2 698759 1 0 0 0 0  

6 
NOTUSED 

- -  

page 3 

010179 
7 
NOTUSED 
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Method: DAILY2 Sample Name: ccb5 
Run Time: 02/15/05 20:18:20 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge - .  0004 - .0068 - .0042 
SDev ,0007 .0037 .0027 
%RSD 164.0 54.82 64.57 

#1 - .  0009 - .  0095 - ,0023 
#2 .OOOl - .  0042 L-. 0061 

Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 (202286 
Units ppm PPm PPm 
Avge .0009 - .  0003 . o o o o  
SDev .0008 .OOOl .0004 
%RSD 85.45 25.45 2907. 

#1 . 0 0 0 3  - .  0002 - .  0003 
#2 .0014 - .  0003 .0003 

Errors LC Pass LC Pass LC Pass 
High .0500 . 0 0 5 0  .0050 
Low - .  0500 - .  0050 - .0050 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0004 .OOOl - .  0004 
SDev .OOlO . o o o o  .0003 
%RSD 272.9 10.25 72.45 

#1 - .  0011 .OOOl - .  0006 
#2 .0004 .OOOl - .  0002 
Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 
Low - .  0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 

Avge - .  0007 - .  0039 .0023 
SDev ,0017 .0007 .0013 
%RSD 241.7 17.68 55.18 

Units ppm PPm PPm 

#I .0005 - .  0034 .0031 
#2 - .  0019 - .  0044 ,0014 

Errors LC Pass LC Pass NOCHECK 
High .0050 .OlOO 
Low - .  0050 - .  0100 
Elem Sc3613 1960/1 1960/2 

Operator: 
OS0180 

B 2496 Ba4934 Be3130 Bi2230 
Pi% PPm PPm PPm 
.0088 .OOOl . o o o o  - .  0017 
.0014 . o o o o  . o o o o  .0065 
15.60 .7708 139.5 380.7 

.0097 .OOOl . o o o o  - .  0063 

.0078 ,0001 . o o o o  .0029 

LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 .0050 .OlOO 
- .  0500 - .  0050 - .  0100 - .  0050 

K 7664 Fe2714 - Cr2677 Cu3247 
PPm PPm PPm PPm - .  0002 . o o o o  - .  0115 - .  0156 
,0006 .0002 .0130 ,0134 

303.9 105700. 113.3 86.03 

.0002 - .  0001 - .  0207 - .  0251 
- .  0007 .OOOl - .  0023 - .  0061 
LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 .1000 
- .  0050 - .  0050 - ,0250 - .  1000 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.OOOl .0009 L-. 1837 .OlOO 
.OOOl .OOlO .0528 .0039 
124.5 116.4 28.75 39.38 

.OOOl ,0016 L- .2211 .0072 

. o o o o  ,0002 L-. 1464 .0128 

LC Pass LC Pass LC Low LC Pass 
.0050 .0050 .0500 .0500 
- .  0050 - .  0050 - ,0500 - .  0500 

2203/2 Pd3404 S 1820 Sb2068 

.0004 - .  0017 - .  0075 .0005 

.0004 .0041 .0066 .0014 
92.42 242.0 87.69 284.2 

PPm PPm PPm PPm 

.0007 - ,0045 L- .0122 .0015 

.OOOl .0012 - .  0029 - .  0005 
NOCHECK LC Pass LC Pass LC Pass 

. 0 0 5 0  .OlOO .OlOO 
- .  0050 - .  0100 - .  0100 

Si2881 Pb220 Se196 Sn1899 
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Units 
A v g e  
SDev 
%RSD 

%R 
102.5 

.3 
.2886 

PPm - .  0003 
,0008 

292.0 

PPm 
,0002 
.0017 
1118. 

PPm 
.0011 
.0019 
163.9 

PPm 
.0011 
,0007 
64.10 

PPm 01&181 
. o o o o  H. 0362 
.0009 .0038 
3482. 10.57 

102.7 
102.3 

.0003 
- .  0008 

- .  0010 
.0013 

- .  0002 
.0025 

.0015 

.0006 
- .  0006 H. 0389 
.0006 H. 0335 

LC Pass LC High 
. 0 0 5 0  . 0 0 5 0  
- . 0 0 5 0  - .  0050 

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  
.OlOO 
- .  0 1 0 0  

LC Pass 
.0030 
- .  0030 

E l e m  
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm - .  0000 

. o o o o  
237.6 

Th2837 
PPm 
,0025 
.0040 
164.1 

Ti3349 
PPm 
.OOOl 
. o o o o  
16.80 

T11908 
PPm 
.0015 
.0005 
30.93 

U 4090 
PPm - .  0186 
.0371 

199.8 

W 2079 V 2924 
PPm PPm - .  0002 - .  0016 
,0004 .0009 

185.4 52.36 

#1 
#2 

- .  0 0 0 0  
. o o o o  

.0053 
- .  0004 

.OOOl 

.OOOl 
.0018 
,0012 

- .  0448 
.0077 

- .  0005 - .  0022 
0001 - .  0010 

E r r o r s  
High 
Low 

LC P a s s  
. 0 0 5 0  
- .  0050 

LC P a s s  
.OlOO 
- .  0 1 0 0  

LC P a s s  
.0050 
- . 0 0 5 0  

LC P a s s  
.OlOO 
- .  0100  

LC Pass 
.loo0 
- .  1 0 0 0  

LC P a s s  LC P a s s  
. 0 0 5 0  .OlOO 
- .  0 0 5 0  - .  0100 

E l e m  
Units 
A v g e  
SDev 
%RSD 

Y - 3710 
PPm - .  0000 

. o o o o  
86.80 

Zn2062 
PPm - .  0001 
.0003 

426.0 

Zr3496 
PPm 
. o o o o  
,0003 
716.3 

- .  0 0 0 0  
- .  0 0 0 0  

- .  0003 
,0001 

- .  0002 
.0003 

LC P a s s  
.0050 
- .  0050 

LC P a s s  
. 0 0 5 0  
- .  0050 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

E r r o r s  
High 
Low 



Analysis Report 0 2 / 1 5 / 0 5  08  : 22  : 54 PM 

I n t S t d  1 2 3 4 5 
Mode *Counts Time NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  

- -  - -  - -  - -  
- -  - -  - -  

- -  - -  - -  Avge 738882 10000 - -  - -  SDev 2 1 9 2 . 0 3 1  . O O O O O O O  - -  
%RSD . 2966686  . O O O O O O O  - -  - -  - -  

- -  - -  740432 10000  #I 
#2  737332 1 0 0 0 0  - -  - -  

6 
NOTUSED 
- -  

page 3 

010182 
7 
NOTUSED 
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Method: DAILY2 Sample Name: pbw-BlOW6 
Run Time: 02/15/05 20:23:06 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 

Avge .0015 .0206 - .  0024 .2405 
SDev .OOlO .0064 .0019 .0008 
%RSD 67.90 31.26 81.73 .3385 

Units ppm PPm PPm Pi% 

#I .0022 .0252 - .  0010 .2411 
#2 .0008 .0160 - .  0037 ,2400 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge ,0667 .OOOl .0009 .0087 
SDev .0015 .OOOl . o o o o  .0003 
%RSD 2.313 167.5 ,6736 3.896 

Units ppm PPm PPm PPm 

#1 .0678 .OOOl .0008 .0090 
#2 .0656 - .  0000 .0009 .0085 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge .0013 .0006 .0160 .0006 
SDev .0005 .OOOl .0025 . o o o o  
%RSD 37.04 17.82 15.53 5.485 

#1 .0016 .0006 .0177 .0005 
#2 .0009 .0005 .0142 .0006 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .0035 .5312 - .  0006 - .  0019 
SDev .0011 .0004 .0023 .0039 
%RSD 32.44 .0779 369.5 207.3 

#I .0027 .5315 .OOlO - .  0046 
#2 .0043 .5309 - .  0023 .0009 

Elem Sc3613 1960/1 1960/2 Si2881 
Units %R PPm PPm PPm 
Avge 100.1 ,0049 .0003 .0794 
SDev .5 .0002 .0023 .0059 
%RSD .5172 4.777 760.2 7.410 

#1 100.4 .0051 - .  0013 .0752 
#2 99.71 .0048 .0019 .0836 

Elem Sr4215 Th2837 Ti3349 T11908 
Units ppm PPm PPm PPm 
Avge .0004 - .  0016 .0012 .0043 
SDev . o o o o  .0013 .0002 .0023 
%RSD 8.271 77.04 14.75 54.77 

#I .0004 - .  0025 .0011 .0059 
#2 .0004 - .  0007 .0014 .0026 

Operator: 
010183 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
.0009 . o o o o  ,0005 
. o o o o  . o o o o  .0029 
.5211 619.0 587.2 

.0009 . o o o o  .0026 

.OOlO - .  0000 - .  0016 
Cu3247 Fe2714 K 7664 

.0043 .0570 ,0771 

.0005 .0202 .0234 
11.04 35.44 30.37 

PPm PPm PPm 

,0039 .0713 .0937 
.0046 .0427 .0605 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0014 .4028 .0781 
.0002 .2773 .0107 

13.67 14.87 68.84 

.0016 .5989 .0857 

.0013 .2067 .0706 

Pd3404 S 1820 Sb2068 

,0047 .0555 .0050 
.0058 .0067 .0009 
123.5 12.06 18.12 

PPm PPm PPm 

,0088 .0602 .0044 
.0006 .0508 .0057 

Pb220 Se196 Sn1899 
PPm PPm PPm - .  0014 .0019 .0968 
.0018 .0015 .0026 

125.1 78.94 2.654 

- .  0027 ,0008 .0950 
- .  0002 .0029 ,0987 

U 4090 U 2924 W 2079 
PPm Pi% PPm 
.0245 - .  0000 - .  0033 
,0213 .0007 ,0011 
86.76 1350. 34.15 

.0396 .0004 - .  0025 

.0095 - .  0005 - .  0041 
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010184 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

21.78 

P5m 
Zn2062 
PPm 
.0021 
.OOOl 
4.141 

Zr3496 
PPm 
.OOlO 
. o o o o  
.6682 

#1 
#2 

.0022 

.0021 
.OOlO 
.OOlO 

- .  0001 
- .  0001 

6 
NOTUSED 
- -  

7 
NOTUSED 
- -  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

3 4 5 
NOTUSED NOTUSED NOTUSED 

1 
*Counts 
sc 
361.384 
721420 
3669.884 
.5087029 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

724015 
718825 

1 0 0 0 0  
10000 
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Method: DAILY2 S a m p l e  N a m e :  Icsw-BlOW4 
Run T i m e :  0 2 / 1 5 / 0 5  2 0 : 2 7 : 5 2  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010185 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . l o 3 8  4 . 0 1 6  4 . 1 9 3  .3515 4 . 1 7 3  . l o 7 7  - .  0110  
SDev , 0 0 0 1  . 0 0 8  . 0 1 3  . 0 0 1 8  . 0 1 2  .OOOl . 0 0 5 9  
%RSD . l o 3 7  . 2 0 0 6  . 3 1 9 4  . 5 0 4 9  . 2 8 5 0  . 0 9 3 8  5 4 . 2 2  

#1 . l o 3 9  4 . 0 1 0  4 . 2 0 2  . 3 5 0 2  4 . 1 6 5  . l o 7 7  - . 0 1 5 2  
#2 . l o 3 7  4 . 0 2 2  4 . 1 8 3  . 3 5 2 7  4 . 1 8 2  . l o 7 8  - .  0068  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  

Avge  2 0 . 3 3  . l o 2 8  1 . 0 0 3  . 3 0 2 9  , 5 2 5 0  2 . 1 4 3  1 3 . 8 0  
SDev . 0 2  . o o o o  .001 .OOlO . 0 0 0 9  . 0 0 6  . 0 2  
%RSD , 0 8 2 5  . 0 3 7 9  .lo10 . 3 4 3 3  . 1 7 9 5  , 2 7 4 5  , 1 1 0 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I 2 0 . 3 1  . l o 2 8  1 . 0 0 4  . 3 0 2 1  , 5 2 4 3  2 . 1 3 8  1 3 . 8 1  
#2 2 0 . 3 4  . l o 2 7  1 . 0 0 2  . 3 0 3 6  . 5 2 5 6  2 . 1 4 7  1 3 . 7 9  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 2  . 0 0 0 7  2 0 . 0 1  1 . 0 2 7  . 0 0 0 5  1 7 . 7 5  2 5 . 8 7  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

SDev .OOOl . o o o o  . 0 4  . 0 0 2  . 0 0 0 2  . 0 5  . 0 5  
%RSD 2 5 . 0 1  4 . 3 8 2  .1815 . 1 5 5 2  3 8 . 7 4  . 2 9 4 1  . 1 9 9 0  

#1 . 0 0 0 2  . 0 0 0 7  1 9 . 9 8  1 . 0 2 5  . 0 0 0 4  1 7 . 7 1  2 5 . 8 3  
#2 . 0 0 0 2  . 0 0 0 8  2 0 . 0 3  1 . 0 2 8  . 0 0 0 6  1 7 . 7 9  2 5 . 9 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
PPm PPm PPm PPm PPm 

. 0 4 9 8  1 . 0 4 9  
SDev , 0 0 4  . 0 0 7 1  .001 .001 , 0 0 0 9  . 0 0 8 6  . 0 0 6  
%RSD . 3 4 9 4  1 . 3 7 1  . 1 4 0 3  . 0 7 1 6  4 0 . 6 3  1 7 . 2 0  . 5 8 0 8  

U n i t s  ppm PPm 
Avge 1 . 0 2 0  . 5 2 0 1  1 . 0 3 7  1 . 0 3 7  . 0 0 2 1  

#1 1 . 0 2 3  . 5 2 5 2  1 . 0 3 6  1 . 0 3 6  . 0 0 2 7  , 0 5 5 9  1 . 0 4 4  
#2 1 . 0 1 8  .5151 1 . 0 3 8  1 . 0 3 8  . 0 0 1 5  , 0 4 3 8  1 .053  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge 9 8 . 1 7  4 . 4 4 1  4 . 4 4 1  . 0 4 2 5  1 . 0 3 7  4 . 4 4 1  . 0 8 7 8  

%RSD 1 . 1 4 3  . l o 3 7  .5010 . 4 4 6 1  . 0 9 4 6  . 2 9 9 3  1 . 3 4 5  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

SDev 1 . 1 2  . 0 0 5  , 0 2 2  . 0 0 0 2  .001 . 0 1 3  . 0 0 1 2  

. 0 4 2 4  1 . 0 3 6  4 . 4 5 0  . 0 8 7 0  #I 9 7 . 3 7  4 . 4 3 7  4 . 4 5 6  
#2 9 8 . 9 6  4 . 4 4 4  4 . 4 2 5  . 0 4 2 6  1 . 0 3 8  4 . 4 3 1  . 0 8 8 7  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge .OOlO - .  0 1 5 5  , 0 0 4 2  4 . 1 9 8  - . 0 0 6 1  1.010 . 0 0 1 2  
SDev . o o o o  . 0 0 0 2  , 0 0 0 1  , 0 0 6  . 0 2 8 3  . o o o  .OOlO 
%RSD 2 . 1 7 7  1 . 1 5 7  1 . 9 1 4  . 1 4 3 6  4 6 6 . 5  . 0 2 7 2  8 1 . 8 2  

#I . 0 0 0 9  - . 0 1 5 4  . 0 0 4 1  4 . 1 9 4  - .  0 2 6 1  1 . 0 1 0  . 0 0 0 5  
#2 .OOlO - .  0 1 5 7  . 0 0 4 3  4 . 2 0 3  . 0 1 3 9  1 . 0 1 0  . 0 0 1 8  
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Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
.OOOl 

108.3 

PPm 
Zn2062 
PPm 
1.030 
.001 
.0895 

Zr3496 
PPm 
.0946 
.0004 
.4154 

#1 
#2 

- .  0002 
- .  0000 

1.030 
1.031 

,0943 
.0949 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

1 
*Counts 
sc 
361.384 
707625 
8032.733 
1.135168 

10000 
. o o o o o o o  
. o o o o o o o  

#I 
#2 

701945 
713305 

10000 
10000 



Analysis Report 02/15/05 08:37:11 PM 

Method: DAILY2 Sample Name: srm-BlOW7 t 
Run Time: 02/15/05 20:32:38 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010187 

Elem Ag328O A13082 As1890 B - 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge .0038 482.9 .0014 .0053 6.258 .0173 
SDev ,0003 .3 .0020 . o o o o  .007 .OOOl 
%RSD 8.195 .0614 140.5 .2349 .lo62 .6281 

.0041 483.1 . o o o o  .0053 6.253 .0172 #I 
#2 .0036 482.7 .0028 .0053 6.262 ,0174 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
Units ppm PPm PPm PPm PPm PPm 
Avge 47.72 - .  0005 .0097 .0448 .0441 95.44 
SDev .02 ,0002 .OOOl .0002 .0003 .01 
%RSD .0464 31.67 1.382 .5243 .7827 .0087 

#I 47.71 - .  0006 .0098 .0446 .0439 95.43 
#2 47.74 - .  0004 .0096 .0450 .0443 95.45 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units ppm PPm PPm PPm PPm PPm 
Avge .2045 .4123 9.604 2.631 .0289 296.4 
SDev .OOlO .0006 .010 .001 .0006 .1 
%RSD .4831 .1411 .lo05 .0357 2.121 .0427 

#I .2052 .4119 9.597 2.631 .0285 296.5 
#2 .2038 .4128 9.611 2.630 .0293 296.3 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

Avge .0250 1.675 .1803 .0755 .0104 .2075 
SDev .0008 .011 .0050 .0032 .0042 .0008 
%RSD 3.090 .6386 2.789 4.286 40.41 .3624 

Units ppm PPm PPm PPm PPm PPm 

1.683 .1768 .0732 .0134 .2070 #I .0255 
#2 .0244 1.668 .1839 .077a .0075 .2080 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 
Units %R PPm PPm PPm PPm PPm 
Avge 96.27 ,0059 - .  0056 1.578 .1104 - .  0017 
SDev .43 .0069 .0027 .021 .0038 .0005 
%RSD .4516 115.3 48.72 1.302 3.477 28.25 

#I 95.96 .0108 - .0075 1.593 .lo77 - .  0014 
#2 96.57 0011 - .  0036 1.564 .1132 - .  0020 
Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 

,0848 9.661 .0088 - .  0105 .0440 Avge .4411 
SDev .OOOl .0031 ,010 .0037 .0422 .0003 
%RSD .0180 3.598 .lo34 41.95 401.1 .8045 

Units ppm PPm PPm PPm PP" PPm 

#I .4411 .0826 9.654 .0114 .0193 .0442 
#2 ,4412 ,0869 9.668 ,0062 - .  0403 .0437 

Bi2230 
PPm 
.0017 
.0017 
98.53 

.0029 

.0005 

K 7664 

221.7 
.1 

.0449 

PPm 

221.8 
221.6 

Na5889 
PPm 
S151.8 

.9 
.5837 

S152.4 
S151.2 

Sb2068 
PPm 
.0087 
.0144 
165.4 

- .  0015 
,0189 

Sn1899 
PPm 
.1149 
.0097 
8.418 

.1081 

.1217 

W 2079 
PPm 
,0110 
.0053 
48.38 

- 

.0148 

.0073 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  
PPm 
, 2 4 2 4  
. o o o o  
. 0 0 2 6  

- 

. 2 4 2 4  

. 2 4 2 4  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
6 9 3 9 5 3  
3 1 3 1 . 0 6 9  
. 4 5 1 1 9 3 2  

6 9 1 7 3 9  
6 9 6 1 6 7  

Zn2062 
PPm 
. 3 3 3 2  
, 0 0 0 9  
. 2 6 4 4  

. 3 3 2 6  
,3338 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

2 . 1 2 5  
2 . 1 1 9  

0 2 / 1 5 / 0 5  0 8 : 3 7 : 1 1  PM 

Z r 3 4 9 6  
PPm 
2 . 1 2 2  

. 0 0 4  
. 1 8 9 3  

3 4 
NOTUSED NOTUSED 

- -  - -  

- -  

page 2 

010188 

5 6 7 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 8 : 4 1 : 5 8  PM Page 1 

Method: DAILY2 Sample N a m e :  srm-BlOW8 t Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  2 0 : 3 7 : 2 3  
Comment : 
Mode: CONC C o r r .  F a c t o r :  1 

010189 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0 0 0 1  2 7 8 . 9  . 0 0 7 8  . 0 1 6 3  . 5 8 9 6  , 0 0 0 6  - .  0066  
SDev . 0 0 0 9  . 3  . 0 0 1 9  . 0 0 1 4  . 0 0 2 3  . o o o o  . 0 0 8 5  
%RSD 1 3 0 0 .  . 0 9 6 3  2 5 . 0 1  8 . 5 5 3  . 3 9 1 5  5 . 9 5 9  1 2 9 . 7  

#I . 0 0 0 5  2 7 8 . 7  , 0 0 6 4  . 0 1 5 3  . 5 8 8 0  . 0 0 0 6  - .  0 0 0 5  
#2 - .  0007  2 7 9 . 0  . 0 0 9 1  . 0 1 7 3  . 5 9 1 2  . 0 0 0 5  - .  0126  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  K - 7664  

Avge  2 4 8 . 1  . 0 0 0 2  . 1 4 1 0  . 9 2 9 5  . 3 0 6 4  2 0 8 . 9  4 . 6 2 6  
SDev . 8  . 0 0 0 3  . 0 0 1 7  . 0 0 1 7  . 0 0 0 7  .1 . 0 0 4  
%RSD . 3 2 7 8  1 2 2 . 0  1 . 1 8 5  . 1 8 2 4  . 2 4 2 4  , 0 2 7 8  . 0 7 7 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I 2 4 7 . 6  . 0 0 0 4  . 1 3 9 9  . 9 2 8 3  . 3 0 5 8  2 0 8 . 9  4 . 6 2 8  
#2 2 4 8 . 7  . o o o o  . 1 4 2 2  . 9 3 0 7  . 3 0 6 9  2 0 9 . 0  4 . 6 2 3  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 1 5 6  . 0 2 5 6  1 5 7 . 0  3 . 7 5 9  . 0 0 0 5  5 0 . 7 3  7 6 . 5 5  
SDev . 0 0 0 5  . o o o o  . 3  . 0 0 5  . 0 0 0 4  . 2 7  . 0 4  
%RSD 3 . 2 6 0  . 1 4 2 5  . 1 6 6 8  , 1 4 3 6  9 6 . 4 4  . 5 3 7 6  . 0 5 0 2  

#I . 0 1 6 0  . 0 2 5 6  1 5 6 . 8  3 . 7 5 5  . 0 0 0 8  5 0 . 9 3  7 6 . 5 7  
, 0 1 5 3  . 0 2 5 5  1 5 7 . 1  3 . 7 6 3  .OOOl 5 0 . 5 4  7 6 . 5 2  #2 

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  . 4 6 1 8  2 . 4 2 3  . 0 2 9 4  - .  0 1 1 1  . 0 0 9 1  . 3 5 8 1  . 0 0 9 0  
SDev . 0 0 0 8  .011 , 0 0 2 7  . 0 0 0 4  . 0 0 2 0  . 0 0 7 1  . 0 0 5 5  
%RSD , 1 6 9 3  . 4 3 4 8  9 . 0 5 5  3 . 7 4 3  2 2 . 1 0  1 . 9 8 2  6 0 . 9 1  

#I . 4 6 1 2  2 . 4 3 0  . 0 3 1 3  - .  0 1 0 9  . 0 1 0 5  . 3 6 3 1  . 0 1 2 8  
#2 . 4 6 2 3  2 . 4 1 6  . 0 2 7 5  - .  0114  . 0 0 7 7  .3531 .0051 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  9 8 . 0 5  . 0 0 7 1  - .  0050  . 1 6 1 4  . 0 0 2 4  - .  0010  . 0 8 6 9  
SDev . 6 0  . 0 0 6 9  . 0 0 1 4  . 0 0 0 3  . 0 0 1 2  . 0 0 1 3  . 0 0 3 4  
%RSD . 6 1 7 0  9 6 . 2 9  2 8 . 3 9  . 2 0 9 4  4 8 . 7 1  1 4 0 . 0  3 . 9 4 8  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 8 . 4 8  . 0 0 2 3  - .  0040  . 1 6 1 1  . 0 0 3 2  - .  0 0 1 9  . 0 8 4 5  
#2 9 7 . 6 2  . 0 1 2 0  - .  0060  . 1 6 1 6  . 0 0 1 6  - .  0 0 0 0  . 0 8 9 3  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge , 5 3 7 9  - .  0 1 8 6  2 1 . 7 9  - .  0007  . 0 1 6 5  . 7 5 7 0  - .  0 0 2 5  

. 0 0 2 3  .01 . 0 0 3 0  . 0 0 3 0  . 0 0 0 8  . 0 0 0 2  SDev . 0 0 0 4  
%RSD . 0 7 3 0  1 2 . 4 4  . 0 5 6 1  4 2 3 . 3  1 8 . 4 5  .lo21 6 . 3 2 4  

#1 . 5 3 7 6  - .  0202  2 1 . 7 9  .0014 . 0 1 8 6  . 7 5 7 5  - .  0026  
#2 . 5 3 8 2  - .  0170  2 1 . 7 8  - .  0028  . 0 1 4 3  . 7 5 6 4  - . 0 0 2 4  



A n a l y s i s  Report 

Elem 
U n i t s  
Avge 
SDev 
%RSD 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

. 0 5 4 7  

. 0 0 0 3  

. 6 3 8 4  

PPm 

. 0 5 4 5  

. 0 5 4 9  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
7 0 6 7 9 9  
4 3 3 8 . 8 0 7  
. 6 1 3 8 6 7 2  

Zn2062 
PPm 
. 2 2 4 0  
.OOlO 
. 4 3 3 8  

. 2 2 3 3  
, 2 2 4 7  

2 
Time 

- -  
10000 
, 0 0 0 0 0 0 0  
. o o o o o o o  

Z r 3 4 9 6  
PPm 
. 1 6 2 6  
, 0 0 0 8  
. 4 8 7 4  

. 1 6 2 0  

. 1 6 3 2  

0 2 / 1 5 / 0 5  08  : 4 1 :  58 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 8 : 4 8 : 3 3  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  257326  t 
Run T i m e :  0 2 / 1 5 / 0 5  2 0 : 4 3 : 5 9  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010191 Operator: 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge .0014 9 9 . 0 0  . 0 2 0 9  . 0 3 0 4  1 .155  . 0 0 3 0  - .  0066  
SDev . 0 0 0 4  .10 . 0 0 1 5  . 0 0 0 4  . 0 0 4  . o o o o  . 0 0 6 3  
%RSD 2 8 . 2 2  . 0 9 9 4  7 . 3 3 8  1 . 1 8 6  . 3 1 3 4  1 . 3 0 6  9 6 . 4 5  

- .  0 0 2 1  #1 . 0 0 1 6  9 9 . 0 7  . 0 2 2 0  . 0 3 0 2  1 .158  . 0 0 3 0  
#2 .0011 9 8 . 9 3  . 0 1 9 9  . 0 3 0 7  1 . 1 5 2  . 0 0 3 1  - .  0 1 1 0  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  

Avge  3 0 . 5 9  , 0 0 1 6  . 0 1 6 4  . 1 2 6 4  , 4 4 4 2  4 1 . 2 4  2 8 . 4 4  
SDev . 1 2  . o o o o  . 0 0 0 2  .OOlO .OOlO . 0 6  . 1 9  

1 . 2 0 0  . 7 8 1 0  . 2 3 4 9  . 1 3 5 0  , 6 5 1 6  %RSD . 3 8 5 5  1 . 5 0 1  

U n i t s  ppm PPm PPm PPm PPm PPm P b  

#1 3 0 . 5 1  , 0 0 1 6  . 0 1 6 5  . 1 2 5 7  . 4 4 5 0  4 1 . 2 0  2 8 . 5 8  
. 0 0 1 6  . 0 1 6 2  . 1 2 7 1  . 4 4 3 5  4 1 . 2 8  2 8 . 3 1  #2 3 0 . 6 7  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 6 0 1  . l o 2 6  2 0 . 7 1  1 . 0 1 8  , 0 0 4 5  2 1 . 6 5  3 2 . 0 0  
SDev , 0 0 0 4  . 0 0 0 3  . 0 5  . 0 0 2  , 0 0 0 6  . 4 6  . 0 5  
%RSD . 7 1 0 8  . 3 1 7 8  . 2 4 4 0  . 1 9 7 0  1 2 . 6 8  2 . 1 0 2  . 1 5 3 3  

#1 . 0 6 0 4  . l o 2 9  2 0 . 6 8  1 . 0 1 6  . 0 0 4 9  2 1 . 9 7  3 2 . 0 3  
#2 . 0 5 9 8  . l o 2 4  2 0 . 7 5  1 . 0 1 9  . 0 0 4 1  2 1 . 3 3  3 1 . 9 6  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  

1 . 2 5 1  . 0 1 4 7  Avge  . 0 7 3 1  3 . 5 7 5  . 0 9 8 2  . 0 7 5 1  , 0 0 6 3  
. 0 0 0 2  . 0 0 2 5  . 0 0 2 9  .010 . 0 0 6 2  SDev . 0 0 1 3  .001 

%RSD 1 . 7 1 8  . 0 3 0 8  . 1 9 2 9  3 . 3 0 5  4 5 . 7 1  . 8 2 6 6  4 2 . 3 8  

PPm PPm PPm PPm PPm U n i t s  ppm PPm 

#I , 0 7 2 2  3 . 5 7 6  . 0 9 8 3  . 0 7 6 8  . 0 0 8 4  1 . 2 4 3  . 0 1 0 3  
#2 . 0 7 3 9  3 . 5 7 4  , 0 9 8 0  . 0 7 3 3  , 0 0 4 3  1 . 2 5 8  . 0 1 9 1  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm - .  0 0 4 1  . 0 3 9 0  . 0 8 2 8  - .  0002  . 0 8 3 2  Avge  1 0 1 . 4  . 0 0 7 4  
SDev . o  . 0 0 9 4  . 0 0 0 8  . 0 0 1 8  . 0 0 1 7  . 0 0 2 6  .0014 

4 . 6 8 0  2 . 0 7 3  1 0 5 1 .  1 . 6 2 3  %RSD . 0 3 8 6  1 2 6 . 9  1 9 . 0 2  

1 0 1 . 4  . 0 1 4 0  - .  0046  . 0 4 0 3  . 0 8 4 0  . 0 0 1 6  . 0 8 2 3  
. 0 8 4 2  

#I 
#2 1 0 1 . 4  . 0 0 0 8  - .  0 0 3 5  , 0 3 7 7  . 0 8 1 6  - .  0 0 2 1  

U 4 0 9 0  V 2924  W 2 0 7 9  

. 0 0 3 0  . 0 9 3 3  . 0 0 2 8  Avge  . 4 8 7 4  . 0 0 9 5  6 . 3 0 4  . 0 0 5 9  
SDev . 0 0 0 9  . 0 0 3 6  . 0 0 4  . 0 0 2 4  , 0 0 9 6  .0011 . 0 0 1 4  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 - 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

%RSD . 1 8 8 4  3 7 . 7 8  . 0 6 8 9  4 1 . 3 7  3 1 7 . 5  1 . 1 5 6  4 9 . 4 3  

#I . 4 8 8 0  . 0 0 7 0  6 . 3 0 1  . 0 0 7 6  . 0 0 9 8  . 0 9 2 6  . 0 0 3 7  
#2 . 4 8 6 7  . 0 1 2 1  6 . 3 0 7  . 0 0 4 2  - .  0 0 3 8  . 0 9 4 1  . 0 0 1 8  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

,0282 
,0001 
,1767 

PPm 

.0282 

.0282 

1 
*Counts 
sc 
361.384 
730990 
270.8219 
.0370487 

731181 
730798 

Zn2062 
PPm 
1.951 

. 0 0 9  
.4392 

1.945 
1.957 

2 
Time 

- -  
1 0 0 0 0  
, 0 0 0 0 0 0 0  
. o o o o o o o  

1 0 0 0 0  
10000 

Zr3496 
PPm 
.2366 
.0003 
.1222 

.2364 
,2368 

3 
NOTUSED 
- -  

02/15/05 08:48:33 PM 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  



Analysis Report 02/15/05 08:56:59 PM Page 1 

Method: DAILY2 Sample Name: zzzzzz 
Run Time: 02/15/05 20:52:25 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 
010193 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0002 - .  0016 - .  0019 .0011 . o o o o  - 0000 - .  0060 
SDev .0004 .0028 .0025 .0007 .OOOl . o o o o  .0040 
%RSD 242.7 172.6 129.0 63.18 612.6 5.406 67.25 

#I - .  0001 - .  0035 - .  0002 .0017 .OOOl - .  0000 - .  0089 
#2 .0004 .0004 - .  0037 .0006 - .  0001 - .  0000 - .  0031 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0020 . o o o o  .0004 .0004 - .  0001 - .  0031 - .  0129 
SDev .0009 .0002 .0002 .OOlO .0006 .0054 ,0222 
%RSD 45.45 542.5 62.15 251.4 441.1 174.6 171.7 

#I .0014 - .  0001 ,0002 .0011 .0003 - .0069 - .  0287 
#2 .0027 .0002 .0006 - .  0003 - .  0005 .0007 .0028 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 

Avge - .  0001 .0002 ,0005 . o o o o  .0011 - .1622 .0141 
SDev .0011 .OOOl .0102 .OOOl ,0001 .1514 .0070 
%RSD 958.8 46.37 2127. 676.4 13.29 93.33 49.31 

Units ppm PPm PPm PPm PPm PPm PPm 

. o o o o  .OOlO - .2693 ,0092 #I - .  0009 .OOOl - .  0067 
#2 .0007 .0002 .0077 - .  0000 ,0012 - .0552 .0190 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm PPm 

.0176 ,0036 
Units ppm P b  
Avge - .  0019 - .  0015 - .  0018 - .  0021 - .  0019 
SDev .0024 .0021 ,0007 .0005 .0032 .OOlO .0021 
%RSD 130.0 135.1 36.53 25.27 166.2 5.606 59.54 

#I - .  0002 - .  0030 - .  0023 - .0017 - .  0042 .0169 .0021 
.0003 .0183 .0051 #2 - .  0036 - .  0001 - .  0013 - .  0025 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 103.2 .0026 ,0005 - .  0021 - .  0020 .0012 .0378 
SDev .2 .0012 ,0069 .0030 .OOOl .0042 .0023 

1423. 143.7 6.767 349.4 6.191 %RSD .1614 47.74 

Units %R PPm PPm PPm PPm PPm PPm 

#I 103.3 .0017 .0054 - .  0042 - .  0019 .0042 .0394 
#2 103.1 .0035 - .0044 . o o o o  - .  0021 - .  0018 .0361 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0000 .0002 .OOOl .0017 .0005 - .0003 - .  0015 
SDev . o o o o  ,0031 .OOOl .0017 .0116 .0007 .0019 
%RSD 139.0 1979. 111.6 104.2 2364. 212.3 129.4 

#1 - .  0000 .0024 ,0002 .0029 - .  0077 .0002 - .  0001 
#2 - .  0000 - .  0021 . o o o o  .0004 .0087 - .  0008 - .  0029 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 
PPm - .  0001 

. o o o o  
14.00 

- .  0001 
- .  0001 
1 
*Counts 
sc 
361.384 
743882 
1236.023 
,1661584 

744756 
743008 

Zn2062 
PPm - .  0001 
,0001 

84.92 

- .  0002 
- .  0000 
2 
Time 

- -  
10000 
. o o o o o o o  
, 0 0 0 0 0 0 0  

10000 
10000 

Zr3496 
PPm 
.OOOl 
.0007 
998.5 

.0006 
- .  0004 

02/15/05 08:56:59 PM Page 2 

010194 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 09:01:50 PM Page 1 

Method: DAILY2 Sample Name: cri 
Run Time: 02/15/05 20:57:11 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .0207 .0880 .0184 
SDev .0014 .0002 .0022 
%RSD 6.701 .2086 11.97 

#I .0197 .0879 .0168 
#2 .0217 .0881 .0199 

Errors LC Pass NOCHECK LC Pass 
High . 0 3 0 0  . 0 3 0 0  
Low .OlOO .OlOO 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge ,0016 ,0100 .0984 
SDev ,0014 .0004 . o o o o  
%RSD 82.92 3.667 .0315 

#I .0007 .0098 .0984 
#2 .0026 .0103 .0984 

Errors NOCHECK LC Pass LC Pass 

Low .0050 .0500 
High .0150 .1500 

Elem La3988 Li6707 Mg2790 

Avge - .  0000 .0702 .0016 
SDev .0009 . 0 0 0 8  .0054 
%RSD 2369. 1.086 341.1 

Units ppm PPm PPm 

#I - .  0007 .0696 - ,0022 
#2 ,0006 .0707 ,0054 

Errors NOCHECK LC Pass NOCHECK 
High .1500 
Low .0500 

Elem Ni2316 P - 1782 2203/1 
Units ppm PPm PPm 
Avge .0810 .lo64 .0108 
SDev .0005 .0061 .OOlO 
%RSD .5720 5.723 8.967 

#1 .0813 .1107 .0101 
#2 .0807 ,1021 .0115 

Errors LC Pass LC Pass NOCHECK 
High ,1200 .1500 
Low .0400 .0500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010195 

B 2496 Ba4934 Be3130 Bi2230 

.lo13 .0208 .0098 - .  0055 

.0018 . o o o o  . o o o o  .0020 
1.811 .0900 .2043 37.06 

PPm PPm PPm PPm 

- .  0070 
.loo0 .0208 .0098 - .  0041 
.lo26 .0208 .0097 

LC Pass LC Pass LC Pass NOCHECK 
.1500 .0300 .0150 
.0500 ,0100 .0050 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm Pi% 
.0209 .0498 .0907 - .  0124 
.0008 .0004 .0237 ,0148 
3.988 .7242 26.07 119.4 

.0215 .0501 .0740 - .  0228 

.0204 .0496 .lo74 - .  0019 
LC Pass LC Pass LC Pass NOCHECK 
.0300 ,0750 .1500 
.OlOO .0250 . 0 5 0 0  

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0304 .0211 - .  0326 .0143 
,0003 .0007 ,1678 .0147 
.8220 3.519 514.8 102.6 

,0306 .0206 - .  1512 .0039 
.0302 .0217 .0860 .0247 

LC Pass LC Pass NOCHECK NOCHECK 
.0450 .0300 
.0150 .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

- .  0005 .0012 .1231 .0046 
.0005 .0022 .0013 .0027 
10.08 468.2 107.8 2.182 

PPm PPm PPm PPm 

,0043 - .  0020 ,0003 .1250 
.0049 .0011 .0021 .1212 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
.0600 

Si2881 Pb220 Se196 Sn1899 



02/15/05 09:01:50 PM. page 2 Analysis R e p o r t  

010196 
Units %R 
A v g e  103.0 
S D e v  2.0 
%RSD 1.969 

PPm 
.0130 
.0041 
31.96 

PPm 
,0088 
.0006 
6.342 

PPm PPm PPm PPm 
,1138 .0067 .0102 .1363 
.0026 .0006 .OOlO .0055 
2.262 9.445 9.932 4.021 

#I 101.6 
#2 104.5 

.1120 .0063 .0095 .1402 
,1157 .0071 .0109 .1324 

,0100 
.0159 

.0091 

.0084 

NOCHECK NOCHECK L C  Pass L C  Pass L C  Pass L C  Pass 
.1500 .0090 .0150 .1500 
.0500 .0030 .0050 . 0 5 0 0  

E r r o r s  NOCHECK 
H i g h  
Low 

Ti3349 
PPm 
.0201 
,0003 
1.358 

W 2079 TI1908 U - 4090 V 2924 
PPm PPm PPm Pi% 
.0222 ,1727 .1000 - .  0017 
.0024 .0277 ,0005 .0026 
10.56 16.04 ,5331 147.2 

E l e m  Sr4215 
Units ppm 
A v g e  .0208 
S D e v  .OOOl 
%RSD .7364 

Th2837 
PPm 
.0050 
.0012 
24.41 

#I .0207 
#2 .0209 

.0058 

.0041 
,0203 
.0199 

.0206 ,1531 .1004 - .  0035 

.0239 .1923 .0997 ,0001 

L C  Pass NOCHECK L C  Pass NOCHECK 
.0300 .1500 
.OlOO .0500 

E r r o r s  L C  Pass 
H i g h  . 0 3 0 0  
Low .OlOO 

NOCHECK L C  Pass 
.0300 
.OlOO 

E l e m  Y 3710 
Units p j j m  
A v g e  - .  0 0 0 0  
S D e v  .0002 
%RSD 1046. 

Zn2062 
PPm 
.0397 
.OOOl 
.2626 

Zr3496 
PPm 
.0967 
, 0 0 0 1  
.0615 

#I .OOOl 
#2 - .  0001 

.0397 

.0396 
,0967 
,0968 

E r r o r s  NOCHECK 
H i g h  
Low 

L C  Pass 
.0600 
.0200 

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

1 2 
*Counts Time 

0 2 / 1 5 / 0 5  0 9 : 0 1 : 5 0  PM 

- -  - -  sc 
3 6 1 . 3 8 4  - -  
742850  1 0 0 0 0  - -  
1 4 6 2 2 . 9 7  . O O O O O O O  - -  
1 . 9 6 8 4 9 5  . O O O O O O O  - -  

- -  

3 4 5 6 010197 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

732510  1 0 0 0 0  
753190  1 0 0 0 0  



Analysis Report 02/15/05 09:06:42 PM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 02/15/05 21:02:03 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010198 

B 2496 

- .  0211 
.0025 

11.75 

PPm 
Ba4934 
PPm 
,0011 
.OOOl 
7.526 

Be3130 
PPm - .  0000 

. o o o o  
4.609 

Bi2230 
PPm - .  0045 
.0090 

197.1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0001 493.4 - .  0008 
SDev .0002 1.0 .0035 
%RSD 296.0 .2053 418.8 

- .  0 0 0 0  
- .  0000  

,0018 
- .  0109 

#I .OOOl 494.1 .0016 
#2 - .  0002 492.7 - .  0033 

- .  0229 
- .  0194 

.OOlO 

.0011 

NOCHECK NOCHECK NOCHECK Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

NOCHECK 

Cr2677 
PPm - .  0003 
.OOOl 

24.85 

Cu3247 
PPm 
.0013 
.0004 
30.39 

Fe2714 
PPm 
187.4 

.2 
.1319 

K 7664 
PPm - .  0163 
,0045 

27.68 

Elem Ca3179 Cd2265 Co2286 

Avge 450.5 - .  0004 ,0003 
SDev .1 .OOOl .0007 
%RSD .0196 18.13 219.8 

Units ppm PPm PPm 

.OOlO 
,0016 

187.6 
187.2 

- .  0131 
- .  0195 #1 450.6 - .  0003 .0008 

#2 450.5 - .  0004 - .0002 
- .  0004 
- .  0003 

NOCHECK LC Pass 
240.0 
160.0 

NOCHECK Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

NOCHECK 

Mo2020 
PPm - .  0003 
.0007 

247.2 

Na3302 
PPm 
.3015 
.0251 
8.326 

Na5889 
PPm - .  0253 
.0003 

1.170 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0026 .0004 524.6 
SDev . 0 0 0 5  . o o o o  .8 
%RSD 17.29 6.741 .1500 

Mn2576 
PPm - .  0011 
.OOOl 

12.87 

.3193 
,2838 

- .  0255 
- .  0251 #I - .  0029 .0004 525.1 

#2 - .  0023 .0004 524.0 
- .  0010 
- .  0012 

,0002 
- .  0008 

NOCHECK NOCHECK Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

NOCHECK NOCHECK 

2203/2 Pd3404 S-1820 Sb2068 Elem Ni2316 P 1782 2203/1 

Avge .0011 - .  0214 .0423 
SDev .0005 .0189 .0011 
%RSD 45.52 88.30 2.670 

Units ppm PPm PPm PPm PPm - .  0306 .0025 
PPm 
.0129 

PPm 
.0113 

,0067 . o o o o  .0070 ,0143 
21.93 .7692 54.15 126.8 

- .0258 .0025 .0079 .0214 
- .  0353 .0025 .0178 .0012 

.0008 - .  0347 .0431 #I 
#2 .0015 - .  0080 .0415 

NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 



02/15/05 09:06:42 PM Page 2 

010199 
PPm PPm PPm PPm 
.0241 - .  0063 - .0018 .0534 
.0003 .0048 .0035 .0007 

77.28 190.7 1.389 1.412 

Analysis Report 

Units %R 
Avge 92.54 
SDev .15 
%RSD .1610 

PPm 
.0050 
.0003 
6.331 

PPm - .  0053 
,0053 

101.7 

#1 92.65 
#2 92.43 

.0048 

.0053 
- .  0015 
- .  0090 

,0239 - .  0028 .0006 .0529 
.0244 - .  0097 - .  0043 .0540 

Errors NOCHECK 
High 
L o w  

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge .0130 
SDev . o o o o  
%RSD .1305 

Th2837 
PPm 
.0244 
,0032 
13.23 

Ti3349 
PPm - .  0015 
.0002 

10.37 

T11908 U 4090 V 2924 W - 2079 
PPm PPm PPm PPm - .  0047 - .  0016 .0007 - .  0063 
.0074 .0028 .0006 ,0001 

159.5 181.5 92.42 1.051 

#1 .0130 
# 2  .0130 

.0221 

.0267 
- .  0016 
- .  0014 

- .  0099 - .  0036 .0002 - .  0064 
,0006 .0004 .0011 - .  0063 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710 
Units pPm 
Avge - .  0005 
SDev .OOOl 
%RSD 29.38 

Zn2062 
PPm 
.0199 
.0004 
1.806 

Zr3496 
PPm - .  0003 
.0006 

159.7 

#I - .  0006 
#2 - .  0004 

.0196 

.0202 
- .  0007 
. o o o o  

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

Report 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
667088 
1 1 0 2 . 3 8 0  
.1652526  

667867  
666308 

2 
Time 
- -  

10000 
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
10000 

3 4 

0 2 / 1 5 / 0 5  0 9 : 0 6 : 4 2  PM page 3 

5 6 
01p200 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED - -  - -  - -  - -  - -  



Analysis Report 02/15/05 09:11:31 PM Page 1 

Method: DAILY2 Sample Name: icsab 
Run Time: 02/15/05 21:06:55 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1.086 498.8 1.043 
SDev .002 .7 ,005 
%RSD .1993 .1371 ,4878 

Units ppm PPm PPm 

1.087 499.3 1.039 
1.047 

#I 
#2 1.084 498.3 

Errors LC Pass LC Pass LC Pass 

Low .8000 400.0 ,8000 
High 1.200 600.0 1.200 

Elem Ca3179 Cd2265 Co2286 

Avge 454.3 .9360 .4761 
SDev .2 .0016 .0004 
%RSD .0527 .1736 .0836 

Units ppm PPm PPm 

454.5 .9349 .4758 
.4763 

#I 
#2 454.2 ,9372 

Errors LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 .8000 .4000 

Elem La3988 Li6707 Mg2790 

Avge - .  0021 1.177 531.1 

%RSD 17.40 ,1668 .0492 

Units ppm PPm PPm 

SDev .0004 .002 .3 

#1 - .  0018 1.179 530.9 
#2 - .0023 1.176 531.2 

Errors NOCHECK LC Pass LC Pass 
High 1.200 600.0 
Low .8000 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .9495 1.001 1.031 

%RSD .3359 .1289 .1298 

Units ppm PP" PPm 

SDev .0032 .001 .001 

.9473 1.002 1.031 
1.030 

#I 
#2 .9518 1.000 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

Elem Sc3613 1960/1 1960/2 

Operator : 

010201 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm 

1.029 ,5359 .4806 - ,0027 
Pi% 
.004 .0011 .0002 .0054 
.3957 .2058 .0324 202.9 

1.026 .5367 .4805 .0012 
1.032 .5351 .4807 - .  0065 

LC Pass LC Pass LC Pass NOCHECK 
1.200 .6000 .6000 
.8000 .4000 ,4000 

Cu3247 Fe2714 K 7664 Cr2677 

.4831 .5535 189.4 

.0009 .0018 

.1863 .3283 

PPm PPm PPm Pi% 
- .  0145 

.1 .0202 
.0330 138.8 

189.5 - .  0288 
.4837 ,5548 189.4 - .  0003 
.4825 .5522 

LC Pass LC Pass LC Pass NOCHECK 
.6000 .6000 240.0 
. 4 0 0 0  .4000 160.0 

Mo2020 Na3302 Na5889 Mn2576 
PPm 
.4869 1.032 .2691 
,0006 .003 .1180 .0044 
.1131 ,3205 

PPm PPm PPm 
- .  0218 

43.85 20.26 

.4865 1.030 .1856 - .  0249 

.4873 1.034 .3525 - .  0186 

LC Pass LC Pass NOCHECK NOCHECK 
.6000 1.200 
.4000 .8000 

2203/2 Pd3404 S 1820 Sb2068 
PPm 
1.061 .0045 .0250 .9456 

,9637 7.440 51.77 .1340 

PPm PPm PPm 
.0091 .0003 .0129 .001 

.9392 .0043 ,0342 1.060 
,9521 .0048 ,0159 1.062 

NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  0 9 : 1 1 : 3 1  PM Page 2 

010202 
U n i t s  
Avge  
SDev 
%RSD 

%R 
9 2 . 2 8  

. 2 2  
. 2 3 5 8  

PPm PPm PPm PPm 
1 . 0 7 6  . 9 7 3 9  1 . 0 3 6  1 . 0 6 4  

. 0 0 7  . 0 0 5 6  .001 . o o o  
. 6 2 7 2  . 5 7 8 0  , 1 3 5 7  , 0 1 5 4  

PPm 
1 . 0 3 0  

. 0 0 7  
, 7 1 3 1  

PPm 
1 . 0 5 0  
.010 

. 9 9 7 2  

1 . 0 8 1  . 9 7 0 0  1 . 0 3 5  1 . 0 6 4  
1 . 0 7 1  . 9 7 7 9  1 . 0 3 7  1 . 0 6 5  

#1 
#2 

9 2 . 1 2  
9 2 . 4 3  

1 . 0 5 7  
1 . 0 4 2  

1 . 0 2 4  
1 . 0 3 5  

NOCHECK LC P a s s  LC P a s s  LC P a s s  
1 . 2 0 0  1 . 2 0 0  1 . 2 0 0  
. 8 0 0 0  . 8 0 0 0  . 8 0 0 0  

NOCHECK NOCHECK NOCHECK E r r o r s  
H i g h  
Low 

T11908 U 4 0 9 0  V 2924 W - 2 0 7 9  
PPm PPm PPm PPm 
. 9 8 8 5  . 9 8 9 2  . 4 9 6 8  - .  0 0 2 5  
. 0 0 2 0  , 0 0 1 5  , 0 0 0 7  . o o o o  
. 2 0 1 5  . 1 5 1 2  . 1 4 9 7  1 . 1 7 3  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Th2837 
PPm 
. 0 2 2 9  
. 0 1 1 7  
5 1 . 1 1  

T i 3 3 4 9  
PPm 
, 9 8 6 9  
. 0 0 0 8  
. 0 8 4 0  

S r 4 2 1 5  
PPm 
1 . 0 6 8  

. 0 0 2  
. 1 8 0 4  

. 9 8 7 1  . 9 8 8 1  . 4 9 6 2  - .  0 0 2 5  

. 9 8 9 9  . 9 9 0 2  . 4 9 7 3  - . 0 0 2 4  
, 0 1 4 6  
. 0 3 1 2  

. 9 8 6 3  

. 9 8 7 5  
1 . 0 6 9  
1 . 0 6 6  

LC P a s s  NOCHECK LC P a s s  NOCHECK 
1 . 2 0 0  . 6 0 0 0  
. 8 0 0 0  . 4 0 0 0  

NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

E r r o r s  
H i g h  
Low 

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Zn2062 
PPm 
. 9 7 4 1  
, 0 0 0 7  
. 0 7 5 0  

Z r 3 4 9 6  
PPm 
. 9 7 8 8  
. 0 0 2 2  
. 2 2 3 3  

Y 3 7 1 0  
PP" - .  0006 

, 0 0 0 1  
1 9 . 3 4  

#1 
#2 

. 9 7 3 6  

. 9 7 4 6  
. 9 8 0 3  
. 9 7 7 2  

NOCHECK 

- .  0006 
- .  0 0 0 5  

NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

E r r o r s  
H i g h  
Low 



Analysis Report 0 2 / 1 5 / 0 5  09:11:31 PM Page 3 

IntStd 1 2 3 4 5 6 010203 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 665188 10000 

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

- -  - -  - -  - -  SDev 1568.363 . O O O O O O O  - -  
%RSD .2357774 . o o o o o o o  - -  - -  - -  - -  - -  

#I 664079 1 0 0 0 0  
#2 666297 1 0 0 0 0  



Analysis Report 02/15/05 09:19:58 PM Page 1 

Method: DAILY2 Sample Name: ccv6 
Run Time: 02/15/05 21:15:24 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1.002 9.729 5.126 
SDev .002 .024 ,005 
%RSD .1562 .2437 .lo38 

Units ppm PPm PPm 

#1 1.001 9.746 5.129 
#2 1.003 9.712 5.122 

E r r o r s  LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 19.98 .9911 5.006 
SDev .04 .0022 . o o o  
%RSD .1831 .2255 .0096 

Units ppm PPm PPm 

#I 19.95 ,9927 5.006 
#2 20.00 ,9895 5.005 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 

Avge 4.982 4.717 19.86 
SDev .008 .003 .01 
%RSD .1622 .0563 .0733 

Units ppm PPm PPm 

#1 4.977 4.719 19.85 
#2 4.988 4.715 19.87 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P 1782 2203/1 

Avge 5.040 5.009 4.960 
SDev .009 .023 .034 
%RSD .1865 .4628 .6786 

Units ppm P b  PPm 

#I 5.034 4.993 4.936 
#2 5.047 5.026 4.984 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010204 

B 2496 Ba4934 Be3130 Bi2230 

4.858 10.24 .9834 5.062 
.013 .01 .OOOl .009 
.2580 .lo26 .0080 .1873 

PPm PPm PPm PPm 

4.849 10.24 .9834 5.068 
4.867 10.25 .9835 5.055 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9,000 . g o o 0  4.500 

Fe2714 K-7664 Cr2677 Cu3247 
PPm PPm PPm PPm 

2.063 10.04 18.15 2.002 
. o o o  .004 .01 .oo 
.0129 .1820 .lo56 .0085 

2.002 2.066 10.03 18.15 
2.002 2.061 10.04 18.14 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
1.011 5.048 28.07 H40.29 
,000 .008 .10 .04 

. 0 2 0 0  .1616 .3516 .0917 

1.011 5.042 28.00 H40.31 
1.011 5.054 28.14 H40.26 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

2203/2 Pd3404 S 1820 Sb2068 

4.958 .9999 1.003 .9987 
.018 .0039 . o o o  .0009 
.3623 ,3941 .0416 .0943 

PPm PPm Pi% PPm 

4.946 .9971 1.003 .9980 
4.971 1.003 1.002 ,9993 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Si2881 Pb220 Se196 Sn1899 
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010205 
U n i t s  
Avge  
SDev 
%RSD 

%R 
1 0 0 . 3  

. 8  
. 7 6 5 7  

PPm 
5 . 2 2 4  

. 0 4 0  
. 7 6 4 3  

PPm 
5 . 2 4 1  

. 0 3 2  
. 6 0 6 8  

PPm 
5 . 1 6 4  

. 0 0 4  
. 0 7 1 8  

PPm 
4 . 9 5 9  

. 0 2 3  
. 4 6 7 9  

PPm 
5 . 2 3 5  

. 0 3 5  
. 6 5 9 1  

PPm 
5 . 0 6 4  

, 0 0 2  
. 0 3 6 8  

#1 
#2 

1 0 0 . 9  
9 9 . 7 8  

5 . 1 9 6  
5 . 2 5 2  

5 . 2 1 8  
5 . 2 6 3  

5 . 1 6 7  
5 . 1 6 2  

4 . 9 4 2  
4 . 9 7 5  

5 . 2 1 1  
5 . 2 6 0  

5 . 0 6 5  
5 . 0 6 2  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

S r 4 2 1 5  
PPm 
5 . 0 8 6  

. 0 0 6  
, 1 1 2 2  

Th2837  
PPm 
. 9 7 4 7  
. 0 0 0 3  
. 0 3 3 4  

T i 3 3 4 9  
PPm 
4 . 9 6 4  

. 0 0 5  
. l o 7 5  

T I 1 9 0 8  
PPm 
5 . 2 0 3  

. 0 0 2  
. 0 3 2 6  

U 4 0 9 0  

, 9 9 8 7  
, 0 0 0 6  
. 0 5 6 1  

P b  
V 2924  

4 . 9 8 9  
. 0 0 4  

, 0 8 4 9  

PPm 
W - 2 0 7 9  
PPm 
1 . 0 7 2  

, 0 0 4  
. 4 0 1 0  

5 . 0 9 0  
5 . 0 8 2  

. 9 7 4 5  
, 9 7 4 9  

4 . 9 6 0  
4 . 9 6 8  

5 . 2 0 2  
5 . 2 0 5  

, 9 9 8 3  
. 9 9 9 1  

4 . 9 8 6  
4 . 9 9 2  

1 . 0 6 9  
1 . 0 7 5  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
.g000 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Y 3710 

4 . 8 3 9  
. 0 0 2  

. 0 3 2 5  

PPm 
Zn2062 
PPm 
1 . 0 1 7  
.001 

. 1 3 4 0  

Z r 3 4 9 6  
PPm 
4 . 8 8 1  

. 0 0 5  
. 0 9 6 2  

#1 
#2 

4 . 8 4 0  
4 . 8 3 8  

1 . 0 1 6  
1 . 0 1 8  

4 . 8 7 8  
4 . 8 8 4  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1,100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
High 
Low 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  - -  
- -  

Avge 723114 10000 - -  
SDev 5520.383 . O O O O O O O  - -  
%RSD ,7634175 . O O O O O O O  - -  

- -  727018 1 0 0 0 0  #I 
#2 719211 1 0 0 0 0  - -  

02/15/05 09:19:58 PM Page 3 

010206 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 09:28:24 PM Page 1 

Method: DAILY2 Sample Name: ccb6 
Run Time: 02/15/05 21:23:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .0002 - .  0003 - .  0003 
SDev .OOOl .0023 .0021 
%RSD 28.68 650.3 681.3 

#1 ,0002 .0013 - .  0018 
#2 . 0 0 0 2  - .  0020 ,0012 

Errors LC Pass LC Pass LC Pass 
High ,0050 ,0500 .0050 
Low - .  0050 - .  0500 - .0050 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0027 - .  0000 ,0002 
SDev .0009 . o o o o  .OOOl 
%RSD 34.79 32.33 78.86 

#I . 0 0 2 0  - .  0000 .OOOl 
#2 .0033 - .  0000 .0003 

Errors LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 
Low - .  0500 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 

Avge . o o o o  .0002 .0045 
SDev . 0 0 0 5  . o o o o  ,0003 
%RSD 1649. 17.62 6.103 

Units ppm PPm PPm 

#I - .  0003 .0002 .0043 
#2 .0004 . 0 0 0 2  .0046 

Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 
Low - .  0050 - ,0050 - .  0500 
Elem Ni2316 P 1782 2203/1 

Avge - .0025 .0029 .0018 
SDev .0009 . 0006  .0012 
%RSD 36.50 19.28 64.07 

Units ppm Pi% PPm 

#1 - .  0031 .0033 .0026 
#2 - .  0018 ,0025 .OOlO 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High ,0050 .OlOO 

Elem Sc3613 1960/1 1960/2 

Operator: 

010207 

B-2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
,0082 . o o o o  - .  0000 - .  0079 
.0025 . o o o o  . o o o o  .0027 
30.86 103.2 6.364 34.41 

- .  0060 .OlOO . o o o o  - .  0000 
.0064 . o o o o  - .  0001 - .  0099 
LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 .0050 ,0100 
- .  0500 - .  0050 - .  0050 - .  0100 
Cr2677 Cu3247 Fe2714 K 7664 

- .  0006 - .  0001 .0084 .0019 
.0006 .OOOl .0043 ,0138 

100.0 209.3 51.02 722.5 

PPm PPm PPm Pi% 

- .  0002  . o o o o  , 0 0 5 3  - .  0 0 7 8  
- .  0011 - .  0001 .0114 .0116 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 ,1000 
- .  0050 - .  0050 - .  1000 - .  0250 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0000 .0007 .0222 .0150 

. o o o o  ,0013 .0822 .0013 
71.88 178.4 370.7 8.545 

- .  0001 .0016 - .  0359 ,0141 
- .  0000 - .  0002 H. 0803 . 0 1 5 9  

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0500 .0500 

- .  0500 - .  0500 - .  0050 - .  0050 
2203/2 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm - .  0004 .0012 .0020 - .  0007 

.0042 .0006 .0013 .0058 
142.6 107.2 291.6 575.2 

- .  0008 . 0 0 0 3  - .  0021 .0022 
. o o o o  .0022 .0061 - .  0037 

NOCHECK LC Pass LC Pass LC Pass 
.0050 .OlOO .OlOO 
- .0050 - .  0100 - .  0100 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  Repor t  0 2 / 1 5 / 0 5  0 9 : 2 8 : 2 4  PM Page 2 

010208 
U n i t s  
Avge  
SDev 
%RSD 

%R 
1 0 2 . 6  

. 9 5 0 1  
1.0 

PPm PPrn - .  0 0 2 1  H .  0 3 4 1  
PPrn - .  0 0 0 9  

. 0 0 4 3  
4 8 3 . 7  

PPm - .  0 0 2 8  
. 0 0 3 4  

1 2 1 . 6  

PPrn 
. 0 0 0 7  
. 0 0 0 3  
3 9 . 8 2  

PPrn 
. 0 0 0 4  
. o o o o  
3 . 8 7 5  

. 0 0 0 8  , 0 0 0 3  
3 8 . 0 5  . 9 6 5 7  

#1 
#2 

- .  0 0 3 9  
, 0 0 2 2  

- .  0004 
- .  0 0 5 1  

. 0 0 0 9  

. 0 0 0 5  
. 0 0 0 4  
. 0 0 0 4  

- .  0 0 1 6  H .  0 3 4 3  
- .  0 0 2 7  H .  0 3 3 8  

1 0 3 . 3  
1 0 1 . 9  

LC Pass LC High 
. 0 0 5 0  . 0 0 5 0  
- .  0050 - .  0050 

NOCHECK NOCHECK NOCHECK LC Pass 
.OlOO 
- .  0100 

LC Pass 
. 0 0 3 0  
- .  0 0 3 0  

E r r o r s  
High 
Low 

Th2837 
PPrn 
. 0 0 2 0  
. 0 0 0 5  
2 5 . 5 1  

T i 3 3 4 9  
PPrn 
. o o o o  
.OOOl 
2 9 7 . 7  

T11908 
PPrn 
. 0 0 1 5  
. 0 0 0 4  
2 6 . 6 2  

U 4 0 9 0  
PPm - .  0 0 2 6  

- 

. 0 0 4 1  
1 5 4 . 5  

V 2 9 2 4  W 2 0 7 9  

. 0 0 0 3  - .  0 0 2 9  

. 0 0 0 3  . 0 0 0 2  
9 1 . 4 4  6 . 2 2 8  

P% PPrn 
Elern 
U n i t s  
Avge  
SDev 
%RSD 

S r 4 2 1 5  
PPrn 
. o o o o  
. o o o o  
1 4 0 . 8  

.OOOl 
- .  0 0 0 0  

. 0 0 1 2  

. 0 0 1 7  
. 0 0 0 2  
- .  0 0 5 5  

. 0 0 0 5  - .  0 0 2 8  
, 0 0 0 1  - .  0030 

#1 
#2 

. o o o o  

. o o o o  
. 0 0 2 4  
. 0 0 1 7  

LC Pass 
. 0 0 5 0  
- . 0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. l o o 0  
- .  1000 

LC Pass LC Pass 
. 0 0 5 0  .OlOO 
- .  0050 - .  0 1 0 0  

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
.OlOO 
- .  0100 

Z r 3 4 9 6  
PPm 
, 0 0 0 2  
. 0 0 0 5  
2 5 8 . 5  

E l e m  
U n i t s  
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. o o o o  

. 1 7 0 2  

PPrn 
Zn2062 
PPrn 
.OOOl 
.OOOl 
7 0 . 1 7  

.OOOl 

. o o o o  
. 0 0 0 6  
- .  0002 

- .  0001 
- .  0001 

LC Pass 
. 0 0 5 0  
- .  0050 

E r r o r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  



Analysis Report 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  
Avge 739702 10000 
SDev 7026.520 . O O O O O O O  
%RSD .9499129 . O O O O O O O  

- -  

#1 744670 1 0 0 0 0  
#2 734733 1 0 0 0 0  

3 4 

02/15/05 09:28:24 PM Page 3 

5 6 O l y 0 9  
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 09:33:10 PM Page 1 

Method: DAILY2 Sample Name: pbw-BlOW459203df100 Operator: 
Run Time: 02/15/05 21:28:36 010210 ._ 

Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0009 .OOlO - .  0007 37.20 ,0002 - .  0000 - .  0096 
SDev .0004 .0021 .0015 .22 . o o o o  . o o o o  ,0037 
%RSD 43.63 212.7 215.7 .5868 14.80 83.16 38.82 

#I .0006 - .  0005 - .  0018 37.05 .0002 - .  0001 - .  0070 
#2 .0011 .0024 .0004 37.36 .0003 - .  0000 - .  0122 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0012 .OOOl - .  0001 - .  0001 - .  0000 - .  0012 - .0052 
SDev .0005 ,0001 ,0004 .0003 .0004 .0209 .0137 
%RSD 44.14 96.26 554.9 230.5 3866. 1711. 266.3 

#I .0008 . o o o o  .0002 .OOOl - .  0003 - .  0160 - .  0149 
#2 .0015 .0002 - .  0004 - .  0004 .0002 .0136 .0046 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge .0002 14.32 ,0013 .0002 .0011 - .  0306 .0103 
SDev ,0009 .01 .0003 .OOOl .0003 .1624 .0011 
%RSD 586.1 .0429 26.65 26.92 26.64 530.8 10.80 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .0005 14.32 .0015 .OOOl .0009 - .  1455 .0095 
.0002 .0013 .0842 .0111 #2 .0008 14.33 .OOlO 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm - .  0005 .0094 .OOlO 

,0003 .0004 .0009 ,0022 .0051 .OOOl SDev .0016 
%RSD 189.9 34.62 105.0 35.96 464.3 54.14 7.243 

Avge .0009 - .  0008 .0004 - .  0026 

#1 . 0 0 2 0  - .  0006 ,0007 - .0033 - .  0020 .0130 .OOlO 
#2 - .  0003 - .  0010 .OOOl - .  0020 .0011 .0058 .0009 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
Units %R PPm PPm PPm PPm PPm PPm 

.0046 - .  0017 - .0016 .0025 .0321 
SDev .8 .0021 .0045 . o o o o  .0005 ,0037 .0017 
%RSD .7773 121.4 96.71 2.603 30.59 145.7 5.298 

Avge 103.1 - .  0017 

#1 103.6 - .  0032 .0015 - .  0018 - .  0019 - .  0001 ,0333 
#2 102.5 - .  0002 .0078 - ,0017 - .  0013 .0051 .0309 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm P b  Pi% P b  
Avge . o o o o  .0015 .0002 .OOOl .0073 .0008 - .  0011 
SDev . o o o o  .0002 . o o o o  .0006 ,0125 .OOOl .0003 
%RSD 112.9 13.08 4.068 1105. 172.2 13.42 27.44 

#1 . o o o o  .0014 .0002 - .  0004 - .  0016 . 0 0 0 9  - .  0013 
#2 . o o o o  .0016 .0002 .0005 .0161 .0007 - .  0009 



Analysis 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Report 

Y 3 7 1 0  

- .  0 0 0 0  
.OOOl 

3 0 0 . 6  

PPm 

- .  0001 
. o o o o  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
743000 
5 8 4 8 . 4 8 0  
. 7 8 7 1 4 4 5  

7 4 7 1 3 5  
738864 

Zn2062 
PPm - .  0003 

. 0 0 0 2  
8 9 . 4 8  

- .  0 0 0 4  
- .  0 0 0 1  

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Z r 3 4 9 6  
PPm 
. 0 0 0 4  
. 0 0 0 2  
4 0 . 7 8  

. 0003  

. 0 0 0 6  

0 2 / 1 5 / 0 5  0 9 : 3 3 : 1 0  P M  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 0 2 / 1 5 / 0 5  0 9 : 3 7 : 5 6  PM Page 1 

Method: DAILY2 Sample N a m e :  s r m - B l O W 5  dflOO Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  2 1 : 3 3 : 2 2  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

010212 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
Un i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0004 . 7 1 9 8  , 0 0 1 3  3 7 . 0 9  . 0 0 9 7  - .  0 0 0 0  - .  0110 

.OOOl . 0 0 2 6  .OOOl .13  .OOOl . o o o o  . 0 0 0 2  SDev 
%RSD 2 4 . 7 1  . 3 5 7 1  3 . 6 6 8  . 3 5 9 1  . 6 1 5 7  4 0 . 9 5  2 . 0 4 9  

#I - .  0003  . 7 1 7 9  . 0 0 1 4  3 6 . 9 9  . 0 0 9 6  - .  0 0 0 0  - .  0108  
- .  0004 . 7 2 1 6  , 0 0 1 3  3 7 . 1 8  . 0 0 9 7  - .  0 0 0 0  - .0112 # 2  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  

Avge  . 0 6 8 3  - .  0 0 0 0  , 0 0 0 4  - .  0008  - .  0 0 0 3  . 1 2 5 7  , 2 3 0 2  
SDev . 0 0 0 5  , 0 0 0 3  . 0 0 0 4  . o o o o  . 0 0 0 4  ,0111 . 0 0 8 0  
%RSD . 6 6 7 1  2 7 6 0 0 .  1 1 2 . 0  2 . 6 2 1  1 3 5 . 3  8 . 8 1 5  3 . 4 7 0  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 6 7 9  , 0 0 0 2  .OOOl - .  0008  - .  0 0 0 6  . 1 1 7 9  . 2 2 4 6  
#2 . 0 6 8 6  - .  0002  . 0 0 0 7  - .  0008  - .  0 0 0 0  . 1 3 3 6  , 2 3 5 9  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Un i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0 0 0 0  1 4 . 3 7  . 0 1 9 7  . 0 0 3 9  - .  0 0 0 3  , 1 1 6 7  , 4 6 9 6  
SDev , 0 0 0 2  .01 . 0 0 3 8  .OOOl . 0 0 0 4  . 0 8 1 5  . 0 0 2 0  
%RSD 8 0 5 . 3  . 0 6 1 5  1 9 . 1 1  1 . 2 9 4  1 4 1 . 6  6 9 . 8 4  . 4 2 5 1  

#1 - .  0002 1 4 . 3 7  . 0 1 7 0  . 0 0 3 9  - .  0 0 0 5  . 0 5 9 1  . 4 6 8 2  
#2 .OOOl 1 4 . 3 8  . 0 2 2 3  . 0 0 3 9  . o o o o  . 1 7 4 3  . 4 7 1 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  
PPm PPm PPm PPm PPm - .  0 0 3 3  . 0 0 2 0  .0011 

U n i t s  ppm PPm 
Avge - .  0005  , 0 0 5 9  . 0 0 2 2  - .  0029  
SDev .OOOl . 0 0 4 3  . 0 0 2 2  . 0 0 1 4  .0015 . 0 0 3 6  . 0 0 2 0  
%RSD 1 4 . 1 8  7 1 . 7 8  9 7 . 4 8  4 7 . 5 2  4 6 . 5 5  1 8 2 . 9  1 8 7 . 5  

#I - .  0005  . 0 0 9 0  . 0 0 0 7  - .  0039  - .  0044  - .  0006  . 0 0 2 5  
#2 - .  0004 . 0 0 2 9  . 0 0 3 7  - .  0 0 1 9  - .  0022  . 0 0 4 6  - .  0004 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge 1 0 2 . 9  . 0 0 2 6  - .  0 0 3 1  3 . 4 9 5  - .  0012  - .  0012 . 0 2 9 9  
. 0 0 3 1  . 0 0 4  . 0 0 1 6  . 0 0 3 9  . 0 0 0 2  SDev 1 . 3  . 0 0 5 5  

%RSD 1 . 2 2 7  2 1 1 . 5  1 0 1 . 8  . l o 7 1  1 3 6 . 2  3 3 4 . 2  . 7 3 8 5  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 1 0 3 . 8  . 0 0 6 5  - .  0 0 0 9  3 . 4 9 3  - . 0 0 2 4  . 0 0 1 6  . 0 3 0 0  
#2 1 0 2 . 0  - .  0 0 1 3  - .  0 0 5 3  3 . 4 9 8  - .  0 0 0 0  - .  0039  . 0 2 9 7  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

- .  0 0 0 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 7  .0011 . 0 1 3 9  - .  0012 - . 0 1 5 1  - .  0 0 0 5  
SDev . o o o o  . 0 0 3 4  .OOOl . 0 0 3 2  . 0 0 6 8  . 0 0 0 4  .OOlO 
%RSD . 4 6 3 9  3 0 9 . 1  . 4 8 7 2  2 5 9 . 0  4 5 . 4 1  8 0 . 5 0  3 0 2 5 .  

#I . 0 0 0 7  - .  0 0 1 3  . 0 1 3 9  - .  0 0 3 5  - . 0 1 0 2  - .  0002 - .  0007  
#2 . 0 0 0 7  . 0 0 3 5  , 0 1 3 9  .OOlO - , 0 1 9 9  - .  0008  . 0 0 0 7  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.0003 

.OOOl 
29.44 

PPm 

.0002 
,0003 

1 
*Counts 
sc 
361.384 
741920 
9117.435 
1.228897 

748367 
735473 

Zn2062 
PPm - .  0001 
.0003 

339.0 

- .  0003 
,0001 

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

02/15/05 09:37:56 PM 

Zr3496 
PPm 
.0024 
,0002 
9.472 

,0023 
.0026 

010213 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 09:42:42 PM 

Method: DAILY2 Sample Name: srm-BlOW6 dflOO 
Run Time: 02/15/05 21:38:08 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010214 

Elem Ag328O A13082 As1890 B 2496 

Avge - .  0013 ,9447 - .  0028 39.32 
SDev .0005 .0019 .0004 .14 
%RSD 39.15 ,2046 12.94 .3445 

Units ppm PPm PPm PPm 
Bi2230 
PPm - .  0094 
.0030 

31.84 

Ba4934 
PPm 
.0020 
,0001 
3.935 

Be3130 
PPm - .  0001 

. o o o o  
4.526 

#I - .  0009 .9460 - .  0030 39.22 
#2 - .  0016 ,9433 - .  0025 39.41 

.0021 

.0020 
- .  0001 
- .  0001 

- .  0073 
- .  0115 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge .9396 - ,0003 .0002 .0035 
SDev .0060 . o o o o  .0002 .0006 
%RSD .6403 6.060 75.89 16.32 

Units ppm PPm PPm PPm 
Cu3247 
PPm 
.0007 
.OOOl 
6.810 

Fe2714 
PPm 
.7592 
.0029 
.3829 

K 7664 
PPm - .  0217 
.0137 

62.98 

#I .9439 - .  0003 .0004 .0039 
#2 .9354 - .  0003 .OOOl .0031 

.0007 
,0006 

.7572 

.7613 
- .  0121 
-.  0314 

Elem La3988 Li6707 Mg2790 Mn2576 

Avge - .  0022 15.62 .5262 .0136 
SDev ,0011 .02 .0073 .OOOl 
%RSD 48.13 .1501 1.377 1.075 

Units ppm PPm PPm PPm 
Mo2020 
PPm 
.0003 
.OOlO 
410.8 

Na3302 
PPm - .  1739 
.0719 

41.31 

Na5889 
PPm 
.2203 
.0067 
3.045 

#I - .  0015 15.61 ,5313 .0137 
#2 - .  0030 15.64 .5211 .0135 

.OOlO 
- .  0005 

- ,2248 
- .  1231 

,2156 
.2251 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge ,0021 .0059 .0024 - .  0009 
SDev .0017 .0081 .0016 .0026 
%RSD 82.48 136.9 65.80 290.8 

Pd3404 
PPm - .  0039 
.0021 

52.90 

S 1820 

.0048 

.0060 
123.7 

PPm 
Sb2068 
PPm - .  0018 
.0006 

32.84 

#I .0033 .0117 .0036 - .  0027 
#2 .0009 ,0002 .0013 .0009 

- .  0025 
- .  0054 

.0091 

.0006 
- .  0022 
- .  0014 

Elem Sc3613 1960/1 1960/2 Si2881 

Avge 103.7 .0032 - .  0015 2.473 
SDev 1.9 .0017 .0005 .008 
%RSD 1.812 53.98 34.34 ,3240 

Units %R PPm PPm PPm 
Pb220 
PPm 
.0002 
,0012 
517.8 

Se196 
PPm 
.OOOl 
.0002 
371.2 

Sn1899 
PPm 
.0288 
.0046 
15.89 

#I 102.3 .0044 - .  0019 2.479 
#2 105.0 .0020 - .  0011 2.467 

- .  0006 
.0011 

.0002 
- .  0001 

.0320 

.0255 

Elem Sr4215 Th2837 Ti3349 T11908 
Units ppm PPm PPm PPm 
Avge .0018 ,0025 ,0731 - .  0050 
SDev . o o o o  .0024 . o o o o  .0035 
%RSD 2.366 96.68 .0073 69.75 

U 4090 
PPm - .  0546 
- 

.0484 
88.70 

V 2924 

.0025 

.0006 
22.12 

PPm 
W 2079 
PPm 
- .0042 
.0005 

13.14 

#1 .0018 .0008 .0731 - .  0074 
#2 .0018 ,0042 .0731 - .  0025 

- .  0203 .0029 
- .  0888 .0021 

- .  0038 
- .  0045 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710  

.OOOl 

.OOOl 
1 3 3 . 5  

PPm 

,0001 
. o o o o  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
747234  
1 3 4 8 3 . 1 1  
1 . 8 0 4 4 0 3  

737700  
756768  

Zn2062 
PPm - .  0 0 0 0  
.OOOl 

5 3 0 . 4  

- .  0 0 0 0  
. o o o o  

2 
Time 

- -  
10000 
, 0 0 0 0 0 0 0  
, 0 0 0 0 0 0 0  

10000 
10000 

0 2 / 1 5 / 0 5  0 9 : 4 2 : 4 2  PM 

Z r 3 4 9 6  
PPm 
. 0 0 0 4  
. 0 0 0 7  
1 7 3 . 2  

. 0 0 0 9  
- .  0001 

010215 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 02/15/05 09:49:19 PM Page 1 

Method: DAILY2 Sample Name: 257326 dflOO f Operator: 
Run Time: 02/15/05 21:44:45 
Comment : 
Mode: CONC Corr. Factor: 1 

010216 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0000 .2933 - .0015 38.26 .0037 - .  0001 - .  0032 
SDev .0011 .0079 .0031 .05 .OOOl . o o o o  .0040 
%RSD 2860. 2.680 213.5 ,1313 1.397 12.7% 123.8 

#I - .  0008 .2877 - .  0037 38.22 .0037 - .  0001 - .  0060 
#2 .0008 .2988 ,0007 38.29 .0037 - .  0001 - .  0004 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge .0930 .0002 - .  0002 .0011 .0012 .lo79 ,0614 
SDev ,0026 .OOOl .0009 .0006 . o o o o  ,0059 .0275 
%RSD 2.779 35.06 562.6 51.04 3.478 5.471 44.79 

Units ppm PPm PPm PPm PPm PPm PPm 

.0912 .0002 - .  0008 ,0015 .0012 .lo37 .0420 #1 
#2 .0949 .0003 .0005 .0007 .0011 .1121 .0808 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0003 15.12 ,0613 ,0032 ,0010 - .  0969 .loo1 
SDev .0015 .06 .0076 .OOOl .0005 ,2472 .0044 
%RSD 482.8 .3846 12.40 1.515 55.64 255.0 4.373 

15.17 .0559 .0031 .0013 - .2717 .0970 
.0779 .lo32 

#I - .  0014 
#2 .0008 15.08 .0667 .0032 .0006 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PP" PPm PPm PPm PPm PPm 
Avge .0012 .0058 - .0007 - .  0010 .OOOl .0077 - .  0061 
SDev .0013 .0015 .0012 .0017 .0044 ,0124 .0132 
%RSD 103.7 26.35 161.9 162.6 6693. 161.3 216.8 

#I .0003 .0047 - .  0016 ,0002 - .  0031 - .  0011 .0033 
#2 .0021 .0069 .OOOl - .  0022 .0032 .0165 - .  0155 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 102.8 .0005 .OOOl 1.192 - .  0009 .0002 .0303 
.002 .0007 .0018 .0016 SDev 1.2 . o o o o  .0027 

%RSD 1.128 2.206 3179. .1530 79.73 795.8 5.376 

Units %R PPm PPm PPm PPm PPm PPm 

#I 103.6 .0005 - .  0018 1.191 - .  0004 - .  0010 .0315 
- .  0014 .0015 .0292 #2 101.9 .0005 .0020 1.194 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm P b  
Avge .0015 .0022 .0194 .0060 - .  0097 .OOOl - .  0023 

.OOOl .0022 .0611 .0004 .0058 SDev .OOOl .0032 
%RSD 3.078 143.0 .2872 37.17 628.7 310.3 248.8 

#I .0015 .0045 .0195 .0044 - .  0529 - .  0002 - .  0065 
#2 .0015 - .  0000 .0194 .0076 .0335 .0004 ,0018 



Analysis Report 02/15/05 09:49:19 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

.OOOl 
81.86 

PPm 
Zn2062 
PPm 
.0043 
.0003 
6.555 

Zr3496 
PPm 
.0012 
.0002 
20.49 

010217 

#I 
# 2  

.OOOl 

. o o o o  
,0041 
.0045 

.OOlO 

.0013 

6 
NOTUSED 

7 
NOTUSED 
- -  

3 4 5 
NOTUSED NOTUSED NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
740721 
8291.534 
1.119387 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

746584 
734858 

10000 
10000 



Analysis Report 02/15/05 09:57:45 PM Page 1 

Method: DAILY2 Sample Name: ccv7 
Run Time: 02/15/05 21:53:11 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge 1.001 9.723 5.112 
SDev . o o o  ,008 .009 
%RSD .0373 .0856 .1763 

#I 1.001 9.717 5.106 
#2 1.002 9.729 5.119 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 19.88 .9885 4.990 
SDev .03 .0023 .007 
%RSD ,1502 .2327 .1485 

#I 19.90 .9901 4.995 
# 2  19.86 .9868 4.984 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.975 4.724 19.76 
SDev .002 .004 .oo 
%RSD .0475 ,0857 .0120 

#I 4.974 4.727 19.77 
#2 4.977 4.721 19.76 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P 1782 2203/1 

Avge 5.065 4.919 4.969 
SDev .003 ,045 ,001 
%RSD .0661 .9087 .0263 

Units ppm PP" PPm 

#1 5.067 4.951 4.970 
#2 5.062 4.888 4.968 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

01021f3 

B 2496 Ba4934 Be3130 Bi2230 

4.996 10.30 .9813 5.050 
.030 .02 .0019 .012 
.5941 .1485 .1897 .2300 

PPm PPm PPm PPm 

4.975 10.29 .9826 5.042 
5.017 10.31 .9800 5.058 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Cr2677 Cu3247 Fe2714 K 7664 

1.998 2.066 10.04 18.15 
.006 .001 .04 .01 
.2810 .0325 .3869 .0451 

PPm PPm PPm PPm 

2.002 2.065 10.07 18.15 
1.994 2.066 10.02 18.16 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm 
1.008 

PPm 
5.037 

PPm PPm 
27.73 H40.33 

.001 .008 .03 .09 
.1620 .1226 .2262 .lo56 

1.009 5.031 27.70 H40.40 
1.007 5.043 27.75 H40.27 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

2203/2 Pd3404 S 1820 Sb2068 

4.985 .9987 1.011 .9991 
.016 .0015 ,002 .0009 
.3251 .1526 .1750 ,0877 

PPm PPm PPm PPm 

4.973 .9976 1.010 ,9985 
4.996 ,9998 1.012 .9998 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
,9000 .goo0 ,9000 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  R e p o r t  0 2 / 1 5 / 0 5  0 9 : 5 7 : 4 5  PM Page 2 

010219 
U n i t s  
Avge  
S D e v  
%RSD 

%R 
1 0 2 . 1  

.3 
. 2 4 5 3  

P P m  
5 . 2 4 0  
.010 

. 1 8 7 3  

P P m  
5 . 2 8 3  

. 0 1 5  
. 2 8 5 9  

P P m  
5 . 1 4 8  

. 0 0 7  
.1385 

P P m  
4 . 9 8 0  
.010 

, 2 0 8 2  

P P m  
5 . 2 6 8  

. 0 0 7  
. 1 2 9 0  

P P m  
5 . 0 5 5  
.010 

. 1 9 0 0  

1 0 2 . 3  
1 0 1 . 9  

5 . 2 4 7  
5 . 2 3 3  

5 . 2 7 2  
5 . 2 9 3  

5 . 1 4 3  
5 . 1 5 3  

4 . 9 7 2  
4 . 9 8 7  

5 . 2 6 4  
5 . 2 7 3  

5 . 0 6 2  
5 . 0 4 8  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

E l e m  
U n i t s  
Avge 
S D e v  
%RSD 

S r 4 2 1 5  
P P m  
5 . 0 7 0  

. 0 0 4  
. 0 7 4 7  

Th2837  
P P m  
. 9 7 1 2  
. 0 0 3 4  
. 3 4 8 7  

T i 3 3 4 9  
P P m  
4 . 9 6 0  

. o o o  
. 0 0 9 1  

T11908 
P P m  
5 . 1 9 5  

. 0 0 3  
. 0 6 2 1  

U 4 0 9 0  

1 . 0 1 6  
. 0 1 4  

1 . 3 4 4  

P P m  
V 2924  
P P m  
4 . 9 9 3  

. 0 0 4  
. 0 8 7 8  

- W 2 0 7 9  
P P m  
1 . 0 7 2  

. 0 0 5  
. 5 0 3 6  

- 

5 . 0 6 7  
5 . 0 7 3  

. 9 6 8 8  

. 9 7 3 6  
4 . 9 6 1  
4 . 9 6 0  

5 . 1 9 3  
5 . 1 9 7  

1 . 0 2 6  
1 . 0 0 6  

4 . 9 9 7  
4 . 9 9 0  

1 . 0 7 6  
1 . 0 6 8  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1.100 
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1.100 
.g000 

E r r o r s  
H i g h  
Low 

E l e m  
U n i t s  
A v g e  
S D e v  
%RSD 

Y 3710  
P P m  
4 . 8 4 0  

. o o o  
, 0 0 0 9  

- Zn2062 
P P m  
1 . 0 1 2  
,001 

. 1 4 4 7  

Z r 3 4 9 6  
P P m  
4 . 8 6 9  

. 0 0 2  
. 0 3 1 2  

#1 
#2 

4 . 8 4 0  
4 . 8 4 0  

1 . 0 1 3  
1 . 0 1 1  

4 . 8 7 1  
4 . 8 6 8  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
H i g h  
Low 



Analysis Report 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  

SDev 1805.244 . O O O O O O O  
%RSD .2452715 . O O O O O O O  

- -  

Avge 736018 10000 

#I 737295 1 0 0 0 0  
#2 734742 1 0 0 0 0  

3 4 

02/15/05 09:57:45 PM Page 3 

5 6 040220 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 02/15/05 10:06:11 PM Page 1 

Method: DAILY2 Sample Name: ccb6 
Run Time: 02/15/05 22:01:37 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 
Units ppm PPm PPm PPm 
Avge .0003 .0017 - .  0016 H. 0887 
SDev . 0 0 0 5  .0004 .0012 .0051 
%RSD 185.5 24.25 75.81 5.722 

#I ,0006 ,0014 - .  0007 H. 0923 
#2 - .  0001 .0020 - .  0025 H. 0851 

Errors LC Pass LC Pass LC Pass LC High 
High .0050 .0500 .0050 .0500 
Low - . 0 0 5 0  - .  0500 - .  0050 - .  0500 
Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge .0014 - .  0001 .0005 - .  0000 
SDev ,0005 ,0001 .0003 .OOOl 
%RSD 34.82 102.2 53.81 393.3 

#1 .0017 - .  0001 .0003 - .  0001 
#2 ,0010 - .  0000 .0006 ,0001 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 ,0050 
Low - .  0500 - .  0050 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge .0003 .0008 .0023 . o o o o  
SDev .0011 . o o o o  .0044 ,0001 
%RSD 368.0 .6812 193.7 264.9 

#I .0011 .0008 .0054 - .  0000 
#2 - .  0005 .0008 - .  0008 .OOOl 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 .0050 
Low - .  0050 - .  0050 - .  0500 - .  0050 
Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge - .  0007 - .  0037 - .  0011 - .  0032 
SDev .OOOl .0080 .OOOl .0020 
%RSD 20.16 216.6 10.27 64.90 

#1 - .  0008 - .  0093 - .  0012 - .  0046 
#2 - .  0006 ,0020 - .  0010 - .  0017 

Errors LC Pass LC Pass NOCHECK NOCHECK 

Low - .  0050 - .  0100 
High .0050 .OlOO 

Elem Sc3613 1960/1 1960/2 Si2881 

Operator: 
010221 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
. o o o o  - .  0001 - .  0060 
. o o o o  . o o o o  .0031 
350.2 7.459 50.81 

- .  0 0 0 0  - .  0001 - .  0039 
. o o o o  - .  0001 - .  0082 

LC Pass LC Pass LC Pass 
.0050 .0050 
- .  0050 - .  0050 - .  0100 

.OlOO 

K 7664 Cu3247 Fe2714 
PPm PPm PPm - .  0006 - .  0074 - .  0053 
.0003 .0067 .0115 

49.43 91.24 216.5 

- .  0004 - .  0121 .0028 
- .  0009 - .  0026 - .  0135 
LC Pass LC Pass LC Pass 
.0050 .0250 .1000 
- .  0050 - .  0250 - .  1000 
Mo2020 Na3 3 02 Na5889 
PPm PPm PPm 
.0021 L- .lo78 .0130 
.0004 .0912 .0004 
21.75 84.60 3.413 

.0018 L- .1723 .0133 

.0024 - .  0433 .0127 

LC Pass LC Low LC Pass 
.0050 .0500 .0500 
- .  0050 - .  0500 - .  0500 
Pd3404 S 1820 Sb2068 

.0020 .0086 .0016 

.0015 .0040 .0085 
72.29 46.46 526.3 

PPm PPm PPm 

.OOlO H. 0115 - .  0044 

.0031 . 0 0 5 8  .0077 

LC Pass LC Pass LC Pass 
.0050 .OlOO ,0100 
- .  0050 - .  0100 - .  0100 

Pb220 Se196 Sn1899 



02/15/05 10:06:11 PM Page 2 

010222 
P P m  P P m  P P m  P P m  
- .  0002 - .  0024 - .  0005 H .  0327 
.0011 .0014 .0016 .0045 

657.0 57.30 296.6 13.68 

Analysis R e p o r t  

Units %R 
A v g e  103.0 
SDev .7 
%RSD .6407 

P P m  
.0008 
.0005 
61.82 

P P m  - .  0013 
.0027 

215.0 

#I 103.4 
#2 102.5 

.0005 

.0012 
.0007 
- .0032 

.0006 L - .  0034 .0006 H .  0358 
- .  0010 - .  0015 - .  0017 H .  0295 

NOCHECK L C  Pass L C  Pass L C  Pass L C  H i g h  
.OlOO .0030 .0050 .0050 

- .  0050  - .  0050 - .  0100 - .  0030 
E r r o r s  NOCHECK 
H i g h  
L o w  

NOCHECK 

T11908 U 4090 V 2924 W - 2079 

.0004 .0028 - .  0002 - .  0019 
,0012 .0225 .0002 ,0001 
305.0 812.5 144.1 4.533 

P P m  P P m  P b  P P m  
E l e m  Sr4215 
Units p p m  

S D e v  . o o o o  
%RSD 21380. 

A v g e  - .  0 0 0 0  

Th2837 
P P m  
.0017 
.0013 
76.85 

Ti3349 
P P m  - .  0000 

. o o o o  
222.1 

- .  0005 .0186 - .  0003 - .  0020 
.0013 - .  0131 . o o o o  - .  0019 

#I . o o o o  
#2 - .  0000 

.0008 

.0026 
- .  0 0 0 0  
. o o o o  

L C  Pass L C  Pass L C  Pass L C  Pass 
.OlOO . l o o 0  . 0 0 5 0  .OlOO 
- .  0100 - .  1000 - .  0 0 5 0  - .  0100 

E r r o r s  LC Pass 
H i g h  . 0 0 5 0  
Low - .  0050  

L C  Pass 
.OlOO 
- .  0100 

L C  Pass 
. 0 0 5 0  
- .  0050 

E l e m  Y 3710 
Units pp” 
A v g e  - .  0 0 0 0  
SDev . o o o o  
%RSD 525.8 

Zn2062 
P P m  
.OOOl 
. o o o o  
28.95 

Zr3496 
P P m  
,0002 
.0003 
138.3 

#I - .  0000 
#2 . o o o o  

.OOOl 

.OOOl 
. o o o o  
.0004 

E r r o r s  L C  Pass 
H i g h  . 0 0 5 0  
L o w  - .  0050 

L C  Pass 
.0050 
- .  0050 

L C  Pass 
.0050 
- .  0050 



Analysis Report 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  

SDev 4724.888 . O O O O O O O  
%RSD .6367121 . O O O O O O O  

- -  

Avge 742076 10000 

#1 745417 1 0 0 0 0  
# 2  738735 1 0 0 0 0  

3 4 

0 2 / 1 5 / 0 5  10:06:11 PM Page 3 

5 
6 010q23 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 0 : 1 0 : 5 7  PM Page 1 

Method: DAILY2 Sample N a m e :  pbw-BlOW4 df lO Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  2 2 : 0 6 : 2 3  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010224 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 6 5  
SDev . 0 0 0 4  . 0 0 2 5  . 0 0 1 2  . 8  .OOOl . o o o o  . 0 0 5 6  
%RSD 2 0 . 2 8  3 3 . 7 5  2 4 . 5 1  . 2 2 5 8  4 . 2 5 3  1 . 8 9 3  8 6 . 6 2  

- .OOOl Avge  - .  0019  . 0 0 7 5  . 0 0 4 9  3 5 7 . 5  . 0 0 2 0  

#I - .  0022 , 0 0 9 3  . 0 0 4 0  3 5 7 . 0  . 0 0 1 9  - .  0 0 0 1  .0105 
#2 - .  0017  , 0 0 5 7  . 0 0 5 7  3 5 8 . 1  . 0 0 2 0  - .  0 0 0 1  . 0 0 2 5  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K - 7664  

Avge  - .  0004 , 0 0 0 2  - .OOOl . 0 0 1 7  . 0 0 1 2  - .  0028  . 0 0 4 3  
SDev , 0 0 0 9  .OOOl .OOOl , 0 0 0 1  . 0 0 0 5  . 0 0 9 0  , 0 0 1 0  
%RSD 2 4 5 . 1  5 7 . 4 7  5 9 . 4 6  5 . 7 7 2  3 8 . 5 2  3 2 2 . 0  2 2 . 8 4  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 5 0  
. 0 0 0 3  . 0 0 0 3  - .  0002 . 0 0 1 6  . 0 0 1 5  . 0 0 3 6  . 0 0 3 6  

- .  0 0 9 1  #I - .  0010 .OOOl - .  0 0 0 1  . 0 0 1 7  . 0 0 0 9  
#2 

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0035  8 2 . 8 8  - . 0 0 4 2  . 0 0 0 3  - .  0 0 1 1  . 0 8 9 8  - .  0 1 1 1  
SDev . 0 0 0 3  . 3 9  . 0 0 6 2  . o o o o  . 0 0 0 5  . 0 1 8 0  . 0 0 3 3  
%RSD 9 . 6 3 9  . 4 7 6 3  1 4 6 . 8  6 . 7 9 4  4 7 . 7 7  1 9 . 9 9  2 9 . 4 0  

#1 - .  0037  8 3 . 1 6  - .  0086  . 0 0 0 3  - .  0 0 0 8  . l o 2 5  - .  0134 
#2 - .  0032 8 2 . 6 0  . 0 0 0 2  . 0 0 0 3  - .  0 0 1 5  . 0 7 7 1  - .  0088  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  

Avge  . 0 0 4 5  . 0 0 7 8  . 0 0 9 5  - .  0029  - .  0 0 3 1  . 0 1 3 8  . 0 0 1 8  
SDev . 0 0 0 5  . 0 0 3 7  . 0 0 0 8  . 0 0 0 9  . 0 0 0 5  . 0 1 2 0  . 0 0 3 4  
%RSD 1 0 . 4 2  4 6 . 9 4  7 . 8 3 1  3 0 . 2 2  1 6 . 9 5  8 6 . 6 6  1 8 8 . 0  

U n i t s  ppm PPm PPm PPm PPm P b  PPm 

. 0 0 4 8  . 0 1 0 4  . 0 0 9 0  - .  0035  - .  0 0 3 5  . 0 0 5 4  - .  0006 #I 
#2 . 0 0 4 2  . 0 0 5 2  .0101 - .  0023  - .  0 0 2 8  . 0 2 2 3  . 0 0 4 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899 

Avge 1 0 0 . 0  - .  0 0 0 3  . 0 0 1 2  . 0 1 0 5  . 0 0 1 3  . 0 0 0 7  . 0 3 1 5  
SDev . 6  . 0 0 2 1  . 0 0 1 4  . 0 0 3 1  . 0 0 0 8  . 0 0 1 7  . 0 0 0 7  
%RSD . 5 9 9 8  7 7 2 . 6  1 1 7 . 3  2 9 . 2 5  6 5 . 1 8  2 2 3 . 9  2 . 0 8 7  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 9 . 6 2  - .  0 0 1 8  . 0 0 0 2  . 0 1 2 7  . 0 0 0 7  - .  0004  . 0 3 2 0  
. 0 0 8 4  . 0 0 1 9  . 0 0 1 9  . 0 3 1 1  #2 1 0 0 . 5  . 0 0 1 2  . 0 0 2 2  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge , 0 0 0 1  .OOlO , 0 0 0 1  . 0 0 0 5  - .  0 2 9 3  - .  0 0 0 9  - .  0004 
SDev . o o o o  . 0 0 2 2  
%RSD 1 5 . 4 9  2 2 3 . 6  2 0 7 . 6  1 0 6 . 8  3 4 . 5 4  9 . 9 3 8  1 0 6 9 .  

. 0 0 0 2  . 0 0 0 6  , 0 1 0 1  .OOOl , 0 0 3 8  

#1 .OOOl . 0 0 2 5  - .  0 0 0 0  .OOOl - .  0 3 6 5  - .  0008  . 0 0 2 4  
- .  0 0 3 1  #2 , 0 0 0 2  - .  0 0 0 6  . 0 0 0 2  .OOlO - .  0 2 2 1  - .  0 0 0 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y - 3 7 1 0  
PPm - .  0 0 0 1  
,0001 

7 7 . 5 1  

- .  0 0 0 0  
- .  0001 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
721100 
4 3 1 4 . 0 5 9  
. 5 9 8 2 6 0 3  

718050 
7 2 4 1 5 1  

Zn2062 
PPm - .  0 0 3 3  

. 0 0 0 2  
6 . 0 0 6  

- .  0034 
- .  0 0 3 2  

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Z r 3 4 9 6  
PPm - .  0 0 0 5  
.OOOl 

1 8 . 7 1  

- .  0 0 0 6  
- .  0 0 0 5  

3 
NOTUSED 

0 2 / 1 5 / 0 5  1 0 : 1 0 : 5 7  PM 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 0 : 1 5 : 4 4  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  srm-BlOW5 dflO Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  2 2 : 1 1 : 0 9  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010226 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3 1 3  0 B i 2 2 3 0  

Avge  - .  0009  7 . 5 0 5  . 0 0 7 7  3 5 3 . 0  . 0 9 6 0  . 0 0 0 2  . 0 0 7 5  
SDev . 0 0 0 7  . 0 0 6  . 0 0 1 7  . 3  , 0 0 0 3  . o o o o  . 0 0 4 8  
%RSD 7 7 . 2 0  . 0 8 6 3  2 2 . 1 4  , 0 8 9 2  . 2 9 5 9  1 . 0 4 8  6 4 . 5 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I - .  0014 7 . 5 0 9  . 0 0 6 5  3 5 2 . 8  . 0 9 6 2  . 0 0 0 2  . 0 0 4 1  
#2 - .  0004 7 . 5 0 0  . 0 0 8 9  3 5 3 . 2  , 0 9 5 8  . 0 0 0 2  . 0 1 0 9  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K - 7664  

Avge  . 6 7 7 7  . 0 0 0 4  .0011 . 0 0 2 4  . 0 0 2 7  1 . 4 3 5  3 . 7 8 2  
SDev . 0 0 3 4  , 0 0 0 1  , 0 0 0 4  .OOOl . 0 0 0 4  . 0 3 1  . 0 0 2  
%RSD . 4 9 9 4  2 0 . 7 6  3 8 . 5 3  5 . 6 9 6  1 6 . 6 8  2 . 1 3 5  . 0 6 1 6  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 6 7 5 3  , 0 0 0 4  . 0 0 0 8  . 0 0 2 3  . 0 0 2 4  1 . 4 1 3  3 . 7 8 1  
#2 . 6 8 0 1  . 0 0 0 3  . 0 0 1 4  . 0 0 2 5  . 0 0 3 0  1 . 4 5 7  3 . 7 8 4  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 3  8 2 . 3 1  , 1 3 1 2  . 0 3 9 5  - .  0 0 3 6  3 . 5 6 9  6 . 5 8 7  
SDev .0011 . 7 2  . 0 0 7 8  .OOOl . 0 0 0 9  . 2 0 9  . 0 1 6  
%RSD 3 8 2 . 9  . 8 8 0 0  5 . 9 2 0  . 3 7 2 6  2 4 . 4 9  5 . 8 5 6  , 2 3 8 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0005  8 1 . 8 0  . 1 2 5 7  . 0 3 9 4  - .  0030  3 . 4 2 1  6 . 5 9 8  
#2 , 0 0 1 0  8 2 . 8 3  . 1 3 6 7  , 0 3 9 6  - .  0042  3 . 7 1 6  6 . 5 7 6  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 7 2  . 0 1 9 1  . 0 0 7 3  - . 0 0 2 4  - .  0 0 2 3  - .  0027  . 0 0 1 9  
SDev .OOlO . 0 0 2 2  . 0 0 2 1  . 0 0 1 7  , 0 0 2 1  . 0 0 1 6  , 0 0 0 2  
%RSD 1 4 . 6 2  1 1 . 3 4  2 8 . 4 9  7 3 . 6 5  9 0 . 1 0  5 7 . 6 1  1 0 . 5 5  

. 0 0 7 9  . 0 2 0 7  . 0 0 5 8  - .  0 0 1 1  - .  0 0 3 8  - .  0016  . 0 0 1 8  #I 
#2 . 0 0 6 4  . 0 1 7 6  . 0 0 8 7  - .  0036  - .  0 0 0 8  - .  0038  . 0 0 2 1  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge 1 0 0 . 6  . 0 0 1 9  .OOlO 3 5 . 6 0  , 0 0 0 9  . 0 0 1 3  . 0 3 2 0  
SDev 1 . 0  . 0 0 1 9  . 0 0 0 8  . 0 6  . 0 0 0 5  .OOOl . 0 0 1 9  
%RSD 1 . 0 0 5  9 7 . 2 2  7 3 . 9 1  . 1 7 6 1  5 3 . 0 4  8 . 9 6 0  6 . 0 8 8  

#1 1 0 1 . 3  . 0 0 0 6  . 0 0 1 6  3 5 . 6 4  . 0 0 1 2  . 0 0 1 3  . 0 3 3 4  
#2 9 9 . 8 4  . 0 0 3 2  . 0 0 0 5  3 5 . 5 5  . 0 0 0 5  . 0 0 1 4  . 0 3 0 6  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  U 2924  W 2 0 7 9  

Avge  . 0 0 6 8  . 0 0 2 8  . 1 4 0 3  - .  0018  . 0 0 2 6  .OOOl . 0 0 2 3  
SDev . o o o o  , 0 0 0 8  .OOOl . 0 0 3 8  . 0 1 6 5  . 0 0 0 7  . 0 0 4 2  
%RSD . 0 6 7 6  2 8 . 8 6  . 0 8 8 1  2 0 8 . 9  6 2 9 . 9  5 2 5 . 3  1 8 3 . 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I , 0 0 6 8  . 0 0 2 2  . 1 4 0 4  . 0 0 0 9  - .  0090  - .  0 0 0 3  . 0 0 5 2  
#2 . 0 0 6 8  . 0 0 3 4  . 1 4 0 2  - .  0045  . 0 1 4 3  . 0 0 0 6  - .  0007  



Analysis Report 

Elem Y - 3710 Zn2062 Zr3496 

Avge .0036 .0013 ,0282 
SDev .0002 .0002 .0002 
%RSD 4.475 15.85 .6454 

Units ppm PPm PPm 

02/15/05 10:15:44 PM Page 2 

010227 

#I .0037 .0012 .0281 
#2 .0034 .0015 ,0283 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 724042 10000 - -  - -  
SDev 7264.108 . O O O O O O O  - -  - -  
%RSD 1.002164 . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  
- -  - -  - -  
- -  - -  - -  

- -  - -  



Analysis Report 02/15/05 10:20:30 PM Page 1 

Method: DAILY2 Sample Name: srm-BlOW6 dflO 
Run Time: 02/15/05 22:15:56 
Comment : 
Mode: CONC Corr. Factor: 1 

B 2496 Elem Ag328O A13082 As1890 - 
Units ppm PPm PPm PPm 
Avge k-,0014 k9.962 k. 0044 374.1 
SDev .0003 .014 .0016 .2 
%RSD 19.79 .1422 37.78 .0495 

#1 - .  0016 9.952 .0032 373.9 
#2 k- .OO12 kg. 972 k. 0055 374.2 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge k9.178 k. 0002 k. 0062 k. 0381 
SDev ,030 .OOOl .0004 .0004 
%RSD .3263 61.87 5.906 1.193 

Units ppm PPm PPm PPm 

#I 9.156 .OOOl .0059 .0378 
#2 k9.199 k. 0002 k. 0064 k. 0384 

Elem La3988 Li6707 Mg2790 Mn2576 

Avge k-,0031 S52.85 k5.300 k. 1378 
SDev ,0010 43.42 .001 ,0002 
%RSD 32.31 82.15 .0142 .1611 

Units ppm PPm PPm PPm 

#I - .  0038 83.55 5.300 .1376 
#2 k-. 0024 S22.15 k5.299 k. 1380 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge k.0243 k. 0697 k. 0056 k- .0034 
SDev .0005 .0072 .OOOl .0008 
%RSD 1.944 10.30 2.048 24.68 

#I .0239 .0748 .0057 - .  0040 
#2 k. 0246 k. 0647 k. 0056 k-. 0028 

Elem Sc3613 1960/1 1960/2 Si2881 
Units %R PPm PPm PPm 
Avge 99.21 k-. 0010 k. 0009 k25.36 
SDev .39 .0014 .0014 .01 
%RSD .3931 140.2 160.7 .0271 

#I 99.48 - .  0020 .0019 25.36 
#2 98.93 k-.OOOO k-.O001 k25.35 

Elem Sr4215 Th2837 Ti3349 T11908 

Avge k.0188 k. 0021 k.7384 k. 0034 
SDev . o o o o  .0003 .0004 .0070 
%RSD .0397 16.27 .0520 203.1 

Units ppm PPm PPm PPm 

#I .0188 .0019 .7382 .0084 
#2 k. 0188 k. 0024 k.7387 k-. 0015 

Operator: 

010228 

Ba4934 Be3 13 0 Bi2230 
PPm PPm PPm 
k.0207 k-. 0000 k. 0023 
,0001 . o o o o  .0036 
.6549 29.55 155.6 

,0206 - .  0000 - .  0002 
k. 0208 k-. 0 0 0 0  k. 0048 

Cu3247 Fe2714 K 7664 
PPm PPm PPm 
k. 0098 k7.720 .1750 
.0004 .003 .0132 
4.374 .0439 7.563 

.0095 7.718 .1656 
k. 0101 k7.722 .1843 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
k- ,0025 kl. 642 k3.040 

.0011 .090 .006 
45.70 5.484 .2063 

- .  0033 1.578 3.035 
k-. 0017 kl. 705 k3.044 

Pd3404 S 1820 Sb2068 
PPm PPm PPm 
k-. 0020 k. 0024 k. 0064 

.0041 .0095 .0016 
202.2 398.8 25.03 

- .  0049 .0091 .0076 
k. 0009 k-. 0043 k. 0053 

Pb220 Se196 Sn1899 
PPm PPm PPm 
k-. 0004 k. 0003 k. 0342 

.0005 .0005 .0050 
135.5 179.2 14.60 

- .  0008 .0006 .0378 
k-.OOOO k-.0001 k.0307 

U 4090 V 2924 W 2079 
PPm PPm PPm 
k. 0009 k. 0280 k. 0019 
.0248 .0004 .0019 
2709. 1.499 103.5 

- .  0166 .0283 .0005 
k. 0184 k. 0277 k. 0032 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge k.0019 k. 0040 k. 0058 
SDev .0002 ,0010 .0008 
%RSD 8.850 24.34 13.46 

Units pPm PPm PPm 

02/15/05 10:20:30 PM 

010229 

#1 
# 2  

.0018 .0033 .0053 
k. 0020 k. 0047 k. 0064 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 715090 10000 - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  - -  - -  SDev 2831.963 . O O O O O O O  - -  

%RSD .3960291 . O O O O O O O  - -  - -  - -  - -  - -  

#I 717092 10000 
#2 713087 10000 
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Method: DAILY2 S a m p l e  N a m e :  2 5 7 3 2 6  dflO f 
Run T i m e :  0 2 / 1 5 / 0 5  2 2 : 2 2 : 3 2  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B 2496  

Avge  - .  0018 3 . 1 3 9  , 0 0 9 8  3 6 4 . 7  
SDev . 0 0 0 9  .001 . 0 0 0 4  . 5  
%RSD 5 2 . 3 6  . 0 2 3 5  4 . 1 5 6  . 1 3 3 1  

U n i t s  ppm PPm PPm PPm 

#I - .  0024 3 . 1 4 0  .0101 3 6 4 . 3  
#2 - .  0 0 1 1  3 . 1 3 9  . 0 0 9 5  3 6 5 . 0  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  

Avge  . 9 1 4 2  . 0 0 0 2  . 0 0 0 7  . 0 0 5 4  
SDev . 0 0 2 2  .OOOl . 0 0 0 9  . 0 0 0 7  
%RSD . 2 3 4 9  6 7 . 4 3  1 2 3 . 5  1 3 . 3 2  

U n i t s  ppm PPm PPm PPm 

#I . 9 1 2 7  . 0 0 0 3  .OOOl . 0 0 6 0  
# 2  . 9 1 5 7  .OOOl . 0 0 1 4  . 0 0 4 9  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 

Avge  - .  0016  8 2 . 5 9  . 5 9 8 5  . 0 3 1 7  
SDev , 0 0 1 2  . 6 9  . 0 0 3 9  .OOOl 
%RSD 7 2 . 6 1  . 8 3 6 8  . 6 4 5 6  , 2 7 4 0  

Units ppm PPm PPm PPm 

#1 - .  0025  8 2 . 1 0  . 5 9 5 8  . 0 3 1 8  
#2 - .  0008 8 3 . 0 8  . 6 0 1 2  . 0 3 1 6  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  
U n i t s  ppm PPm PPm PPm 
Avge . 0 0 8 6  , 0 9 2 6  . 0 0 8 3  - .  0 0 3 1  
SDev . 0 0 0 2  , 0 0 2 1  . 0 0 0 4  . 0 0 0 5  
%RSD 2 . 7 0 5  2 . 3 1 4  5 . 2 9 7  1 6 . 0 7  

#I . 0 0 8 8  . 0 9 1 1  . 0 0 8 6  - .  0028  
#2 . 0 0 8 5  . 0 9 4 1  . 0 0 8 0  - .  0 0 3 5  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  
U n i t s  %R PPm PPm PPm 
Avge 1 0 0 . 7  . 0 0 2 2  . 0 0 0 5  1 2 . 1 8  
SDev 1.1 . 0 0 0 9  . 0 0 1 8  . 0 3  
%RSD 1 . 0 7 1  4 2 . 0 3  3 4 2 . 4  , 2 2 1 0  

#1 1 0 1 . 4  . 0 0 1 6  - .  0008  1 2 . 2 0  
#2 9 9 . 8 9  . 0 0 2 9  . 0 0 1 8  1 2 . 1 6  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 
U n i t s  ppm PPm PPm PPm 
Avge . 0 1 5 0  . 0 0 4 4  . 1 9 6 7  - . 0 0 2 2  
SDev . o o o o  . 0 0 2 2  . 0 0 0 5  . 0 0 6 2  
%RSD . 2 1 1 1  5 0 . 7 5  . 2 6 6 3  2 8 5 . 0  

#1 . 0 1 5 0  . 0 0 5 9  . 1 9 7 1  . 0 0 2 2  
#2 . 0 1 5 1  , 0 0 2 8  . 1 9 6 4  - .  0066  

Operator: 

010230 

Ba4934 Be3 1 3  0 B i 2 2 3 0  
PPm PPm PPm 
, 0 3 7 4  - .  0 0 0 0  . 0 0 2 9  
.OOOl . o o o o  . 0 0 4 9  
. 1 8 6 1  4 5 . 8 4  1 7 2 . 0  

. 0 3 7 5  - . o o o o  - .  0006  

. 0 3 7 4  - .  0 0 0 0  . 0 0 6 4  

Cu3247 Fe2714  K 7664 

, 0 1 1 4  1 . 2 5 0  1 . 1 6 5  
. 0 0 0 4  . 0 2 9  . 0 3 3  
3 . 1 1 6  2 . 3 4 1  2 . 8 0 5  

PPm PPm PPm 

, 0 1 1 2  1 . 2 2 9  1 . 1 4 2  
. 0 1 1 7  1 . 2 7 1  1 . 1 8 8  

Mo2020 Na3302 Na5889 
PPm PPm PPm - .  0 0 1 5  . 6 6 4 6  1 . 2 8 8  

. 0 0 0 4  . 4 8 7 8  . 0 0 3  
2 7 . 7 7  7 3 . 4 1  . 2 4 3 8  

- .  0 0 1 8  . 3 1 9 6  1 . 2 8 6  
- .  0012  1 . 0 1 0  1 . 2 9 1  

Pd3404  S 1 8 2 0  Sb2068  

- .  0054  , 0 0 8 5  . 0 0 2 5  
. 0 0 7 6  . 0 0 6 0  . 0 0 2 6  

1 4 0 . 4  6 9 . 8 2  1 0 3 . 2  

PPm PPm PPm 

- .  0 1 0 8  . 0 1 2 7  . 0 0 0 7  
- .  0 0 0 0  . 0 0 4 3  . 0 0 4 4  

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
. 0 0 0 7  .0011 . 0 3 3 2  
. 0 0 0 5  . 0 0 1 5  . 0 0 3 8  
6 9 . 4 3  1 3 8 . 6  1 1 . 5 6  

.OOlO . o o o o  . 0 3 5 9  

. 0 0 0 3  . 0 0 2 2  . 0 3 0 5  

U - 4 0 9 0  V 2924  W 2 0 7 9  

- .  0 2 0 9  . 0 0 2 3  . 0 0 4 4  
. 0 2 5 7  . o o o o  . 0 0 0 7  

1 2 2 . 9  1 . 5 4 8  1 5 . 0 9  

PPm Pi% PPm 

- .  0 3 9 1  . 0 0 2 3  . 0 0 4 9  
- .  0 0 2 7  . 0 0 2 3  . 0 0 3 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.0009 

. O O O l  
10.86 

PPm 

,0010 
.0008 

1 
*Counts 
sc 
361.384 
725552 
7756.254 
1.069014 

731037 
720068 

Zn2062 
PPm 
.0468 
.0004 
.7750 

.0465 

.0471 

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm 
.0095 
.0002 
2.407 

,0097 
.0094 

02/15/05 10:27:06 PM Page 2 

010231 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 S a m p l e  N a m e :  z z z z z z z  
Run T i m e :  0 2 / 1 5 / 0 5  2 2 : 3 0 : 5 8  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

Operator: 

010232 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 5  . 0 0 4 1  - .  0 0 3 1  1 . 2 9 6  - .  0 0 0 0  - .  0 0 0 1  - . 0 0 2 7  
SDev , 0 0 1 0  . 0 0 1 6  . 0 0 1 7  . 0 8 5  .OOOl . o o o o  .0101 
%RSD 2 1 0 . 5  4 0 . 2 6  5 5 . 8 4  6 . 5 5 9  1 2 0 . 6  1 9 . 1 5  3 8 0 . 1  

- .  0098  #1 - .  0002 , 0 0 2 9  - .  0 0 1 9  1 . 3 5 6  - .  0 0 0 1  - .  0 0 0 1  
#2 . 0 0 1 2  . 0 0 5 3  - .  0043  1 . 2 3 6  - .  0 0 0 0  - .  0 0 0 1  . 0 0 4 5  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K - 7664  

Avge  , 0 0 2 6  - .  0 0 0 0  . 0 0 0 3  - .  0 0 0 1  - .  0 0 0 5  . 0 0 3 7  . 0 0 4 8  
SDev . 0 0 0 7  . o o o o  . 0 0 0 6  .OOOl . 0 0 0 6  , 0 1 3 5  . 0 0 9 2  
%RSD 2 8 . 5 4  2 6 8 . 2  1 9 6 . 9  4 6 . 9 9  1 2 1 . 1  3 6 1 . 5  1 9 0 . 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 0 2 1  . o o o o  - .  0 0 0 1  - .  0 0 0 1  - .  0 0 0 9  - .  0058  - .  0 0 1 7  
#2 . 0 0 3 1  - .  0 0 0 0  , 0 0 0 7  - .  0002 - .  0 0 0 1  . 0 1 3 3  . 0 1 1 4  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Un i t s  ppm PPm 
Avge - .  0 0 0 0  . 0 1 5 4  

PPm PPm - .  0 0 0 9  .OOOl 
PPm 
. 0 0 1 3  

PPm 
. l o 8 4  

PPm 
. 0 1 4 5  

SDev . 0 0 0 4  . 0 0 0 5  . 0 0 5 3  .OOOl . 0 0 0 6  . 0 7 5 6  . 0 0 1 6  
%RSD 1 2 1 0 .  3 . 0 2 6  5 7 0 . 0  8 6 . 0 1  4 5 . 5 6  6 9 . 6 7  1 0 . 9 2  

#1 - .  0003  . 0 1 5 7  - .  0047  , 0 0 0 1  . 0 0 1 8  . 0 5 5 0  . 0 1 5 6  
#2 , 0 0 0 3  . 0 1 5 0  . 0 0 2 8  . o o o o  . 0 0 0 9  . 1 6 1 9  . 0 1 3 4  

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S - 1 8 2 0  Sb2068  

Avge  . 0 0 0 6  - .  0 0 6 5  . 0 0 4 0  - .  0 0 0 5  . 0 0 2 3  . 0 0 1 4  . 0 0 4 2  
SDev . 0 0 0 6  . 0 0 7 3  .0011 . 0 0 1 6  . 0 0 2 1  . 0 0 8 0  . 0 0 5 8  
%RSD 8 8 . 9 7  1 1 2 . 5  2 6 . 8 6  3 3 4 . 9  9 2 . 6 8  5 6 9 . 1  1 3 8 . 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I .OOlO - . 0 1 1 7  . 0 0 4 7  . 0 0 0 6  . 0 0 0 8  , 0 0 7 0  .OOOl 
#2 . 0 0 0 2  - .  0 0 1 3  . 0 0 3 2  - .  0016  . 0 0 3 8  - .  0042  . 0 0 8 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 1 . 6  . 0 0 1 8  - . 0 0 1 3  - .  0003  .OOlO - .  0002  . 0 3 3 2  
SDev 1 . 2  . 0 0 1 6  .0011 . 0 0 4 0  . 0 0 1 4  . 0 0 1 3  . 0 0 1 4  
%RSD 1 . 2 1 4  8 9 . 2 5  8 6 . 8 0  1 2 7 4 .  1 3 6 . 3  5 4 8 . 2  4 . 1 5 8  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

- .  0 0 2 1  - .  0 0 3 1  . 0 0 2 0  - .  0 0 1 1  . 0 3 4 2  #I 1 0 2 . 5  . 0 0 0 7  
#2 1 0 0 . 8  . 0 0 3 0  - .  0 0 0 5  , 0 0 2 5  . o o o o  . 0 0 0 7  . 0 3 2 3  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  . 0 0 1 9  . o o o o  . 0 0 4 8  . 0 1 5 1  - .  0004 - .  0 0 0 1  
SDev . o o o o  . 0 0 0 8  . o o o o  , 0 0 1 6  . 0 1 2 6  .OOOl . 0 0 7 2  
%RSD 2 1 4 . 4  4 4 . 4 8  1 1 1 . 9  3 2 . 7 5  8 3 . 6 9  3 4 . 8 6  6 7 3 5 .  

#1 - .  0 0 0 0  . 0 0 2 5  . o o o o  . 0 0 3 7  , 0 0 6 2  - .  0004 - , 0 0 5 2  
#2 . o o o o  . 0 0 1 3  . o o o o  . 0 0 5 9  . 0 2 4 0  - .  0003  . 0 0 5 0  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. o o o o  

3671. 

PPm 

- .  0 0 0 0  
. o o o o  

1 
*Counts 
sc 
361.384 
732720 
8870.654 
1.210646 

738993 
726448 

Zn2062 
PPm - .  0001 
.0002 

290.3 

- .  0002 
.OOOl 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
10000 

02/15/05 10:35:33 PM 

Zr3496 
PPm 
.0002 
.0004 
252.9 

- .  0001 
.0004 

010233 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  
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Method: DAILY2 Sample Name: cri 
Run Time: 02/15/05 22:35:45 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 

Avge .0210 .0999 .0192 H1.047 
SDev .0003 .0051 .0015 .043 
%RSD 1.282 5.084 7.594 4.136 

Units ppm PPm PPm Pi% 

#I .0208 ,1035 .0203 H1.078 
#2 .0212 .0963 .0182 H1.017 

Errors LC Pass NOCHECK LC Pass LC High 
High .0300 ,0300 .1500 
Low .OlOO ,0100 .0500 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge ,0017 .0103 .0998 .0197 
SDev .OOlO .OOOl .0003 .OOOl 
%RSD 55.57 .6441 .2698 .4567 

Units ppm PPm PPm PPm 

#I ,0010 .0103 .0996 .0197 
#2 .0024 .0102 . l o o 0  .0196 

Errors NOCHECK LC Pass LC Pass LC Pass 
High .0150 .1500 .0300 
Low . 0 0 5 0  .0500 .OlOO 

Elem La3988 Li6707 Mg2790 Mn2576 

Avge .OOOl ,0804 ,0006 .0304 
SDev .OOOl .0005 .0004 . o o o o  
%RSD 147.5 .6074 68.06 .1476 

Units ppm PPm PPm PPm 

#I - .  0000 .0807 .0008 .0304 
#2 .0002 .0800 .0003 .0305 

Errors NOCHECK LC Pass NOCHECK LC Pass 
High .1500 .0450 
Low .0500 .0150 

Elem Ni2316 P - 1782 2203/1 2203/2 

Avge ,0808 .0983 .0069 ,0050 
SDev .0011 .0056 .0018 .0003 
%RSD 1.326 5.726 25.55 6.312 

Units ppm PPm PPm PPm 

#1 .0800 .0943 .0057 .0048 
#2 .0816 ,1023 .0082 .0052 

Errors LC Pass LC Pass NOCHECK NOCHECK 

Low .0400 .0500 
High .1200 .1500 

Elem Sc3613 1960/1 1960/2 Si2881 

Operator: 

010234 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
.0207 .0097 - .  0041 
. o o o o  .OOOl .0003 
.0886 .5851 7.760 

,0207 .0097 - .  0038 
.0207 .0098 - .  0043 
LC Pass LC Pass NOCHECK 
.0300 .0150 
.OlOO .0050 

Cu3247 Fe2714 K 7664 

.0493 .1110 .0089 

. o o o o  .0184 .0147 

.0305 16.59 166.0 

PPm PPm PPm 

.0493 .0980 - .  0015 

.0493 ,1240 .0193 

LC Pass LC Pass NOCHECK 
,0750 ,1500 
.0250 .0500 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0209 .2538 .0194 
.0002 .2219 .0026 
1.172 87.44 13.66 

.0211 .0969 .0212 
,0207 .4107 .0175 

LC Pass NOCHECK NOCHECK 
.0300 
.OlOO 

Pd3404 S 1820 Sb2068 

.0015 .0119 .1244 

.0005 .0018 .0077 
32.50 14.99 6.186 

PPm PPm PPm 

,0019 .0132 .1189 
.0012 .0106 .1298 

NOCHECK NOCHECK LC Pass 
.1800 
.0600 

Pb220 Se196 Sn1899 
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010235 
Units 
Avge 
SDev 
%RSD 

%R 
102.2 
1.4 

1.365 

PPm 
.0166 
.0038 
22.75 

PPm 
.0086 
.0012 
13.45 

PPm PPm PPm PPm 
.1118 .0056 .0113 .1354 
.0020 .0008 .0020 .0008 
1.810 14.16 18.00 .5853 

#1 
#2 

103.2 
101.2 

.0193 

.0140 
,0095 
.0078 

.1103 .0051 .0127 .1348 

.1132 ,0062 .0099 .1359 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
.1500 .0090 .0150 ,1500 
.0500 .0030 .0050 .0500 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0207 
,0001 
.3359 

Th2837 
PPm 
.0005 
.0009 
191.9 

Ti3349 
PPm 
.0200 
,0001 
.3175 

T11908 U - 4090 V - 2924 W - 2079 
PPm PPm PPm PPm 
.0230 .1953 .0999 - .  0022 
. o o o o  ,0079 .OOOl .OOOl 
.1799 4.053 .1016 3.969 

.0208 

.0207 
.0011 
- .  0002 

,0200 
.0201 

.0230 .1897 ,0999 - .  0022 

.0230 .2009 ,0998 - .  0023 

Errors 
High 
Low 

LC Pass 
.0300 
.OlOO 

NOCHECK LC Pass 
.0300 
,0100 

LC Pass NOCHECK LC Pass NOCHECK 
.0300 . 1 5 0 0  
.OlOO . 0 5 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

11.37 

PPm 
Zn2062 
PPm 
.0403 
.OOOl 
.1742 

Zr3496 
PPm 
.0955 
. o o o o  
,0089 

- .  0001 
- .  0001 

.0403 

.0402 
.0955 
.0955 

Errors 
High 
Low 

NOCHECK LC Pass 
.0600 
.0200 

NOCHECK 



Analysis Report 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
736476  
1 0 0 2 9 . 6 0  
1 . 3 6 1 8 3 7  

743568  
729384 

2 
Time 
- -  

1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

0 2 / 1 5 / 0 5  1 0 : 4 0 : 1 9  PM Page 3 

010236 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: icsa 
Run Time: 02/15/05 22:40:31 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0006 493.4 - .  0016 
SDev .0002 . o  ,0043 
%RSD 31.90 .0072 264.1 

#1 - .  0007 493.4 .0014 
#2 - .  0005 493.4 - .  0047 
Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 449.1 - .  0005 .OOOl 
SDev 1.6 .0007 .0009 
%RSD .3650 145.5 584.3 

#I 447.9 . o o o o  - .  0005 
#2 450.2 - .  0010 ,0008 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge - .  0023 .0183 524.9 
SDev .0002 .0007 .4 
%RSD 7.890 3.951 0685 

Units ppm PPm PPm 

#1 - .  0022 .0188 524.6 
#2 - .  0025 .0178 525.1 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P - 1782 2203/1 

Avge .OOOl - .0176 .0428 
SDev .0009 ,0043 ,0037 
%RSD 1056. 24.51 8.626 

Units ppm PPm PPm 

#I - .  0006 - .  0146 .0454 
#2 .0008 - .  0207 .0402 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

010237 Operator: 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
.8095 .0009 - .  0001 - .  0042 
.0357 .OOOl . o o o o  .0025 
4.406 5.612 23.32 59.07 

.8348 .OOlO - .  0001 - .  0024 

.7843 .0009 - .  0001 - .  0059 
NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm - .  0005 .0013 187.7 - .  0115 
.0005 .0002 .3 .0160 

97.25 12.13 .1541 139.9 

- .  0002 .0012 187.5 - .  0228 
- .  0009 .0015 187.9 - .  0001 
NOCHECK NOCHECK LC Pass NOCHECK 

240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0011 - .  0006 .1485 - .  0142 

.0780 .0020 . o o o o  .0006 
2.572 94.38 52.49 14.03 

- .  0010 - .  0011 .0934 - .  0128 
- .  0011 - .  0002 .2036 - .  0156 
NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 

- .  0311 .0042 .0191 .0108 
.0044 .0027 .0018 .OOlO 

14.18 63.82 9.335 9.242 

PPm PPm PPm PPm 

- .  0279 .0023 .0178 ,0115 
- .0342 .0061 .0204 ,0101 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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010238 

Units %R 
Avge 93.76 
SDev 1.46 
%RSD 1.555 

PPm 
.0065 
.0005 
8.147 

PPm - .  0029 
,0010 

34.18 

PPm PPm PPm PPm 
.0223 - .  0064 .0002 .0406 
.0030 ,0042 .0008 .0063 
13.63 64.90 361.0 15.60 

#1 94.79 
#2 92.73 

.0068 

.0061 
- .  0022 
- .  0036 

.0245 - .  0035 .0008 .0451 

.0202 - .  0094 - .  0004 .0361 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge ,0130 
SDev . o o o o  
%RSD .0417 

Th2837 
PPm 
.0286 
.0020 
6.998 

Ti3349 
PPm - .  0017 
.0003 

19.23 

T11908 U 4090 V 2924 W 2079 

- .  0100 .0028 - .  0009 - .  0020 
.0044 .0039 .0004 .0002 

43.99 139.5 44.31 11.47 

PPm PPm PPm PPm 

#1 .0130 
#2 .0130 

.0300 
,0272 

- .0015 
- .  0019 

- .  0131 . o o o o  - .  0012 - .  0018 
- .  0069 .0055 - .  0006 - .  0022 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Y 3710 Elem - 
Units ppm 
Avge - .  0005 
SDev . o o o o  
%RSD 3.742 

Zn2062 
PPm 
.0195 
.OOOl 
.3724 

Zr3496 
PPm - .  0002 

. 0 0 0 2  
72.38 

#I - .  0005 
#2 - .  0006 

.0196 

.0195 
- .  0001 
- .  0003 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 0 2 / 1 5 / 0 5  1 0 : 4 5 : 0 6  PM Page 3 

010239 
IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  - -  - -  - -  - -  - -  
Avge 675880  10000 
SDev 1 0 5 5 0 . 7 4  . O O O O O O O  - -  - -  - -  - -  - -  
%RSD 1 . 5 6 1 0 3 6  . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  
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Method: DAILY2 Sample Name: icsab 
Run Time: 02/15/05 22:45:18 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010240 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm P b  PPm PPm PPm 
Avge 1.088 499.0 1.039 H1.710 .5386 .4811 - .  0022 
SDev . o o o  .4 ,001 .030 . 0 0 0 4  .0007 .0002 
%RSD .0434 .0786 .1434 1.765 .0726 ,1514 8.398 

#1 1.088 499.2 1.038 H1.731 .5383 .4816 - .  0023 - .  0020 #2 1.089 498.7 1.040 H1.688 .5389 ,4806 

Errors LC Pass LC Pass LC Pass LC High LC Pass LC Pass NOCHECK 
High 1.200 600.0 1.200 1.200 ,6000 .6000 
Low .8000 400.0 ,8000 .8000 .4000 .4000 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 453.4 .9364 .4753 .4856 .5553 189.5 - .  0331 
SDev 1.6 .0005 .0014 .0026 .0014 .4 .0019 
%RSD .3490 .0517 .3006 .5389 .2508 .1947 5.859 

#1 454.6 .9367 .4763 .4875 .5543 189.7 - .  0345 
#2 452.3 .9361 .4743 .4838 .5563 189.2 - .  0317 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass NOCHECK 
High 600.0 1.200 .6000 .6000 .6000 240.0 
Low 400.0 .8000 .4000 ,4000 ,4000 160.0 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

- .  0191 
SDev .0009 .004 1.1 .0003 . o o o  .1693 .0058 
%RSD 55.06 .3014 ,2091 .0698 .0214 80.23 30.27 

Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0016 1.187 530.8 .4877 1.031 .2111 

#1 - .  0022 1.184 531.6 .4879 1.032 .0913 - ,0232 - .  0150 #2 - .  0010 1.189 530.0 .4874 1.031 .3308 

Errors NOCHECK LC Pass LC Pass LC Pass LC Pass NOCHECK NOCHECK 

Low ,8000 400.0 .4000 .8000 
High 1.200 600.0 .6000 1.200 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S - 1820 Sb2068 

Avge .9513 1.006 1.019 .9587 .0012 .0297 1.063 
SDev ,0059 .001 .011 .0078 .0032 .0007 .019 
%RSD .6200 .0613 1.117 .8149 279.1 2.284 1.781 

Units ppm PPm PPm PPm PPm PPm PPm 

#I ,9555 1.006 1.011 .9532 - .  0011 .0292 1.077 
#2 .9472 1.005 1.027 ,9642 ,0035 .0302 1.050 

Errors LC Pass LC Pass NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 

Low .8000 .8000 .8000 
High 1.200 1.200 1.200 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010241 
Units 
A v g e  
S D e v  
%RSD 

%R 
92.99 

.69 
.7424 

P P m  
1.035 
.017 

1.645 

P P m  
1.029 
.013 

1.252 

P P m  P P m  P P m  P P m  
1.077 .9789 1.031 1.052 
.001 .0090 .014 .001 
.0547 ,9201 1.383 ,0567 

#1 
#2 

1.023 
1.047 

1.020 
1.038 

1.076 .9725 1.021 1.052 
1.077 .9852 1.041 1.053 

92.50 
93.48 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
1.200 1.200 1.200 

.8000 .8000 . 8 0 0 0  

Errors 
High 
Low 

NOCHECK NOCHECK 

Elem 
Units 
A v g e  
S D e v  
%RSD 

Th2837 
P P m  
,0267 
.0049 
18.36 

Ti3349 
P P m  
.9894 
.0003 
.0269 

TI1908 U 4090 V - 2924 W 2079 

.9987 .9962 .4987 .0016 

.0026 .0247 .0009 .0052 

.2606 2.480 .1858 324.7 

P P m  P P m  P P m  P P m  
Sr4215 
P P m  
1.071 
.001 
.lo46 

1.070 
1.071 

.0301 

.0232 
.9892 
.9896 

.9968 .9788 .4994 - .  0021 
1.001 1.014 .4980 .0053 

Errors 
High 
Low 

LC Pass 
1.200 
.8000 

NOCHECK LC Pass 
1.200 
. 8 0 0 0  

LC Pass NOCHECK LC Pass NOCHECK 
1.200 . 6 0 0 0  
.8000 . 4 0 0 0  

E l e m  
Units 
A v g e  
S D e v  
%RSD 

Zr3496 
P P m  
.9773 
.OOlO 
.lo76 

Y - 3710 
P P m  - .  0005 
.OOOl 

17.54 

Zn2062 
P P m  
,9735 
.0039 
.4037 

#1 
#2 

- .  0005 
- .  0006 

.9763 

.9708 
.9781 
.9766 

Errors 
High 
Low 

NOCHECK LC Pass 
1.200 
.8000 

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 3 4 

0 2 / 1 5 / 0 5  1 0 : 4 9 : 5 2  PM Page 3 

5 6 010q42 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
670300  1 0 0 0 0  
4 9 6 7 . 4 2 5  . O O O O O O O  - -  - -  - -  - -  - -  
. 7 4 1 0 7 5 5  . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

666787  1 0 0 0 0  
673812  1 0 0 0 0  
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Method: DAILY2 Sample Name: ccv8 
Run Time: 02/15/05 22 : 53 :44 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1.002 9.721 5.119 
SDev .002 .022 .002 
%RSD .1938 .2298 .0377 

Units ppm PPm PPm 

#I 1.003 9.737 5.117 
#2 1.000 9.706 5.120 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 19.91 .9864 5.003 
SDev .01 .0013 .001 
%RSD .0637 .1356 .0137 

Units ppm PPm PPm 

#I 19.90 .9855 5.003 
#2 19.91 .9873 5.002 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.972 4.699 19.80 
SDev .008 .011 .01 
%RSD .1686 ,2350 .0403 

#1 4.978 4.707 19.80 
#2 4.966 4.691 19.81 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P 1782 2203/1 

Avge 5.062 4.955 4.940 
SDev .006 .007 .012 
%RSD .1114 ,1380 .2434 

Units ppm PPm PPm 

#I 5.058 4.960 4.931 
#2 5.065 4.951 4.948 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010243 

B 2496 Ba4934 Be3130 Bi2230 

5.279 10.29 .9829 5.039 
.012 .04 .OOOl .018 
.2322 .4289 .0153 ,3478 

PPm PPm PPm PPm 

5.271 10.26 ,9830 5.051 
5.288 10.32 .9828 5.027 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Fe2714 K 7664 Cr2677 Cu3247 

1.998 2.066 10.03 18.11 
.002 .001 .05 .05 

.4660 .2836 .1222 .0721 

PPm PPm PPm PPm 

1.996 2.067 9.997 18.15 
2.000 2.065 10.06 18.07 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9,000 18.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.009 5.037 27.71 H40.23 
.001 .002 .13 .20 
.0669 .0344 ,4782 .4927 

1.009 5.039 27.80 H40.37 
1.008 5.036 27.61 H40.09 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

2203/2 Pd3404 S - 1820 Sb2068 
PPm PPm PPm PPm 
4.950 .9974 1.002 1.004 
.003 .0034 .002 .001 
.0545 .3394 .1812 .1221 

4.948 .9950 1.004 1.005 
4.952 ,9998 1.001 1.003 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  Report 9e 2 0102a 
0 2 / 1 5 / 0 5  1 0 : 5 8 : 1 9  PM 

U n i t s  
Avge  
SDev 
%RSD 

%R 
1 0 1 . 6  

. 6  
. 6 1 8 4  

PPm 
5 . 1 9 3  

. 0 1 6  
. 3 0 2 5  

PPm 
5 . 2 3 8  

. 0 2 2  
. 4 1 2 7  

PPm 
5 . 1 5 9  

. 0 0 2  
. 0 4 5 7  

PPm 
4 . 9 4 7  

, 0 0 6  
. 1 1 7 3  

PPm 
5 . 2 2 3  

. 0 2 0  
. 3 7 6 2  

PPm 
5 . 0 6 0  
.010 

, 2 0 1 9  

1 0 2 . 1  
1 0 1 . 2  

5 . 1 8 2  
5 . 2 0 4  

5 . 2 2 2  
5 . 2 5 3  

5 . 1 6 1  
5 . 1 5 7  

4 . 9 4 3  
4 . 9 5 1  

5 . 2 0 9  
5 . 2 3 7  

5 . 0 5 2  
5 . 0 6 7  

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

S r 4 2 1 5  
PPm 
5 . 0 7 4  

. 0 0 6  
. 1 2 5 3  

Th2837  
PPm 
. 9 7 3 4  
. 0 0 0 6  
. 0 6 0 2  

T i 3 3 4 9  
PPm 
4 . 9 6 7  

. 0 0 3  
, 0 5 9 0  

T I 1 9 0 8  
PPm 
5 . 2 1 2  

. 0 0 2  
. 0 4 5 8  

U 4 0 9 0  

. 9 9 4 5  

. 0 0 2 1  

. 2 0 7 5  

PPm 
V - 2924 
PPm 
5 . 0 0 5  

, 0 0 2  
. 0 4 8 2  

W - 2 0 7 9  
PPm 
1 . 0 8 1  

, 0 0 6  
. 5 3 4 5  

#1 
#2 

5 . 0 7 8  
5 . 0 6 9  

. 9 7 3 8  
, 9 7 3 0  

4 . 9 6 9  
4 . 9 6 5  

5 . 2 1 4  
5 . 2 1 0  

. 9 9 6 0  

. 9 9 3 1  
5 . 0 0 3  
5 . 0 0 7  

1 . 0 7 7  
1 . 0 8 5  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1.100 
.g000 

E r r o r s  
High 
Low 

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Zn2062 
PPm 
1 . 0 1 2  
.001 

. 1 3 3 7  

Z r 3 4 9 6  
PPm 
4 . 8 6 4  

. 0 0 4  
. 0 7 5 7  

Y 3710  

4 . 8 4 1  
. 0 0 2  

. 0 3 9 5  

PP" 

#1 
#2 

1 . 0 1 1  
1 . 0 1 3  

4 . 8 6 7  
4 . 8 6 1  

4 . 8 4 2  
4 . 8 4 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
H i g h  
Low 

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 732394 
SDev 4532.555 
%RSD .6188683 

#1 735599 
#2 729189 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 4 

02/15/05 10:58:19 PM Page 3 

5 6 019245 
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Method: DAILY2 Sample Name: ccb8 
Run Time: 02/15/05 23:02:11 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge ,0005 .0044 - .  0023 
SDev ,0003 .0034 .0007 
%RSD 54.60 78.23 29.11 

#I .0007 .0068 - .  0028 
#2 .0003 .0020 - .  0019 
Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 Co2286 

Avge .0034 .0002 .0007 
SDev .0009 .0003 ,0001 
%RSD 27.43 137.1 7.266 

Units ppm PPm PPm 

#1 .0027 . o o o o  .0007 
#2 .0041 .0005 .0008 

Errors LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 
Low - .  0500 - .  0050 - .  0 0 5 0  

Elem La3988 Li6707 Mg2790 

Avge .0009 .0050 .0042 
SDev .0003 .OOOl .0004 
%RSD 30.56 1.107 8.667 

Units ppm PPm PPm 

#1 . 0 0 0 7  H. 0050 .0045 
#2 .0011 .0049 .0040 

Errors LC Pass LC Pass LC Pass 
High .0050 ,0050 .0500 
Low - .  0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 

Avge .OOOl ,0014 .0048 
SDev .0004 .0074 .0025 
%RSD 294.7 546.8 53.08 

Units ppm PPm PPm 

#I - .  0002 .0066 .0030 
#2 .0005 - .  0039 .0066 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High .0050 .OlOO 

Elem Sc3613 1960/1 1960/2 

Operator: 
010246 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
H.3594 - .  0000 - .  0001 - .  0045 
.0090 . o o o o  . o o o o  .0020 
2.499 6906. 2.777 44.31 

H.3657 - .  0000 - .  0001 - .  0031 
H.3530 . o o o o  - .  0001 - .  0060 
LC High LC Pass LC Pass LC Pass 
.0500 .0050 .0050 .OlOO 
- .  0500 - .  0050 - .  0050 - .  0100 
Cr2677 Cu3247 Fe2714 K 7664 

. o o o o  - .  0005 .0038 .0019 

.0012 .OOlO .0152 .0264 
52820. 206.5 399.7 1425. 

PPm PPm PPm PPm 

- .  0009 - .  0012 - .  0069 - .  0168 
.0009 .0002 .0145 .0205 

LC Pass LC Pass LC Pass LC Pass 
. 0 0 5 0  ,0050 .0250 . l o o 0  
- .  0050 - .  0050 - .  0250 - .  1000 
Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
.OOOl .0015 H. 0681 .0171 
.OOOl .0008 .1989 .OOlO 
271.6 50.09 291.9 5.808 

- .  0000 .0021 L- .0725 .0178 
.0002 .OOlO H.2088 .0164 

LC Pass LC Pass LC High LC Pass 
,0050 .0050 .0500 .0500 
- .  0050 - .  0050 - .  0500 - .  0500 
2203/2 Pd3404 S 1820 Sb2068 

- .  0043 .0028 .0058 .0023 
,0023 .0031 .0004 .0036 

53.47 107.0 6.787 157.2 

PPm PPm P b  PPm 

- .  0059 .0007 .0055 - .  0003 
- .  0027 .0050 .0061 .0048 

NOCHECK LC Pass LC Pass LC Pass 
.0050 .OlOO .OlOO 
- .  0050 - .  0100 - .  0100 

Si2881 Pb220 Se196 Sn1899 
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010247 
PPm PPm 
.0012 H. 0313 
,0012 .0027 
103.6 8.628 

Units 
Avge 
SDev 
%RSD 

%R 
102.8 
1.2 

1.164 

PPm 
.0056 
,0016 
29.33 

PPm - .  0011 
.OOlO 

89.87 

PPm - .  0001 
.0046 

8324. 

PPm - .  0012 
,0024 

192.6 

#1 
#2 

.0068 

.0045 
- .  0004 
- .  0018 

- .  0033 
.0032 

- .  0029 
.0004 

.0020 H. 0332 

. 0 0 0 3  H. 0294 
103.6 
101.9 

LC Pass LC High 
.0050 .0050 
- .  0050 - .  0050 

NOCHECK NOCHECK NOCHECK LC Pass 
,0100 
- .  0100 

LC Pass 
.0030 
- .  0030 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 
PPm 
.0016 
.0003 
17.98 

Ti3349 
PPm 
. o o o o  
. o o o o  
28.14 

T11908 
PPm 
.0016 
.0016 
102.5 

U 4090 

.0373 

.0055 
14.64 

PPm 
V - 2924 W 2079 

.OOOl . 0 0 0 8  

.0004 .0040 
382.3 527.2 

PPm Pprn 
Sr4215 
PPm 
. o o o o  
. o o o o  
30.85 

#1 
#2 

.0412 

.0334 
- .0002 - . 0 0 2 1  
.0004 .0036 

. o o o o  

. o o o o  
.0018 
.0014 

. o o o o  

. o o o o  
.0004 
.0027 

LC Pass 
.loo0 - .  1000 

LC Pass LC Pass 
.0050 I O 1 0 0  - .  0050 - .  0100 

Errors 
High 
L o w  

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
.OlOO 
- . O l O O  

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
.OlOO 
- .  0100 

Elem 
Units 
Avge 
SDev 
%RSD 

Zr3496 
PPm 
. 0 0 0 3  
.0004 
136.4 

Y - 3710 
PPm - .  0001 
.OOOl 

121.0 

Zn2062 
PPm 
. o o o o  
.0002 
449.0 

#1 
#2 

. o o o o  

.0005  
- .  0001 
- . o o o o  

- .  0001 
.0002 

Errors 
High 
Low 

LC Pass 
.0050 
- . 0 0 5 0  

LC Pass 
.0050 
- .  0050 

LC Pass 
,0050 
- .0050 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 3 4 

0 2 / 1 5 / 0 5  1 1 : 0 6 : 4 5  PM Page 3 

5 
010248 

6 7 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
740938  1 0 0 0 0  - -  
8 5 8 8 . 5 1 9  . O O O O O O O  - -  - -  - -  - -  - -  
1 . 1 5 9 1 4 1  . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  

- -  - -  - -  - -  

7 4 7 0 1 1  1 0 0 0 0  
734865  1 0 0 0 0  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 1 : 1 1 : 3 2  PM Page 1 

Method: DAILY2 Sample N a m e :  pbw-B10Wlp59201df100 Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 0 6 : 5 7  
C o m m e n t :  
Mode: CONC C o r r .  Factor :  1 

010249 

E l e m  Ag328O A13082 As1890 B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm P& PPm PPm PPm 
Avge . 0 0 0 5  . 0 0 9 3  - .  0012 . 3 2 8 9  . o o o o  - .  0 0 0 1  - .  0060 
SDev . 0 0 0 4  . 0 0 0 6  .OOOl . 0 1 8 2  .OOOl . o o o o  . 0 0 1 4  
%RSD 8 8 . 0 8  6 . 9 0 8  7 . 7 5 9  5 . 5 2 8  1 0 5 4 .  2 2 . 4 1  2 2 . 9 8  

#I . 0 0 0 8  . 0 0 9 7  - .  0 0 1 3  . 3 4 1 8  .OOOl - .  0 0 0 1  - .  0070 
. 0 0 8 8  - .  0 0 1 1  . 3 1 6 0  - .  0 0 0 1  - .  0 0 0 1  - .  0050 #2 , 0 0 0 2  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  K - 7664 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 5 2  . o o o o  . 0 0 0 2  . o o o o  .OOOl - .  0 0 2 3  , 0 0 1 1  
SDev . 0 0 0 5  . 0 0 0 2  . 0 0 0 8  . 0 0 2 1  .0011 . 0 1 4 1  . 0 1 0 4  
%RSD 9 . 7 2 4  1 9 0 9 .  3 0 8 . 8  4 2 2 9 0 .  7 3 4 . 2  6 0 8 . 0  9 3 4 . 7  

#I , 0 0 4 9  - .  0 0 0 2  - .  0 0 0 3  . 0 0 1 5  . 0 0 0 9  - .  0 1 2 3  - .  0 0 6 3  
#2 . 0 0 5 6  . 0 0 0 2  . 0 0 0 8  - .  0 0 1 5  - .  0 0 0 6  . 0 0 7 7  . 0 0 8 5  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 3  . 0 0 4 3  . 0 0 2 1  .OOOl .OOlO - .  0 8 8 1  . 0 0 5 4  
SDev . 0 0 0 4  .OOOl , 0 0 1 4  .OOOl .0011 . 0 6 0 1  . 0 1 5 3  
%RSD 1 7 1 . 2  1 . 2 1 6  6 8 . 0 2  8 5 . 5 5  111.1 6 8 . 2 2  2 8 2 . 1  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

- .  0054 - .  1 3 0 6  #I - .  0 0 0 1  . 0 0 4 4  . 0 0 3 1  .OOOl , 0 0 1 7  
#2 . 0 0 0 6  . 0 0 4 3  .0011 . o o o o  . 0 0 0 2  - .  0 4 5 6  , 0 1 6 3  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  S b 2 0 6 8  

Avge  - .  0 0 0 9  - .  0004 . 0 0 4 2  - .  0004 , 0 0 1 3  . 0 1 3 7  . 0 0 1 4  
SDev . 0 0 1 3  , 0 0 2 0  . 0 0 4 2  . 0 0 2 2  , 0 0 3 7  . 0 0 7 4  . 0 0 0 4  
%RSD 1 4 2 . 3  4 5 2 . 1  9 8 . 5 9  5 3 4 . 4  2 7 8 . 5  5 3 . 7 7  2 6 . 8 6  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . o o o o  .OOlO . 0 0 1 3  . 0 0 1 2  - .  0 0 1 3  . 0 0 8 5  . 0 0 1 7  
#2 - .  0 0 1 8  - .  0 0 1 8  . 0 0 7 2  - .  0020 . 0 0 4 0  . 0 1 8 9  . 0 0 1 2  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  S n 1 8 9 9  

Avge  9 9 . 5 3  . 0 0 3 0  .0015 . 1 1 7 5  . 0 0 1 2  . 0 0 2 0  . 0 2 6 6  
SDev 2 . 1 2  . 0 0 8 4  . 0 0 1 2  . 0 2 5 9  .OOOl . 0 0 2 0  . 0 0 8 2  
%RSD 2 . 1 3 3  2 8 3 . 4  8 0 . 6 7  2 1 . 9 9  8 . 4 9 7  9 9 . 5 8  3 0 . 8 6  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 9 8 . 0 3  - .  0 0 3 0  . 0 0 2 4  . 0 9 9 2  . 0 0 1 2  . 0 0 0 6  . 0 3 2 5  
#2 1 0 1 . 0  . 0 0 8 9  . 0 0 0 6  , 1 3 5 8  , 0 0 1 1  . 0 0 3 4  . 0 2 0 8  

E l e m  S r 4 2 1 5  Th2837 T i 3 3 4 9  T11908 U - 4 0 9 0  V - 2924 W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  , 0 0 3 9  , 0 0 0 2  - .  0 0 0 5  . 0 0 3 4  . 0 0 0 4  - .  0 0 0 0  
SDev . o o o o  . 0 0 6 5  . 0 0 0 3  . 0 0 1 2  .OOlO . 0 0 0 6  . 0 0 3 3  
%RSD 1 4 2 . 3  1 6 7 . 4  1 8 2 . 1  2 3 2 . 9  2 8 . 8 6  1 3 1 . 1  9 2 3 6 .  

#1 . o o o o  . 0 0 8 4  . 0 0 0 4  - .  0014 . 0 0 2 7  . 0 0 0 8  - .  0024 
#2 - .  0 0 0 0  - .  0 0 0 7  - .  0 0 0 0  . 0 0 0 3  . 0 0 4 1  . o o o o  . 0 0 2 3  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

.0002 
1853. 

P b  

.0002 
- .  0001 
1 
*Counts 
sc 
361.384 
717420 
15266.44 
2.127963 

706625 
728215 

Zn2062 
PPm 
.OOlO 
.OOOl 
15.04 

.0009 

.0011 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
1 0 0 0 0  

Zr3496 
PPm 
.0143 
.0030 
20.96 

.0165 

.0122 

3 
NOTUSED 
- -  

02/15/05 11:11:32 PM 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 1 : 1 6 : 1 8  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  pbw-BlOW2 dflOO Operator: 
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 1 1 : 4 4  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 010251 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 7  . 0 1 1 7  - , 0 0 2 2  . 2 9 6 1  . o o o o  - .  0 0 0 1  - .  0 0 3 5  
SDev .0011 .0011 . 0 0 0 2  . 0 1 2 6  . o o o o  . o o o o  .OOlO 
%RSD 1 4 9 . 5  9 . 8 5 0  7 . 5 5 9  4 . 2 5 1  1 8 0 . 2  6 . 9 5 9  2 9 . 7 1  

#I - .  0 0 0 0  . 0 1 0 9  - .  0 0 2 1  . 3 0 5 0  . o o o o  - .  0 0 0 1  - .  0028  
#2 . 0 0 1 5  . 0 1 2 5  - .  0024 . 2 8 7 2  - .  0 0 0 0  - .  0 0 0 1  - .  0043  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 6 6  .OOOl , 0 0 0 4  - .  0002 .OOOl - .  0033  - .  0090  
SDev . 0 0 0 7  , 0 0 0 3  . 0 0 0 6  .OOOl . 0 0 0 5  . 0 1 0 5  .0101 
%RSD 1 1 . 0 2  4 6 9 . 7  1 6 8 . 6  4 7 . 3 1  3 7 1 . 0  3 1 9 . 4  1 1 3 . 1  

#1 . 0 0 6 1  - .  0 0 0 1  - .  0 0 0 1  - .  0003  - .  0002  - .  0107  - .  0 1 6 1  
#2 . 0 0 7 2  . 0 0 0 3  . 0 0 0 8  - .  0002 . 0 0 0 5  . 0 0 4 1  - .  0018  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3 3 02 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0003  . 0 0 3 9  . 0 0 2 3  . 0 0 1 5  . 0 0 0 7  - .  0478  - .  0 0 0 7  
SDev .0011 .OOOl . 0 0 1 2  . o o o o  . 0 0 0 4  . 0 3 8 8  . 0 0 6 2  
%RSD 3 3 2 . 1  2 . 1 1 3  5 1 . 3 8  2 . 9 8 4  5 2 . 7 9  8 1 . 2 0  8 4 3 . 4  

#I - .  0 0 1 1  . 0 0 4 0  , 0 0 1 5  , 0 0 1 4  . 0 0 0 4  - . 0 7 5 2  - .  0 0 5 1  
#2 . 0 0 0 4  . 0 0 3 9  . 0 0 3 2  . 0 0 1 5  .OOlO - .  0204 . 0 0 3 7  

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  Sb2068  

Avge  . 0 0 0 7  - .  0 0 8 7  - .  0 0 0 5  - .  0014 - .  0004  . 0 1 2 7  . 0 0 4 0  
SDev . 0 0 0 7  . 0 0 6 5  . 0 0 0 7  .0011 . 0 0 2 1  . 0 0 7 0  . 0 0 3 6  
%RSD 1 0 1 . 5  7 4 . 3 5  1 2 3 . 2  8 2 . 4 7  4 9 1 . 7  5 5 . 5 7  9 0 . 1 0  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 0 1 2  - .  0 1 3 3  - .  0 0 0 1  - .  0022 - .  0 0 1 9  , 0 0 7 7  . 0 0 1 4  
#2 . 0 0 0 2  - .  0 0 4 1  - .  0010  - .  0006  .OOlO . 0 1 7 7  . 0 0 6 5  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  

Avge  9 7 . 9 8  . 0 0 2 0  . 0 0 0 8  . 1 2 4 1  - .  0 0 1 1  , 0 0 1 2  . 0 3 0 9  
SDev . 0 7  . 0 0 0 9  . 0 0 4 9  . 0 2 1 8  . 0 0 0 5  . 0 0 3 6  . 0 0 4 1  
%RSD . 0 7 4 6  4 6 . 7 9  5 9 8 . 0  1 7 . 5 4  5 0 . 1 2  2 9 2 . 9  1 3 . 3 3  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 9 7 . 9 3  . 0 0 2 6  . 0 0 4 3  . l o 8 7  - .  0014  . 0 0 3 8  . 0 3 3 9  
#2 9 8 . 0 4  . 0 0 1 3  - .  0027  . 1 3 9 5  - .  0 0 0 7  - .  0013  . 0 2 8 0  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 0  . 0 0 2 2  . 0 0 0 2  - .  0027  - .  0 1 2 5  , 0 0 0 4  - .  0002 
SDev . o o o o  . 0 0 0 3  .OOOl . o o o o  . 0 1 8 7  .0011 . 0 0 2 3  
%RSD 1 4 1 2 .  1 3 . 3 7  3 3 . 6 3  1 . 2 6 6  1 4 9 . 4  2 8 2 . 2  1 0 3 6 .  

#I - .  0 0 0 0  . 0 0 2 4  . 0 0 0 2  - .  0027  - .  0 2 5 7  - .  0004 - .  0 0 1 9  
#2 . o o o o  . 0 0 2 0  .OOOl - .  0027  . 0 0 0 7  .0011 . 0 0 1 4  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y - 3710 
PPm 
- .  0000 

. o o o o  
.0108 

- .  0 0 0 0  
- .  0 0 0 0  

1 
*Counts 
sc 
361.384 
706304 
491.4392 
.0695790 

705956 
706651 

Zn2062 
PPm 
.0011 
,0003 
27.01 

.0009 

.0013 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/15/05 11:16:18 PM 

Zr3496 
PPm 
.0084 
.0012 
13.92 

.0076 

.0092 

010252 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  11 : 2 1  : 0 5  PM page 1 

Method: DAILY2 S a m p l e  N a m e :  srm-B1OW1 dflOO 
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 1 6 : 3 1  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  

Avge  . 0 0 0 2  . 8 5 9 9  . 0 0 0 4  . 2 6 6 8  
SDev . 0 0 1 9  .0110 . 0 0 1 9  . 0 0 9 1  
%RSD 1 1 3 3 .  1 . 2 8 2  4 7 0 . 7  3 . 4 2 4  

U n i t s  ppm PPm PPm PPm 

#1 - .  0012 . 8 5 2 1  - .  0 0 0 9  , 2 7 3 2  
#2 . 0 0 1 5  . 8 6 7 7  . 0 0 1 7  . 2 6 0 3  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge . 0 8 7 9  - . 0 0 0 3  . 0 0 0 2  . 0 0 1 2  
SDev . 0 0 2 4  .OOOl . 0 0 1 5  . 0 0 0 8  
%RSD 2 . 7 5 7  2 2 . 4 4  7 4 0 . 6  6 7 . 3 4  

#1 . 0 8 6 2  - .  0004  - .  0008  . 0 0 1 7  
#2 , 0 8 9 6  - .  0 0 0 3  . 0 0 1 2  . 0 0 0 6  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 

Avge  - .  0002 . 0 0 4 0  . 0 1 8 9  . 0 0 5 1  
SDev . 0 0 1 5  .OOOl . 0 0 7 4  . o o o o  
%RSD 7 8 8 . 9  2 . 1 1 2  3 9 . 0 5  . 8 3 8 2  

Un i t s  ppm PPm PPm PPm 

#1 - .  0012 . 0 0 4 0  . 0 1 3 7  . 0 0 5 1  
#2 . 0 0 0 9  . 0 0 4 1  . 0 2 4 1  . 0 0 5 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  

Avge  - .  0 0 0 1  , 0 0 0 7  . 0 0 0 3  . 0 0 0 3  
SDev . 0 0 0 8  . 0 0 5 7  . 0 0 0 4  . 0 0 3 7  
%RSD 1 3 1 9 .  7 7 3 . 5  1 5 7 . 8  1 4 7 5 .  

U n i t s  ppm PPm PPm PPm 

#1 . 0 0 0 5  . 0 0 4 8  - .  0 0 0 0  . 0 0 2 9  
#2 - .  0006 - .  0 0 3 3  . 0 0 0 6  - .  0024 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  

Avge  9 9 . 4 3  . 0 0 1 7  . 0 0 1 9  4 . 0 9 5  
SDev .01 . 0 0 6 3  . 0 0 2 7  . 0 2 3  
%RSD , 0 0 7 0  3 8 2 . 2  1 4 0 . 6  .5551 

U n i t s  %R PPm PPm PPm 

#1 9 9 . 4 4  - .  0 0 2 8  . 0 0 3 8  4 . 0 7 9  
#2 9 9 . 4 3  . 0 0 6 2  . o o o o  4 . 1 1 1  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 
U n i t s  ppm PPm PPm PPm 
Avge . 0 0 0 8  . 0 0 4 5  , 0 1 7 6  , 0 0 2 0  
SDev .OOOl . 0 0 2 9  . 0 0 0 2  . 0 0 4 0  
%RSD 9 . 0 4 9  6 4 . 1 7  1 . 3 8 2  1 9 6 . 2  

#I . 0 0 0 8  . 0 0 6 5  . 0 1 7 8  - .  0008  
#2 . 0 0 0 9  . 0 0 2 5  . 0 1 7 5  . 0 0 4 9  

Operator: 

010253 
Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 
, 0 1 1 9  - .  0 0 0 1  - .  0 0 4 9  
.OOOl . o o o o  . 0 0 6 7  
. 5 0 9 8  1 3 . 4 6  1 3 6 . 9  

.0119 - .  0 0 0 1  - .  0096  

. 0 1 1 8  - .  0 0 0 1  - .  0002 

Fe2714  K - 7664 Cu3247 
PPm PPm PPm 
.OOOl . 1 6 7 4  , 2 1 6 4  
. 0 0 0 3  . 0 3 4 4  . 0 2 5 4  
3 0 5 . 0  2 0 . 5 6  1 1 . 7 2  

. 0 0 0 3  . 1 4 3 1  . 1 9 8 5  
- .  0 0 0 1  . 1 9 1 8  . 2 3 4 4  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
. 0 0 0 5  . 2 6 2 6  . 4 2 3 5  
. 0 0 0 6  . 1 9 6 8  . 0 1 3 0  
1 1 4 . 5  7 4 . 9 5  3 . 0 6 7  

.OOOl , 1 2 3 5  . 4 1 4 3  

. 0 0 0 9  . 4 0 1 8  . 4 3 2 7  

Pd3404  S 1 8 2 0  Sb2068  

- .  0 0 2 3  , 0 1 0 6  . 0 0 5 3  
. 0 0 5 9  . 0 0 7 6  . 0 0 1 5  

2 5 5 . 3  7 2 . 1 2  2 8 . 8 3  

PPm PPm PPm 

- .  0 0 6 5  . 0 1 5 9  . 0 0 4 2  
. 0 0 1 9  , 0 0 5 2  . 0 0 6 3  

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
. 0 0 0 3  . 0 0 1 8  , 0 3 0 0  
. 0 0 2 3  . 0 0 0 3  . 0 0 3 2  
8 1 4 . 9  1 9 . 3 1  1 0 . 5 9  

, 0 0 1 9  . 0 0 1 6  . 0 3 2 2  
- .  0014  . 0 0 2 1  . 0 2 7 7  

U 4 0 9 0  V 2924  W 2 0 7 9  
PPm PPm PPm - .  0 1 5 9  - .  0 0 0 0  - .  0017  

2 5 9 . 9  3 7 8 7 .  2 1 . 0 1  
. 0 4 1 2  . 0 0 1 4  . 0 0 0 4  

- .  0450  . 0 0 0 9  - .  0020 
. 0 1 3 3  - .  0 0 1 0  - .  0 0 1 5  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pcm PPm PPm 
Avge .0004 .0008 .0094 
SDev .OOOl .OOOl . 0 0 0 5  
%RSD 32.84 16.23 5.663 

02/15/05 11:21:05 PM Page 2 

010254 

#I .0005 .0009 . 0 0 9 0  
#2 .0003 .0007 .0098 

I n t S t d  1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  Avge 716768 10000 
- -  - -  - -  - -  SDev 59.39697 . O O O O O O O  - -  

%RSD .0082868 . O O O O O O O  - -  - -  - -  - -  - -  



Analysis Report 02/15/05 11:25:51 PM Page 1 

Method: DAILY2 Sample Name: srm-BlOW2 dfloo Operator: 
Run Time: 02/15/05 23:21:17 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0006 .6559 - .  0028 .2363 .0090 - .  0001 - .  0017 
SDev .0005 .0021 .0023 .0069 . o o o o  . o o o o  .0033 
%RSD 86.32 .3122 82.32 2.927 .4650 11.49 195.9 

#1 .0009 .6544 - .  0012 ,2411 .0091 - .  0001 - .  0041 
#2 .0002 .6573 - .  0045 .2314 .0090 - .  0001 .0007 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K-7664 

Avge .0687 ,0001 - .  0000 .0006 .0004 .1252 .1763 
SDev .0006 . o o o o  .0006 .0008 .0004 .0080 .0003 

7056. 140.0 100.5 6.422 .1546 %RSD .8517 44.48 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .0683 .OOOl .0004 .0011 .0006 .1195 .1765 
- .  0004 . o o o o  .OOOl .1309 .1761 #2 ,0692 .OOOl 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0000 .0038 .0161 .0038 .0007 .2755 .3186 
. o o o o  .OOOl .0275 .0096 SDev .OOOl .OOOl .0022 

%RSD 942.8 1.389 14.01 .9288 14.20 9.984 3.015 

Units ppm PPm PPm PPm PPm PPm PPm 

#I . o o o o  .0038 .0176 .0039 .0006 ,2561 .3118 
#2 - .  0000 .0037 .0145 .0038 .0007 .2950 .3254 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0002 - .  0021 .0008 - .  0012 ,0006 .0052 .0073 
SDev .0007 .0066 .0018 .0008 .0004 .0017 ,0015 
%RSD 368.2 307.8 234.2 67.85 71.54 33.55 20.63 

Units ppm PPm PPm PPm PPm Pi% PPm 

#I .0003 .0025 ,0020 - .  0018 .0009 .0064 .0063 
#2 - .  0007 - .  0068 - .  0005 - .  0006 .0003 .0040 .0084 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
Units %R PPm PPm PPm PPm PPm PPm 
Avge 98.09 .0016 - .  0005 3.130 - .  0006 .0002 .0337 
SDev .84 .0107 .0003 .026 . o o o o  .0038 .0016 
%RSD .8585 653.4 64.96 .8168 6.120 1634. 4.712 

#I 97.50 - .  0060 - .  0007 3.112 - .  0005 - .  0025 .0348 
#2 98.69 ,0092 - .  0003 3.148 - .  0006 .0029 .0325 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0006 .0041 .0135 .0014 .0038 .0002 - .  0017 
SDev . o o o o  .0020 .0002 .0012 ,0126 .0006 ,0011 
%RSD 2.810 47.93 1.253 86.14 335.3 265.1 61.77 

.0006 - .  0025 #1 
#2 .0006 .0027 .0134 .0022 .0127 - .  0002 - .  0010 

.0006 .0055 .0136 .0005 - .  0052 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge ,0003 .0009 ,0079 
SDev .OOOl .OOOl .0005 
%RSD 43.64 10.75 6.250 

Units pPm PPm PPm 

02/15/05 11:25:51 PM Page 2 

010256 

#I .0004 .0008 .0075 
#2 .0002 .0009 .0082 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 707082 10000 - -  
SDev 6059.198 . O O O O O O O  - -  - -  - -  - -  - -  
%RSD .8569306 . O O O O O O O  - -  - -  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 1 : 3 0 : 3 8  PM Page 1 

Method: DAILY2 Sample N a m e :  srm-BlOW3 dflOO Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 2 6 : 0 3  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 010257 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 4  . 3 9 9 7  - . 0 0 2 4  . 2 0 9 2  .OOOl - .  0 0 0 1  - .  0112 
SDev .OOOl . 0 0 0 8  . 0 0 0 8  . 0 0 4 9  . o o o o  . o o o o  . 0 0 0 9  
%RSD 1 5 . 1 7  , 2 0 9 4  3 3 . 3 0  2 . 3 2 9  1 3 . 4 3  1 0 . 6 5  7 . 7 0 0  

#I . 0 0 0 4  . 4 0 0 2  - .  0 0 2 9  . 2 1 2 7  .OOOl - .  0 0 0 1  - .  0118  
#2 , 0 0 0 4  . 3 9 9 1  - .  0018  . 2 0 5 8  .OOOl - .  0 0 0 1  - .  0106  

Fe2714  K-7664 E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 

Avge  . 2 2 4 9  . o o o o  . 0 0 0 8  . 0 0 2 4  . 0 1 0 2  . 6 9 2 9  . 0 0 5 4  
SDev . 0 0 1 3  . 0 0 0 2  . 0 0 0 3  . 0 0 0 3  . 0 0 0 4  . 0 2 8 9  . 0 1 6 8  
%RSD . 5 6 1 4  3 2 8 . 3  3 9 . 0 6  1 1 . 0 5  3 . 5 2 6  4 . 1 7 7  3 1 2 . 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 2 2 4 0  , 0 0 0 2  . 0 0 0 6  . 0 0 2 6  . 0 0 9 9  . 6 7 2 5  - .  0 0 6 5  
#2 . 2 2 5 8  - .  0 0 0 1  .OOlO . 0 0 2 2  , 0 1 0 4  . 7 1 3 4  . 0 1 7 2  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  - .  0004 . 0 0 3 2  . 1 8 4 2  . 0 1 3 1  , 0 0 0 2  - .  1 4 0 5  . 0 4 7 8  
SDev . 0 0 0 8  . o o o o  . 0 0 4 3  .OOOl .OOOl . 1 3 6 0  . 0 0 2 9  
%RSD 1 8 7 . 1  . 8 8 9 5  2 . 3 1 9  . 4 4 1 8  5 6 . 8 4  9 6 . 7 8  6 . 1 3 8  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0 0 1 0  . 0 0 3 2  . 1 8 1 2  . 0 1 3 1  . 0 0 0 3  - . 2 3 6 6  . 0 4 5 7  
#2 .OOOl . 0 0 3 2  . 1 8 7 2  . 0 1 3 1  .OOOl - . 0 4 4 3  . 0 4 9 8  

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  

Avge  - .  0 0 0 1  . 0 1 0 7  . 0 0 1 7  - .  0003  . 0 0 0 2  . 0 1 5 3  . 0 0 4 6  
SDev .OOlO . 0 0 4 2  , 0 0 1 0  . 0 0 0 4  . 0 0 4 3  , 0 0 3 4  . 0 0 4 0  
%RSD 7 7 3 . 3  3 9 . 1 7  5 7 . 4 4  1 2 3 . 7  2 7 8 8 .  2 1 . 9 1  8 7 . 2 0  

U n i t s  ppm PPm PPm PPm PPm P b  PPm 

#I . 0 0 0 6  . 0 1 3 6  , 0 0 1 0  - .  0006  - .  0 0 2 9  . 0 1 3 0  , 0 0 1 8  
#2 - .  0008 . 0 0 7 7  . 0 0 2 4  - .  0 0 0 0  . 0 0 3 2  , 0 1 7 7  . 0 0 7 5  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  9 7 . 7 6  . 0 0 2 6  - .  0030  2 . 3 3 5  . 0 0 0 4  - .  0 0 1 1  . 0 3 1 3  
SDev . 8 1  . 0 0 4 4  , 0 0 2 5  .011 . 0 0 0 6  . 0 0 3 2  .OOOl 
%RSD . 8 3 3 1  1 6 8 . 1  8 2 . 5 6  . 4 8 4 2  1 5 7 . 9  2 7 6 . 8  . 2 8 3 2  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 8 . 3 4  - .  0 0 0 5  - .  0048  2 . 3 2 7  - .  0 0 0 0  - .  0034 . 0 3 1 4  
#2 9 7 . 1 9  . 0 0 5 8  - .  0013  2 . 3 4 3  . 0 0 0 8  .0011 . 0 3 1 2  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V - 2924  W 2 0 7 9  

Avge  . 0 0 0 5  . 0 0 0 8  . 0 7 1 3  . 0 0 3 1  - .  0062  . 0 0 2 2  . 0 0 1 3  
SDev . o o o o  . 0 0 0 5  .OOOl . 0 0 3 2  . 0 2 3 4  . 0 0 0 3  . 0 0 2 1  
%RSD 6 . 0 1 4  6 8 . 0 5  . 1 4 1 6  1 0 4 . 4  3 8 0 . 6  1 2 . 8 7  1 5 8 . 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 0 0 4  , 0 0 1 1  . 0 7 1 2  . 0 0 0 8  - .  0 2 2 7  . 0 0 2 0  . 0 0 2 8  
#2 . 0 0 0 5  . 0 0 0 4  . 0 7 1 4  . 0 0 5 3  . 0 1 0 4  , 0 0 2 4  - .  0002  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  

- .  0 0 0 1  
. o o o o  

3 2 . 1 5  

PPm 

- .  0001 
- .  0001 
1 
*Counts 
sc 
3 6 1 . 3 8 4  
704686 
5 9 1 2 . 8 2 7  
. 8 3 9 0 7 2 6  

708867 
7 0 0 5 0 5  

Zn2062 
PPm 
, 0 0 7 5  
.OOOl 
. 9 7 1 0  

. 0 0 7 5  

. 0 0 7 4  

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

Z r 3 4 9 6  
PPm 
. 0 0 4 5  
. 0 0 0 5  
1 0 . 2 8  

. 0 0 4 1  
, 0 0 4 8  

0 2 / 1 5 / 0 5  1 1 : 3 0 : 3 8  PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 1 : 3 5 : 2 4  PM 

Method: DAILY2 Sample N a m e :  srm-BlOW4 dflOO Operator:  
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 3 0 : 5 0  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 010259 

E l e m  Ag328O A13082 As1890 B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0 0 0 4  . 3 7 0 6  - .  0 0 0 9  . 1 9 0 4  .OOOl - .  0 0 0 1  - .  0 0 6 7  
SDev . o o o o  . 0 0 0 4  . 0 0 4 7  . 0 0 5 6  . o o o o  . o o o o  . 0 0 0 9  
%RSD . 3 7 2 3  . 0 9 9 5  5 1 3 . 0  2 . 9 5 3  3 4 . 1 8  1 9 . 4 4  13 .53  

#1 - .  0003 , 3 7 0 4  - .  0042 . 1 9 4 4  .OOOl - .  0 0 0 1  - .  0074 
#2 - .  0004 . 3 7 0 9  . 0 0 2 4  , 1 8 6 4  .OOOl - .  0 0 0 1  - .  0 0 6 1  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  K - 7664 

A v g e  
SDev , 0 0 1 6  , 0 0 0 2  . 0 0 0 6  . 0 0 0 4  . 0 0 0 2  . 0 1 5 1  . 0 1 4 8  
%RSD . 8 0 9 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 
, 2 0 4 1  - .  0 0 0 1  .OOOl . 0 0 3 1  . 0 0 0 9  . 6 3 2 9  - .  0 0 4 6  

4 0 2 . 4  4 2 2 . 0  1 3 . 1 2  2 3 . 2 7  2 . 3 8 8  3 2 1 . 8  

#1 . 2 0 2 9  - .  0 0 0 2  - .  0 0 0 3  . 0 0 3 4  .0011 . 6 2 2 2  - .  0 1 5 1  
#2 . 2 0 5 2  .OOOl . 0 0 0 6  . 0 0 2 8  . 0 0 0 8  . 6 4 3 6  . 0 0 5 9  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0006 , 0 0 2 8  . 1 6 1 1  . 0 1 2 5  . 0 0 1 2  - .  0 6 3 5  . 0 5 5 7  

. 0 0 2 2  .OOOl .0011 . 2 7 6 2  . 0 0 5 6  SDev . 0 0 0 4  .OOOl 
%RSD 6 2 . 1 7  3 . 0 2 4  1 . 3 6 3  . 5 4 9 2  9 6 . 0 9  4 3 5 . 2  9 . 9 7 7  

#I - .  0 0 0 9  . 0 0 2 8  , 1 5 9 6  . 0 1 2 5  . 0 0 2 0  - . 2 5 8 8  . 0 5 1 8  
#2 - .  0003 . 0 0 2 9  . 1 6 2 7  . 0 1 2 6  . 0 0 0 4  . 1 3 1 8  . 0 5 9 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068 

A v g e  . 0 0 2 1  . 0 0 2 6  - .  0 0 0 3  - .  0 0 2 7  - .  0 0 1 5  . 0 1 0 3  . 0 0 3 1  
SDev . 0 0 0 4  . 0 1 4 0  . 0 0 0 6  , 0 0 2 8  . 0 0 2 3  . 0 1 0 2  . 0 0 5 5  
%RSD 1 7 . 6 3  5 2 8 . 3  1 9 0 . 3  1 0 2 . 2  1 4 6 . 1  9 9 . 3 0  1 7 8 . 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 3 1  . 0 0 7 0  . 0 0 1 9  - .  0072 .OOOl - .  0 0 0 8  - .  0 0 3 2  #I 
#2 . 0 0 2 4  . 0 1 2 5  - .  0 0 0 7  - .  0 0 4 7  .OOOl . 0 1 7 5  - .  0 0 0 8  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  S n 1 8 9 9  

Avge  9 8 . 7 9  - .  0 0 2 0  - .OOlO 2 . 2 5 0  - .  0 0 1 9  - .  0 0 1 3  . 0 2 9 6  
SDev . 1 9  . 0 0 2 8  . 0 0 1 2  . 0 1 5  . 0 0 2 0  . 0 0 1 7  . 0 0 0 8  
%RSD . 1 9 0 7  1 4 2 . 4  1 1 6 . 7  . 6 4 5 8  1 0 8 . 2  1 3 0 . 7  2 . 8 0 3  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 8 . 9 2  - .  0 0 4 0  - .  0 0 1 8  2 . 2 4 0  - .  0 0 0 4  - .  0 0 2 5  . 0 3 0 2  
#2 9 8 . 6 6  . o o o o  - .  0002 2 . 2 6 0  - . 0 0 3 3  - .  0 0 0 1  , 0 2 9 1  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908 U 4 0 9 0  V - 2924 W 2 0 7 9  

Avge . 0 0 0 4  . 0 0 2 6  . 0 6 9 2  . 0 0 2 4  - .  0 1 8 3  . 0 0 2 9  - .  0 0 3 5  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

SDev . o o o o  . 0 0 1 8  .OOOl .0011 . 0 2 7 0  . 0 0 0 5  . 0 0 1 3  
%RSD 8 . 4 5 4  6 8 . 4 1  . 1 1 0 8  4 4 . 1 4  1 4 7 . 3  1 7 . 1 4  3 7 . 8 7  

#I . 0 0 0 4  . 0 0 1 3  . 0 6 9 2  . 0 0 3 2  - .  0374 . 0 0 3 2  - .  0 0 2 5  
#2 . 0 0 0 4  . 0 0 3 8  , 0 6 9 1  . 0 0 1 7  , 0 0 0 8  . 0 0 2 5  - .  0044 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

40.90 

PPm 

- .  0 0 0 0  
- .  0001 
1 
*Counts 
sc 
361.384 
712122 
1415.628 
.1987901 

713123 
711121 

Zn2062 
PPm 
.0012 
.0002 
20.69 

.OOlO 

.0013 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
1 0 0 0 0  

02/15/05 11:35:24 PM 

Zr3496 
PPm 
.0037 
.0007 
19.47 

.0032 

.0042 

010260 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 02/15/05 11:42:01 PM Page 1 

Method: DAILY2 Sample Name: 257326 dfloo r Operator: 
Run Time: 02/15/05 23:37:26 
Comment: 
Mode: CONC Corr. Factor: 1 

0102611 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0007 .2660 - .  0043 .1739 .0030 - .  0001 - .  0073 
SDev . o o o o  .0004 .0003 .0095 . o o o o  . o o o o  .0030 
%RSD 6.200 .1352 6.756 5.454 1.430 12.48 40.65 

#I ,0006 .2658 - .  0045 .1806 .0031 - .  0001 - .  0052 
#2 .0007 .2663 - .  0041 .1672 ,0030 - .  0001 - .  0094 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K-7664 

Avge .0849 - .  0000 .0006 - .  0001 .0015 ,1171 .0472 
SDev .0002 .OOOl .0003 .0004 .0004 .0026 .OOOl 

.2088 417.7 57.98 422.2 25.22 2.199 .1296 %RSD 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .0851 - .  0001 .0004 .0002 .0012 .1190 .0472 
#2 .0848 . o o o o  .0009 - .  0004 .0017 .1153 .0472 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0001 .0028 .0589 .0030 .0008 .0014 .0511 
SDev ,0001 .OOOl .0005 .OOOl .0014 ,0443 .0152 
%RSD 223.7 2.642 .8034 3.616 179.5 3071. 29.79 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0002 .0028 .0592 .0031 .0018 .0328 .0403 
#2 . o o o o  .0027 .0586 .0029 - .  0002 - .  0299 .0618 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0002 .0002 .0028 - .  0023 - .  0018 ,0100 .0043 
SDev .0003 .0050 .0012 .0022 .0002 .0025 .0026 
%RSD 154.8 2133. 43.90 97.64 10.00 24.91 60.12 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0004 .0038 .0037 - .  0007 - .  0019 .0083 .0062 
#2 . o o o o  - .  0033 .0019 - .  0038 - .  0016 ,0118 .0025 

Elem Sc3613 1960/1 1960/2 Si2881 Pb2 2 0 Se196 Sn1899 

Avge 98.19 .0037 - .  0005 1.075 - .  0006 .0009 .0341 
SDev 2.81 .0037 ,0018 .011 .0019 . o o o o  .0053 
%RSD 2.867 102.2 361.7 1.061 336.0 3.042 15.44 

Units %R PPm PPm PPm PPm PPm PPm 

#I 96.20 .OOlO .0008 1.067 .0008 .0009 .0378 
#2 100.2 .0063 - .  0018 1.083 - .  0019 ,0009 .0304 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0013 .0021 .0148 .0016 .0016 ,0004 - .  0014 
SDev . o o o o  .0003 .0002 .0013 .0111 .0009 ,0040 
%RSD 2.372 11.53 1.075 77.29 674.4 229.9 275.8 

#I .0013 .0020 .0149 .0007 .0095 .OOlO - .  0042 
#2 .0013 .0023 .0146 .0025 - .0062 - .  0002 .0014 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. o o o o  
247.1 

PPm 

. o o o o  
- .  0 0 0 0  

1 
*Counts 
sc 
361.384 
707756 
20274.87 
2.864672 

693419 
722092 

Zn2062 
PPm 
.0058 
. o o o o  
.5678 

.0059 

.0058 

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm 
.0043 
. O O O l  
2.420 

.0044 

.0042 

02/15/05 11:42:01 PM Page 2 

010262 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/15/05 11:50:27 PM Page 1 

Method: DAILY2 Sample Name: ccv9 
Run Time: 02/15/05 23:45:53 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge 1.003 9.703 5.109 
SDev . o o o  .002 ,006 
%RSD .0195 .0166 .lo88 

#I 1.003 9.702 5.105 
#2 1.003 9.704 5.113 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 19.94 .9928 5.003 
SDev .oo .0028 .001 
%RSD .0039 .2814 ,0110 

Units ppm PPm PPm 

#1 19.94 .9908 5.003 
#2 19.94 .9948 5.003 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 ,9000 4.500 

Elem La3988 Li6707 Mg2790 

Avge 4.977 4.694 19.86 
SDev ,004 .019 .01 
%RSD .0750 .4009 ,0637 

Units ppm PPm PPm 

#I 4.974 4.681 19.87 
#2 4.979 4.708 19.85 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P 1782 2203/1 

Avge 5.074 4.881 4.963 
SDev .013 % .038 .008 
%RSD ,2527 .7748 .1624 

Units ppm PPm PPm 

#1 5.065 4.908 4.968 
#2 5.083 4.854 4.957 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010263 

B 2496 Ba4934 Be3 13 0 Bi2230 

4.958 10.28 .9846 5.027 
,021 .04 ,0004 .015 
.4197 .3945 .0388 .3058 

PPm PPm PPm PPm 

4.943 10.25 .9849 5.016 
4.972 10.31 .9843 5.038 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

K 7664 Fe2714 - Cr2677 Cu3247 
PPm PPm PPm PPm 
2.003 2.060 10.05 18.02 
.001 .003 .01 .06 
.0444 .1554 ,0522 .3306 

2.002 2.058 10.06 L17.98 
2.003 2.062 10.05 18.06 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.010 5.036 27.75 H40.15 

. o o o  .004 .20 .07 
.0313 .0739 .7382 ,1649 

1.010 5.033 27.61 H40.10 
1.010 5.038 27.90 H40.20 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
,9000 4.500 27.00 27.00 

2203/2 Pd3404 S 1820 Sb2068 

4.982 .9969 1.006 .9958 
.004 .0006 .005 .0019 
.0837 .0549 .4507 ,1932 

PPm PPm PPm PPm 

4.979 .9965 1.009 .9944 
4.985 .9973 1.003 .9972 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  11 : 5 0  : 2 7  PM Page 2 

ppm OlM64 
5 . 2 2 7  5 . 0 6 0  

. 0 0 9  . 0 0 3  
. 1 7 6 8  . 0 5 3 1  

U n i t s  %R 
Avge  9 9 . 8 1  
SDev . 3 8  
%RSD . 3 8 3 2  

PPm 
5 . 1 7 9  
.011 

. 2 1 8 0  

PPm 
5 . 2 5 2  

, 0 2 0  
. 3 7 1 5  

PPm 
5 . 1 2 1  

, 0 0 6  
. 1 1 2 5  

PPm 
4 . 9 7 6  

. o o o  
. 0 0 1 9  

#1 9 9 . 5 4  
#2 1 0 0 . 1  

5 . 1 8 7  
5 . 1 7 1  

5 . 2 3 8  
5 . 2 6 5  

5 . 1 2 5  
5 . 1 1 7  

4 . 9 7 6  
4 . 9 7 6  

5 . 2 2 1  5 . 0 6 2  
5 . 2 3 4  5 . 0 5 8  

E r r o r s  NOCHECK 
H i g h  
Low 

NOCHECK NOCHECK LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  LC P a s s  
5 . 5 0 0  5 . 5 0 0  
4 . 5 0 0  4 . 5 0 0  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge 5 . 0 7 0  
SDev . 0 0 7  
%RSD . 1 3 2 2  

Th2837  
PPm 
. 9 7 5 9  
.OOOl 
. 0 0 8 3  

T i 3 3 4 9  
PPm 
4 . 9 6 8  

. 0 0 2  
. 0 4 4 1  

T I 1 9 0 8  
PPm 
5 . 2 0 9  

. 0 0 2  
, 0 3 3 0  

U - 4 0 9 0  
PPm 
1 . 0 1 2  

. 0 0 3  
, 3 2 8 6  

V 2924  W 2 0 7 9  

5 . 0 0 7  1 . 0 6 8  
,001 . 0 0 4  

. 0 1 7 1  . 3 7 8 5  

PPm PPm 

#I 5 . 0 6 5  
#2 5 . 0 7 5  

. 9 7 6 0  

. 9 7 5 9  
4 . 9 6 7  
4 . 9 7 0  

5 . 2 0 8  
5 . 2 1 1  

1 . 0 1 0  
1 . 0 1 4  

5 . 0 0 8  1 . 0 7 1  
5 . 0 0 7  1 . 0 6 5  

E r r o r s  LC P a s s  
H i g h  5 . 5 0 0  
Low 4 . 5 0 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  LC P a s s  
5 . 5 0 0  1.100 
4 . 5 0 0  .g000 

E l e m  Y 3710  
U n i t s  pgm 
Avge 4 . 8 4 6  
SDev .001 
%RSD . 0 1 1 5  

Zn2062 
PPm 
1 . 0 1 7  

. 0 0 2  
. 1 9 4 6  

Z r 3 4 9 6  
PPm 
4 . 8 4 4  

. 0 0 9  
. 1 8 5 6  

#I 4 . 8 4 6  
#2 4 . 8 4 5  

1 . 0 1 9  
1 . 0 1 6  

4 . 8 3 7  
4 . 8 5 0  

E r r o r s  LC P a s s  
High 5 . 5 0 0  
Low 4 . 5 0 0  

LC P a s s  
1.100 
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 719447  
SDev 2 6 9 4 . 0 7 7  
%RSD . 3 7 4 4 6 5 0  

#1 717542  
#2 721352  

2 3 4 

0 2 / 1 5 / 0 5  1 1 : 5 0 : 2 7  PM Page 3 

5 6 
010265 7 

Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 5 / 0 5  1 1 : 5 8 : 5 3  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  c c b 9  
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 5 4 : 1 9  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  
U n i t s  ppm PPm PPm 
Avge . o o o o  . 0 0 4 1  - .  0032 
SDev . 0 0 0 6  . 0 0 4 5  , 0 0 2 3  
%RSD 9 1 1 3 0 .  111.5 7 0 . 4 7  

#1 - .  0004 . 0 0 0 9  - .  0048  
#2 , 0 0 0 4  . 0 0 7 3  - .  0016  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High . 0 0 5 0  . 0 5 0 0  , 0 0 5 0  
Low - .  0050 - .  0500  - .  0 0 5 0  

E l e m  Ca3179 Cd2265 Co2286 

Avge  . 0 0 0 9  . 0 0 0 2  . 0 0 0 5  
SDev . 0 0 2 1  . 0 0 0 2  . 0 0 0 7  
%RSD 2 3 5 . 1  9 9 . 8 2  1 3 6 . 5  

U n i t s  ppm PPm PPm 

#I - .  0006  .OOOl . o o o o  
#2 , 0 0 2 4  . 0 0 0 3  .OOlO 

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  
Low - .  0 5 0 0  - .  0050  - .  0 0 5 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 

Avge  - .  0 0 0 0  . 0 0 2 4  . 0 0 0 5  
SDev . 0 0 0 8  . 0 0 0 2  . 0 0 9 7  
%RSD 3 1 3 8 .  9 . 0 2 0  1 8 2 9 .  

U n i t s  ppm PPm PPm 

#1 - .  0006  . 0 0 2 2  - .  0063  
#2 , 0 0 0 5  . 0 0 2 5  . 0 0 7 4  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  

Low - .  0050 - .  0050  - .  0 5 0 0  
H i g h  . 0 0 5 0  , 0 0 5 0  . 0 5 0 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  
U n i t s  ppm PPm PPm 
Avge - .  0013  . 0 0 0 6  - .  0 0 0 1  
SDev . 0 0 0 3  .0011 , 0 0 2 6  
%RSD 2 2 . 2 6  1 7 4 . 6  2 5 1 2 .  

#1 - .  0 0 1 1  . 0 0 1 4  - .  0020  
#2 - .  0 0 1 5  - .  0 0 0 1  . 0 0 1 7  

E r r o r s  LC P a s s  LC P a s s  NOCHECK 

Low - .  0050 - .  0 1 0 0  
H i g h  . 0 0 5 0  .OlOO 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  

010266 Operator: 

B 2496  Ba4934 Be3 1 3  0 B i 2 2 3 0  
PPm PPm PPm PPm 

H .  1 2 6 2  .OOOl - .  0 0 0 1  - .  0094 
. 0 0 4 7  . o o o o  . o o o o  . 0 0 4 6  
3 . 7 5 9  1 9 . 3 4  2 . 2 8 8  4 8 . 4 2  

H .  1 2 9 6  .OOOl - .  0001 L - .  0127  
H .  1 2 2 9  .OOOl - .  0 0 0 1  - .  0062  

LC High LC P a s s  LC P a s s  LC P a s s  
. 0 5 0 0  . 0 0 5 0  . 0 0 5 0  .OlOO 
- .  0500 - .  0050  - .  0050  - .  0 1 0 0  

C r 2 6 7 7  Cu3247 Fe2714  K 7664  
PPm PPm PPm PPm - .  0002 - .  0 0 0 7  - .  0 0 6 7  - .  0166  

. 0 0 0 5  .OOOl . 0 3 4 8  . 0 3 1 3  
2 6 6 . 8  1 9 . 3 4  5 1 7 . 1  1 8 8 . 2  

- .  0 0 0 5  - .  0 0 0 8  L - .  0313  - .  0387  
. 0 0 0 2  - .  0 0 0 6  . 0 1 7 9  . 0 0 5 5  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
. 0 0 5 0  . 0 0 5 0  . 0 2 5 0  . l o o 0  
- .  0050 - .  0050  - .  0250  - .  1 0 0 0  

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm - .  0 0 0 0  . 0 0 0 6  L - .  0 6 8 9  . 0 0 9 9  

. o o o o  . 0 0 0 4  . 3 2 5 5  . 0 1 3 8  
1 2 8 . 9  7 0 . 5 4  4 7 2 . 1  1 3 9 . 2  

- .  0 0 0 0  . 0 0 0 9  L- . 2 9 9 1  . 0 0 0 2  
- .  0 0 0 1  . 0 0 0 3  H .  1 6 1 2  . 0 1 9 6  

LC P a s s  LC P a s s  LC Low LC P a s s  
. 0 0 5 0  . 0 0 5 0  . 0 5 0 0  . 0 5 0 0  
- .  0050 - .  0050  - .  0500 - .  0 5 0 0  

2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

- .  0020  - .  0 0 0 8  . 0 0 2 5  . 0 0 8 8  
. 0 0 0 2  . 0 0 6 1  , 0 1 2 4  .OOlO 

1 2 . 6 6  7 9 0 . 4  4 9 2 . 3  1 1 . 9 3  

PPm PPm PPm PPm 

- .  0018  L - .  0 0 5 1  - .  0062 . 0 0 8 1  
- .  0 0 2 1  . 0 0 3 6  H .  0 1 1 3  , 0 0 9 6  

NOCHECK LC P a s s  LC P a s s  LC P a s s  
. 0 0 5 0  .OlOO .OlOO 
- .  0050  - .  0 1 0 0  - .  0100 

S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  
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010267 
PPm PPm 
.0014 H.0282  
. 0 0 2 9  . 0 0 0 9  
2 0 4 . 6  3 . 0 8 3  

Un i t s  
Avge  
SDev 
%RSD 

%R 
1 0 3 . 5  

. 3  
. 2 9 9 2  

PPm 
. 0 0 1 8  
. 0 0 6 2  
3 5 1 . 6  

PPm 
. 0 0 1 3  
. 0 0 1 3  
1 0 4 . 7  

PPm 
. 0 0 0 3  
. 0 0 3 6  
1 2 1 9 .  

PPm 
- . 0 0 1 3  

5 3 . 3 5  
. 0 0 0 7  

1 0 3 . 3  
1 0 3 . 7  

- . 0 0 2 6  
. 0 0 6 2  

. 0 0 0 3  

. 0 0 2 2  
- , 0 0 2 2  
. 0 0 2 8  

- .  0 0 1 8  
- .  0008  

- . 0 0 0 6  H .  0288  
. 0 0 3 5  H .  0276  

LC P a s s  LC High 
. 0 0 5 0  . 0 0 5 0  

- .  0050  - .  0050  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  
.OlOO 
- .  0 1 0 0  

LC P a s s  
. 0 0 3 0  
- .  0030  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

S r 4 2 1 5  
PPm - .  0 0 0 0  

. o o o o  
6 6 0 . 2  

Th2837  
PPm 
. 0 0 0 8  
. 0 0 3 7  
4 4 7 . 8  

T i 3 3 4 9  
PPm 
.OOOl 
. o o o o  
4 7 . 9 7  

T11908 
PPm 
. 0 0 2 5  
. 0 0 1 6  
6 3 . 8 3  

U 4 0 9 0  

. 0 0 0 5  
, 0 4 3 4  
8 4 9 2 .  

PPm 
V - 2924  W 2 0 7 9  

. 0 0 0 2  - .  0002 

. 0 0 0 5  . 0 0 3 2  
2 0 7 . 8  

PPm PPm 

1 7 5 2 .  

- .  0302  
. 0 3 1 2  

, 0 0 0 6  - .  0 0 2 5  
- .  0 0 0 1  , 0 0 2 1  

- .  0 0 0 0  
. o o o o  

. 0 0 3 5  
- .  0018  

.OOOl 

.OOOl 
, 0 0 1 4  
. 0 0 3 7  

LC P a s s  
.OlOO - .  0 1 0 0  

LC P a s s  
, 0 0 5 0  
- .  0 0 5 0  

LC P a s s  
, 0 1 0 0  - .  0 1 0 0  

LC P a s s  
. l o o 0  - .  1 0 0 0  

LC P a s s  LC P a s s  
. 0 0 5 0  . O l O O  
- .  0 0 5 0  - .  0 1 0 0  

E r r o r s  
H i g h  
Low 

LC P a s s  
. 0 0 5 0  
- .  0 0 5 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Z r 3 4 9 6  
PPm 
.OOOl 
. 0 0 0 3  
5 8 9 . 9  

Y 3710  
PPm 
- .  0 0 0 0  

. o o o o  
6 3 . 0 3  

- Zn2062 
PPm 
- .  0 0 0 1  

. 0 0 0 3  
2 4 9 . 6  

. 0 0 0 3  
- .  0002  

#1 
#2 

- .  0 0 0 0  
- .  0 0 0 0  

- .  0 0 0 3  
.OOOl 

LC P a s s  
. 0 0 5 0  
- .  0050  

E r r o r s  
H i g h  
Low 

LC P a s s  
. 0 0 5 0  
- .  0 0 5 0  

LC P a s s  
. 0 0 5 0  
- .  0 0 5 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 
*Counts Time 
sc 
3 6 1 . 3 8 4  - -  
745998  1 0 0 0 0  
2 2 2 6 . 6 7 9  . O O O O O O O  
. 2 9 8 4 8 3 1  . O O O O O O O  

- -  

744424  1 0 0 0 0  
747573 1 0 0 0 0  

3 4 

0 2 / 1 5 / 0 5  1 1 : 5 8 : 5 3  PM 

5 6 
OJ0268 



Page 1 A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 0 3 : 3 9  AM 

Method: DAILY2 S a m p l e  N a m e :  z z z z z z  
Run T i m e :  0 2 / 1 5 / 0 5  2 3 : 5 9 : 0 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag3280 A13082 As1890  B - 2496  

Avge  , 0 0 0 5  . 0 0 3 0  - .  0050  . 1 1 7 3  
SDev . 0 0 0 3  . 0 0 0 4  . 0 0 0 5  . 0 0 1 8  
%RSD 6 5 . 0 8  1 2 . 3 1  9 . 0 9 1  1 . 5 4 1  

U n i t s  ppm PPm PPm PPm 

#I . 0 0 0 3  . 0 0 3 3  - .  0053  . 1 1 8 6  
#2 . 0 0 0 7  . 0 0 2 8  - .  0047  , 1 1 6 0  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  

Avge  . 0 0 1 6  .OOOl . 0 0 0 4  . 0 0 0 3  
SDev . 0 0 2 1  . 0 0 0 2  . 0 0 0 3  . 0 0 0 2  
%RSD 1 2 9 . 8  2 1 6 . 5  7 0 . 1 1  5 6 . 5 4  

U n i t s  ppm PPm PPm PPm 

#1 .OOOl - .OOOl , 0 0 0 6  . 0 0 0 2  
#2 , 0 0 3 1  . 0 0 0 2  . 0 0 0 2  . 0 0 0 4  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 
Units p p m  PPm PPm PPm 
Avge . o o o o  . 0 0 2 2  . 0 0 1 3  . o o o o  
SDev . 0 0 0 5  .OOOl .0016 . o o o o  
%RSD 3 5 7 3 .  5 . 6 2 6  1 2 4 . 3  1 1 6 . 1  

#I - .  0003  . 0 0 2 1  . 0 0 0 2  . o o o o  
#2 . 0 0 0 4  . 0 0 2 3  . 0 0 2 5  .OOOl 

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  
U n i t s  ppm PPm PPm PPm 
Avge - .  0 0 0 5  . 0 0 2 3  . 0 0 1 2  - .  0 0 0 5  
SDev , 0 0 0 2  . 0 0 3 3  . 0 0 4 2  .0011 
%RSD 4 6 . 4 1  1 4 4 . 5  3 5 2 . 1  2 1 1 . 2  

#1 - .  0003  - .  0 0 0 0  - .  0018  - .  0013  
#2 - .  0 0 0 7  . 0 0 4 6  . 0 0 4 1  . 0 0 0 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  
U n i t s  %R PPm PPm PPm 
Avge 1 0 2 . 0  . 0 0 0 6  .OOOl . 0 0 0 9  
SDev 1 . 2  , 0 0 2 5  . 0 0 0 4  , 0 0 2 0  
%RSD 1 . 2 0 8  4 3 4 . 7  2 9 7 . 1  2 2 7 . 6  

#I 1 0 2 . 9  - .  0012  . 0 0 0 4  - .  0 0 0 5  
#2 1 0 1 . 1  . 0 0 2 3  - .  0 0 0 1  , 0 0 2 3  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 

Avge  . o o o o  . 0 0 0 2  . o o o o  . 0 0 0 7  
SDev . o o o o  . 0 0 0 5  . o o o o  . 0 0 2 6  
%RSD 6 2 . 2 6  2 2 2 . 7  7 9 . 9 7  3 8 5 . 8  

U n i t s  ppm PPm PPm PPm 

#I . o o o o  - .  0 0 0 1  . o o o o  - .  0012 
#2 . o o o o  . 0 0 0 6  .OOOl . 0 0 2 5  

Operator:  010269 

Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 

- .OOOl - . 0 0 2 1  - .  0 0 0 0  
. o o o o  . o o o o  . 0 0 0 7  

7 0 . 5 2  2 . 4 0 2  3 4 . 4 9  

- .  0 0 0 0  - .  0 0 0 1  - .  0 0 2 7  
- .  0 0 0 0  - .  0 0 0 1  - .  0016  

Fe2714  K 7664  Cu3247 
PPm PPm PPm - .  0 0 0 7  . 0 0 1 4  - .  0 0 4 5  

. 0 0 0 3  . 0 0 5 3  . 0 1 1 6  
3 6 . 3 3  3 7 3 . 8  2 5 9 . 0  

- . 0 0 0 5  - .  0 0 2 3  - .  0127  
- .  0 0 0 9  . 0 0 5 1  . 0 0 3 7  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
. 0 0 1 2  - .  0 1 4 9  . 0 0 7 2  
, 0 0 0 8  . 1 9 8 5  . 0 0 0 3  
6 4 . 9 7  1 3 3 0 .  3 . 8 9 0  

. 0 0 0 6  - .1553 . 0 0 7 0  

. 0 0 1 7  . 1 2 5 5  . 0 0 7 4  

Pd3404 S 1 8 2 0  Sb2068  

. 0 0 0 7  . 0 1 7 6  . 0 0 7 2  

. 0 0 2 3  . 0 0 0 6  . 0 0 6 0  
3 1 7 . 5  3 . 6 3 3  8 3 . 2 6  

PPm PPm PPm 

- .  0 0 0 9  . 0 1 8 1  . 0 0 3 0  
. 0 0 2 4  . 0 1 7 2  . 0 1 1 4  

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
.OOOl . 0 0 0 3  . 0 2 9 7  
. 0 0 2 1  . 0 0 0 6  . 0 0 3 0  
3 1 7 0 .  1 9 7 . 1  1 0 . 1 0  

- .  0014  - .  0 0 0 1  . 0 3 1 8  
. 0 0 1 6  . 0 0 0 7  . 0 2 7 6  

U 4 0 9 0  V 2924  W 2 0 7 9  
PPm PPm PPm 
. 0 1 8 7  . 0 0 0 9  - .  0023  
. 0 0 9 2  . 0 0 0 4  . 0 0 0 3  
4 9 . 2 6  4 6 . 2 9  1 4 . 0 2  

0122  . 0 0 0 6  - .  0 0 2 1  
. 0 2 5 3  . 0 0 1 2  - .  0 0 2 5  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710  

- .  0 0 0 0  
, 0 0 0 1  

4 5 1 4 .  

PPm 

,0001 
- .  0001 
1 
*Counts 
sc 
3 6 1 . 3 8 4  
735163 
8 8 1 3 . 3 7 9  
1 . 1 9 8 8 3 3  

741395  
7 2 8 9 3 1  

Zn2062 
PPm 
. 0 0 0 2  
.OOOl 
6 1 . 7 9  

.OOOl 

. 0 0 0 2  

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

. 
0 2 / 1 6 / 0 5  0 0 : 0 3 : 3 9  AM 

Z r 3 4 9 6  
PPm 
, 0 0 0 4  
.OOOl 
2 4 . 0 0  

, 0 0 0 3  
. 0 0 0 4  

3 4 5 
NOTUSED NOTUSED NOTUSED 

6 7 
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Method: DAILY2 S a m p l e  N a m e :  z z z z z z  
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 0 3 : 5 1  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

Operator:  

010273 

E l e m  A93280 A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm Pi% PPm PPm PPm 
Avge .OOOl . 0 0 5 3  - .  0 0 5 9  , 1 1 2 9  .OOOl - .  0 0 0 1  - .  0 0 0 5  

. 0 0 1 9  . 0 0 3 2  .OOOl . o o o o  . 0 0 2 6  SDev .OOOl , 0 0 4 4  
%RSD 5 3 . 9 9  8 3 . 9 2  3 1 . 8 8  2 . 8 2 4  2 0 0 . 4  2 0 . 2 6  551.5 

#1 . 0 0 0 2  . 0 0 8 4  - .  0072 .1151 - .  0 0 0 0  - .  0002 - .  0023  
#2 .OOOl . 0 0 2 2  - .  0046  . 1 1 0 6  . 0 0 0 2  - .  0 0 0 1  . 0 0 1 4  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm PPm PPm PPm PPm PPm P% - .  0032 - .  0048  Avge  . 0 0 0 8  - .  0 0 0 0  .OOOl . 0 0 1 3  - .  0004  
SDev . 0 0 0 4  .OOOl .OOOl . 0 0 0 5  . 0 0 0 8  . 0 1 0 7  . 0 0 0 6  
%RSD 5 4 . 9 7  1 1 7 9 .  7 0 . 2 6  4 0 . 0 9  1 9 5 . 7  2 2 4 . 3  1 9 . 9 6  

#I . 0 0 0 5  - .  0 0 0 1  .OOOl . 0 0 0 9  - .  0 0 0 9  . 0 0 2 8  - .  0036  
#2 , 0 0 1 1  .OOOl . 0 0 0 2  , 0 0 1 6  .OOOl - .  0123  - .  0027  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge .OOOl . 0 0 2 1  - .  0004 , 0 0 0 1  . 0 0 1 5  - . 0 7 5 3  - .  0 0 5 9  
SDev . 0 0 0 2  .OOOl , 0 0 0 1  .OOOl .OOOl . 1 1 0 4  . 0 0 3 3  
%RSD 1 7 4 . 6  2 . 7 2 1  2 3 . 3 1  1 9 9 . 4  6 . 3 1 6  1 4 6 . 5  5 6 . 7 0  

#I . 0 0 0 3  . 0 0 2 2  - .  0 0 0 5  - .  0 0 0 0  . 0 0 1 4  - . 1 5 3 4  - .  0083  
#2 - .  0 0 0 0  . 0 0 2 1  - .  0004 .OOOl . 0 0 1 5  . 0 0 2 7  - .  0 0 3 5  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  Sb2068  

Avge  - .  0002 - .  0012  - .  0036  . 0 0 2 0  - .  0 0 0 5  . 0 1 8 6  . 0 0 3 1  
SDev . 0 0 0 7  . 0 0 5 6  . 0 0 1 3  , 0 0 0 1  . 0 0 0 6  . 0 0 2 7  . 0 0 5 5  
%RSD 3 6 1 . 4  4 5 6 . 1  3 7 . 5 9  3 . 2 6 4  1 1 9 . 5  1 4 . 7 0  1 7 8 . 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

- .  0026  . 0 0 2 0  - .  0 0 0 9  . 0 1 6 7  - .  0008  #1 . 0 0 0 3  - .  0052  
#2 - .  0007  . 0 0 2 7  - .  0 0 4 5  . 0 0 2 1  - .  0 0 0 1  . 0 2 0 5  . 0 0 7 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

A v g e  9 9 . 7 3  - .  0 0 1 1  . 0 0 2 2  - .  0016  . 0 0 0 2  , 0 0 1 1  . 0 3 1 3  
SDev . 4 1  .0015 . 0 0 6 7  . 0 0 0 3  . 0 0 0 4  . 0 0 4 0  . 0 0 3 5  
%RSD , 4 0 6 7  1 3 2 . 1  3 0 9 . 3  1 5 . 9 3  1 9 8 . 9  3 6 5 . 2  1 1 . 1 4  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#1 9 9 . 4 4  - .  0 0 2 1  . 0 0 6 9  - .  0018  . 0 0 0 5  . 0 0 3 9  . 0 3 3 7  
#2 1 0 0 . 0  - .  0 0 0 1  - .  0026  - .  0014 - .  0 0 0 1  - .  0017  . 0 2 8 8  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm P b  PPm 
Avge - .  0 0 0 0  , 0 0 5 9  . 0 0 0 3  . 0 0 3 5  - .  0 1 1 3  .OOlO - .  0004 
SDev . o o o o  . 0 0 3 2  . 0 0 0 2  . 0 0 0 8  . 0 0 0 3  . o o o o  . 0 0 0 3  
%RSD 4 9 . 3 5  5 2 . 9 9  6 6 . 6 2  2 3 . 4 0  3 . 0 4 2  . 1 8 5 4  6 7 . 7 0  

#I - .  0 0 0 0  . 0 0 3 7  . 0 0 0 2  . 0 0 2 9  . - .  0 1 1 1  .OOlO - .  0006  
#2 - .  0 0 0 0  . 0 0 8 2  . 0 0 0 5  . 0 0 4 0  - .  0 1 1 6  .OOlO - .  0002 



Analysis Report 

Elem Y 3 7 1 0  Zn2062 Z r 3 4 9 6  

Avge .OOOl - .  0001 . 0 0 0 6  
SDev . 0 0 0 3  . O O O l  . 0 0 0 9  
%RSD 2 2 5 . 1  8 3 . 9 2  1 4 0 . 5  

Units pjjm PPm PPm 

0 2 / 1 6 / 0 5  0 0 : 0 8 : 2 5  AM Page 2 

010272 

#I - .  0001 - .  0 0 0 0  . o o o o  
#2 , 0 0 0 3  - .  0002 . 0 0 1 3  

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  - -  
Avge 718874 10000 - -  
SDev 2 9 5 7 . 8 2 8  . O O O O O O O  - -  - -  - -  
%RSD . 4 1 1 4 5 2 6  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  
- -  - -  



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 1 3 : 1 0  AM 

Method: DAILY2 S a m p l e  N a m e :  pbw-B1OW1 dflO Operator:  
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 0 8 : 3 6  
Comment: 
Mode: CONC C o r r .  F a c t o r :  1 010273 

As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  Elern Ag328O A13082 
U n i t s  pprn 

SDev . 0 0 0 6  . 0 0 6 0  .0011 . 0 0 1 7  . o o o o  . o o o o  . 0 0 4 6  
%RSD 1 1 7 . 1  3 8 . 7 5  8 0 . 6 2  

PPrn PPm PPm PPm PPm PPm 
Avge . 0 0 0 5  . 0 1 5 4  - .  0014 . l o 5 9  - .  0 0 0 0  - .  0 0 0 1  - .  0070  

1 . 6 0 3  8 2 . 8 8  8 . 9 0 2  6 5 . 6 0  

#I .OOOl . 0 1 1 2  - .  0006  . l o 7 1  - .  0 0 0 1  - .  0 0 0 1  - .  0103  
- .  0 0 0 0  - .  0 0 0 1  - .  0038  #2 . 0 0 0 9  . 0 1 9 6  - .  0022 . l o 4 7  

Elern Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm 

SDev , 0 0 1 1  . o o o o  . 0 0 0 3  . o o o o  . 0 0 0 3  , 0 0 9 7  , 0 0 8 2  
%RSD 4 2 . 6 3  3 2 . 4 2  2 5 7 0 .  5 . 9 7 9  6 5 . 0 4  2 6 6 . 5  1 3 9 . 4  

PPm PPrn PPm PPm PPrn PPm 
Avge . 0 0 2 5  - .  0 0 0 1  - .  0 0 0 0  - .  0005  - .  0 0 0 5  . 0 0 3 6  - .  0 0 5 9  

#I . 0 0 1 7  - .  0 0 0 1  - .  0003  - .  0 0 0 5  - . 0 0 0 3  . 0 1 0 5  - .  0117  
- .  0 0 0 1  #2 . 0 0 3 2  - .  0 0 0 1  . 0 0 0 2  - .  0 0 0 5  - .  0 0 0 7  - .  0032 

Elern La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  pprn 
Avge  - .  0 0 0 0  . 0 0 1 7  . 0 0 8 2  

%RSD 5 1 0 . 8  5 . 2 2 2  1 7 . 9 6  1 7 . 1 1  4 5 . 8 0  1 2 9 . 9  3 . 5 4 1  

PPrn PPrn PPrn PPm PPrn PPrn 
.OOOl .OOlO - .  0 9 2 3  - .  0058  

SDev . 0 0 0 2  .OOOl . 0 0 1 5  . o o o o  . 0 0 0 4  . 1 1 9 9  . 0 0 0 2  

- .  1 7 7 0  - .  0056  #1 - .  0002 . 0 0 1 8  . 0 0 9 2  .OOOl . 0 0 0 7  
#2 .OOOl . 0 0 1 7  . 0 0 7 1  .OOOl , 0 0 1 3  - .  0 0 7 5  - .  0 0 5 9  

N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  Elern 
U n i t s  ppm 
Avge - .  0007  , 0 0 3 4  . 0 0 3 5  - .  0020 - .  0 0 1 5  . 0 2 0 4  . 0 0 4 5  
SDev . 0 0 1 3  . 0 0 6 3  . 0 0 3 8  . 0 0 0 9  , 0 0 3 0  . 0 0 2 4  . 0 0 0 6  
%RSD 1 9 0 . 1  1 8 4 . 5  1 0 9 . 0  4 6 . 9 1  2 0 1 . 1  11 .51  1 3 . 4 3  

PPm PPrn PPm PPm PPm PPm 

#I - .  0016  . 0 0 7 9  . 0 0 0 8  - .  0027  - .  0 0 3 7  . 0 2 2 1  . 0 0 4 9  
, 0 0 0 6  , 0 1 8 8  . 0 0 4 0  #2 . 0 0 0 2  - .  0 0 1 0  . 0 0 6 2  - .  0013  

S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  E l e m  
U n i t s  %R 

SDev . 9 5  . 0 0 4 1  , 0 0 1 8  . 0 9 3 8  . 0 0 1 9  . 0 0 2 6  . 0 0 9 7  
%RSD , 9 6 3 8  1 3 6 . 8  1 1 7 . 0  9 . 6 8 8  1183.  1 2 6 . 0  2 1 . 8 3  

PPm PPm PPm PPm PPm PPm 
Avge 9 8 . 3 0  . 0 0 3 0  . 0 0 1 6  . 9 6 7 9  - .  0002  , 0 0 2 1  . 0 4 4 5  

- .  0 0 1 5  . 0 0 3 9  . 0 3 7 6  #1 9 8 . 9 7  , 0 0 5 9  , 0 0 2 8  1 . 0 3 4  
#2 9 7 . 6 3  .OOOl . 0 0 0 3  . g o 1 6  . 0 0 1 2  . 0 0 0 2  . 0 5 1 3  

S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  Elern 

, 0 0 1 0  - .  0014 - .  0020  - .  0002 - .  0000  Avge  . o o o o  . 0 0 1 4  
SDev . o o o o  . 0 0 0 6  .OOOl . 0 0 1 9  . 0 1 5 4  . 0 0 0 3  . 0 0 0 3  
%RSD 1 3 5 . 9  4 0 . 0 6  1 4 . 3 9  

U n i t s  ppm PPrn PPrn PPm PPrn PPm PPm 

1 2 8 . 6  7 8 4 . 2  1 1 3 . 3  6 2 2 . 2  

#1 . o o o o  , 0 0 1 0  . 0 0 0 9  - .  0 0 0 1  - .  0 1 2 8  - .  0004 - .  0003  
#2 . o o o o  . 0 0 1 8  , 0 0 1 1  - .  0028  . 0 0 8 9  - .  0 0 0 0  . 0 0 0 2  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y - 3710 
PPm - .  0000 
.OOOl 

301.3 

- .  0001 
. o o o o  

1 
*Counts 
sc 
361.384 
708581 
6884.392 
-9715744 

713449 
703713 

Zn2062 
PPm 
.0003 
.0002 
55.38 

,0004 
.0002 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/16/05 00:13:10 AM 

Zr3496 
PPm 
.1262 
.0233 
18.44 

.1427 

.lo98 

010274 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/16/05 00:17:56 AM 

Method: DAILY2 Sample Name: pbw-BlOW2 dflo 
Run Time: 02/16/05 00:13:22 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 

Avge .0005 ,0176 - .  0004 ,0902 
SDev .0004 .0065 .0003 .0039 
%RSD 83.88 37.16 75.43 4.270 

Units ppm PPm PPm PPm 

#1 .0002 ,0129 - .  0006 .0929 
#2 .0008 .0222 - .  0002 .0874 

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge .0037 - .  0001 .OOlO .0006 
SDev . o o o o  .OOOl .0005 ,0002 
%RSD .7156 61.38 47.29 38.98 

Units ppm PPm PPm PPm 

#I .0037 - .  0002 .0007 .0007 
#2 .0036 - .  0001 .0013 .0004 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge .0004 .0016 .0158 . o o o o  
SDev .0003 .OOOl .0023 . o o o o  
%RSD 76.88 3.485 14.69 76.83 

#1 .0002 .0017 .0142 . o o o o  
#2 .0007 .0016 .0175 . o o o o  

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .0007 .0009 .0009 - .  0005 
SDev .OOOl .0079 .0034 .0018 
%RSD 18.53 873.4 388.6 363.2 

#I .0008 - .  0047 - .  0015 .0008 
#2 .0006 .0065 .0032 - .  0018 
Elem Sc3613 1960/1 1960/2 Si2881 

Avge 98.48 .0058 .0035 .6083 
SDev .20 .0064 .0009 .0248 
%RSD .2052 111.2 26.98 4.084 

Units %R PPm PPm PPm 

#1 98.62 .0012 .0042 .5907 
#2 98.33 .0103 ,0028 .6259 

Elem Sr4215 Th2837 Ti3349 TI1908 

Avge . o o o o  .0019 .OOlO ,0007 
SDev . o o o o  .0007 .OOOl ,0006 
%RSD 150.0 35.42 9.970 87.17 

Units ppm PPm PPm PPm 

#1 . o o o o  .0014 .OOlO .0011 
#2 - .  0000 .0023 .0009 .0003 

Operator: 

010275 
Ba4934 Be3130 Bi2230 
PPm PPm PPm 
. o o o o  - .  0001 - .  0072 
. o o o o  . o o o o  .0028 
332.3 5.892 38.70 

. o o o o  - .  0001 - .  0092 
- .  0000 - .  0001 - .0053 

Cu3247 Fe2714 K 7664 

. o o o o  .0099 - .  0001 

.0002 .0032 .0084 
1317. 32.15 8597. 

PPm PPm PPm 

.OOOl .0077 - .  0060 
- .  0001 .0122 ,0058 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0009 .0118 - .  0015 
.0004 .1246 .0031 
49.28 1056. 204.7 

,0006 .0999 - .  0037 
,0012 - .0763 .0007 

Pd3404 S-1820 Sb2068 
PPm PPm PPm 
.0013 .0227 .0034 
.0008 .0091 ,0010 
61.45 39.85 29.29 

.0007 ,0163 .0041 

.0018 .0291 .0027 

Pb220 Se196 Sn1899 
PPm PPm PPm - .  0000 .0043 .0681 
.OOOl ,0015 .0124 

360.0 35.47 18.27 

. o o o o  .0032 .0593 
- .  0001 .0053 .0769 

U 4090 V 2924 W 2079 
PPm PPm P b  
.0237 - .  0002 - .  0006 
.0142 .OOlO .0033 
60.21 482.4 592.0 

.0337 .0005 .0018 

.0136 - .  0010 - .  0029 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

. o o o o  

.OOOl 
441.9 

PPm 

. O O O l  
- .  0001 
1 
*Counts 
sc 
361.384 
709822 
1438.962 
.2027214 

710840 
708805 

Zn2062 
PPm 
.OOOl 
.OOOl 
99.91 

. o o o o  

.0002 

2 
Time 
- -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Zr3496 
PPm 
.0556 
.0006 
1.106 

. 0 5 6 0  

.0551 

02/16/05 00:17:56 AM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 2 2 : 4 3  AM 

Method: DAILY2 S a m p l e  N a m e :  s r m - B 1 O W 1  d f l o  Operator: 
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 1 8 : 0 8  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 010277 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  

Avge  . 0 0 0 3  
SDev . 0 0 0 7  . 0 3 3  . 0 0 0 8  , 0 0 3 9  . 0 0 0 2  . o o o o  . 0 0 5 9  
%RSD 2 0 2 . 8  . 3 7 5 1  4 4 . 6 9  5 . 0 4 1  . 1 4 8 6  8 . 4 4 1  1 1 9 . 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 
8 . 7 2 7  - .  0 0 1 9  . 0 7 7 4  . 1 1 7 7  . 0 0 0 2  - .  0050 

8 . 7 0 4  - .  0 0 2 5  . 0 8 0 2  . 1 1 7 6  . 0 0 0 2  - .  0008  #1 - .  0 0 0 1  
#2 . 0 0 0 8  8 . 7 5 1  - .  0 0 1 3  . 0 7 4 7  . 1 1 7 8  . 0 0 0 2  - .  0 0 9 1  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

.OOOl . 0 0 1 4  . 0 0 0 9  1 . 8 0 8  2 . 7 6 8  
SDev , 0 0 0 1  . 0 0 0 5  . 0 0 0 4  . o o o o  .OOOl . 0 3 8  . 0 3 2  

5 5 6 . 7  4 2 4 . 9  2 . 2 2 1  1 1 . 1 3  2 . 1 2 9  1 . 1 6 6  %RSD . 0 0 6 3  

Avge  . 8 7 3 5  .OOOl 

- .  0002 . 0 0 1 3  . 0 0 0 9  1 . 7 8 0  2 . 7 4 6  
#2 . 8 7 3 5  . 0 0 0 4  . 0 0 0 4  . 0 0 1 4  . 0 0 0 8  1 . 8 3 5  2 . 7 9 1  
#I . 8 7 3 5  - .  0 0 0 3  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units p p m  
Avge . 0 0 2 2  , 0 0 6 2  . 1 7 6 9  . 0 5 0 3  - .  0028  3 . 3 7 7  4 . 7 9 8  
SDev .OOOl . o o o o  . 0 0 2 1  . o o o o  . 0 0 0 6  . 1 2 0  . 0 1 8  
%RSD 2 . 6 5 4  . 0 4 9 6  1 . 1 7 7  . 0 4 1 5  2 1 . 0 0  3 . 5 5 5  . 3 6 5 6  

P P m  P P m  P P m  P P m  P P m  P P m  

#1 . 0 0 2 2  . 0 0 6 2  . 1 7 5 5  . 0 5 0 3  - .  0024  3 . 2 9 2  4 . 7 8 6  
#2 . 0 0 2 2  , 0 0 6 2  . i 7 a 4  . 0 5 0 3  - .  0 0 3 3  3 . 4 6 2  4 . 8 1 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  , 0 0 0 9  . 0 2 0 1  . 0 0 4 0  - .  0006  - .  0 0 0 8  . 0 2 3 6  . 0 1 3 5  
. 0 0 0 3  . 0 0 1 4  . 0 0 2 1  . 0 1 5 3  . 0 0 0 8  SDev .OOlO . 0 0 4 0  

%RSD 1 1 0 . 9  1 9 . 9 7  7 . 6 8 3  2 1 3 . 0  2 5 5 . 6  6 4 . 6 4  5 . 7 6 4  

U n i t s  ppm Pi% PPm PPm PPm PPm PPm 

#1 . 0 0 0 2  . 0 2 2 9  . 0 0 4 2  - .  0016  - .  0 0 2 3  . 0 1 2 8  . 0 1 4 0  
#2 . 0 0 1 6  , 0 1 7 3  . 0 0 3 8  . 0 0 0 3  . 0 0 0 7  , 0 3 4 4  . 0 1 2 9  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  9 9 . 4 3  . 0 0 2 8  .0011 4 0 . 8 0  . 0 0 0 9  . 0 0 1 7  . 0 6 9 2  
SDev . 8 3  . 0 0 3 7  . 0 0 9 0  . 1 2  . 0 0 0 8  . 0 0 4 8  . 0 1 4 8  
%RSD . 8 3 7 5  1 3 2 . 6  8 3 1 . 0  . 2 9 7 7  8 7 . 2 5  2 8 6 . 6  2 1 . 4 4  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 1 0 0 . 0  . 0 0 5 4  - .  0 0 5 3  4 0 . 7 1  . 0 0 0 4  - .  0 0 1 7  . 0 5 8 7  
#2 9 8 . 8 4  . 0 0 0 2  . 0 0 7 5  4 0 . 8 9  , 0 0 1 5  . 0 0 5 0  , 0 7 9 7  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge , 0 0 8 3  . 0 0 4 7  . 1 7 6 2  . 0 0 4 0  . 0 0 4 1  . 0 0 1 5  - .  0012 

. 0 0 0 4  . 0 0 0 2  SDev , 0 0 0 1  . 0 0 1 6  . 0 0 0 4  . 0 0 8 3  . 0 0 6 0  
%RSD . 6 3 6 1  3 3 . 2 7  , 2 1 9 3  2 0 7 . 4  1 4 3 . 5  2 5 . 7 7  1 9 . 8 0  

#I , 0 0 8 2  , 0 0 3 6  . 1 7 5 9  - .  0 0 1 9  - .  0 0 0 1  . 0 0 1 8  - .  0014 
#2 . 0 0 8 3  . 0 0 5 8  . 1 7 6 5  . 0 0 9 9  . 0 0 8 4  . 0 0 1 3  - .  0 0 1 0  



Analysis Report 02/16/05 00:22:43 AM 

010278 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.0032 

. o o o o  

.4687 

PPm 
Zn2062 
PPm 
.0063 
.OOOl 
1.902 

Zr3496 
PPm 
.0633 
.0009 
1.503 

#1 
#2 

.0031 

.0032 
,0062 
.0064 

.0639 

.0626 

7 IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
716721 
5951.011 
.8303106 

2 
Time 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

720929 
712513 

10000 
10000 



Analysis Report 02/16/05 00:27:38 AM page 1 

Method: DAILY2 Sample Name: srm-BlOW2 dflO Operator: 
Run Time: 02/16/05 00:22:55 
Comment : 
Mode: CONC Corr. Factor: 1 

010279 

A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 Elem Ag328O 
Units ppm 

SDev .0005 .003 .0021 .0023 .OOOl . o o o o  .0029 
%RSD 180.0 ,0481 

PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 3  6.633 - .  0007 .0618 ,0891 .OOOl - .  0071 

296.0 3.686 .1253 24.99 41.26 

#I - .  0001 6.631 - .  0022 ,0634 .0890 .OOOl - .  0091 
.0008 .0602 .0892 .OOOl - .  0050 #2 .0007 6.635 

Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 Elem Ca3179 
Units ppm PPm PPm PPm PPm PPm PPm 

.0005 .OOlO 1.343 2.046 Avge ,6668 - .  0000 - .  0004 
SDev .0031 .OOOl ,0001 .0005 .0004 .020 ,020 
%RSD ,4569 413.1 39.08 94.22 37.40 1.519 .9945 

#1 .6647 - .  0001 - .  0005 .0009 .0008 1.328 2.032 
.0002 .0013 1.357 2.061 #2 .6690 . o o o o  - .  0003 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge .0005 .0050 .1353 .0381 - .  0019 2.613 3.602 
SDev .0006 . o o o o  .0014 . o o o o  . o o o o  .026 .002 

1.023 .0456 .0821 .9842 ,0510 %RSD 116.9 .4149 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .OOOl .0050 .1344 ,0381 - .  0019 2.631 3.601 
#2 . 0 0 0 9  .0050 .1363 .0381 - .  0019 2.595 3.604 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 

Avge - .  0004 .0156 .OOOl .0006 - .  0005 .0184 .0043 
SDev ,0001 .0022 ,0012 .0029 .0024 .0032 .0042 
%RSD 34.51 14.46 1117. 466.9 493.8 17.66 98.17 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0005 .0171 - .  0007 .0027 - .  0022 .0161 .0072 
#2 - .  0003 .0140 .0009 - .  0014 .0012 .0207 .0013 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
Units %R PPm PPm PPm PPm PPm PPm 
Avge 101.3 .0073 .0028 31.13 .0005 .0043 .0535 
SDev .8 .0032 .0088 .03 .0016 .0048 .0035 
%RSD .7424 44.65 316.3 .lo78 330.0 111.3 6.543 

#1 101.8 . 0 0 5 0  .0090 31.10 .0016 .0077 .0510 
#2 100.8 ,0096 - .  0034 31.15 - .  0006 .0009 .0560 

Elem Sr4215 Th2837 Ti3349 TI1908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0063 .0024 .1341 .0024 - .  0251 .OOOl - .  0001 
SDev .OOOl .0020 .OOOl .0054 .0046 .0009 .0011 
%RSD .8067 85.14 .0578 225.5 18.21 778.1 1546. 

#I .0063 .0009 .1341 .0062 - .0283 - .  0005 - .  0008 
#2 .0063 .0038 .1342 - .  0014 - .  0218 ,0008 .0007 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  

. 0 0 2 1  

. o o o o  

. 9 4 7 4  

PPm 

. 0 0 2 1  

. 0 0 2 1  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
7 3 0 2 8 5  
5 4 5 4 . 6 2 2  
. 7 4 6 9 1 6 8  

734142 
726420 

Zn2062 
PPm 
. 0 0 5 0  
. o o o o  
. 7 5 5 8  

. 0 0 5 0  
, 0 0 5 1  

2 
Time 

- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

Z r 3 4 9 6  
PPm 
. 0 4 9 6  
.OOOl 
. 2 6 0 4  

. 0 4 9 5  

. 0 4 9 7  

0 2 / 1 6 / 0 5  0 0 : 2 7 : 3 8  AM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 0 2 / 1 6 / 0 5  0 0 : 3 2 : 3 4  AM page 1 

Method: DAILY2 S a m p l e  N a m e :  srm-BlOW3 dflO Operator: 
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 2 7 : 5 1  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 010281 

E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 5  4 . 0 1 9  - .  0038  . 0 4 7 8  , 0 0 1 4  - .  0 0 0 1  - .  0064 
SDev .OOOl .001 . 0 0 3 2  , 0 0 2 0  . o o o o  . o o o o  . 0 0 0 5  
%RSD 1 1 . 6 3  . 0 3 6 7  8 2 . 9 4  4 . 2 7 5  , 0 8 5 1  1 0 . 5 2  7 . 6 4 3  

#I . 0 0 0 5  4 . 0 2 0  - .  0 0 6 1  . 0 4 9 2  . 0 0 1 4  - ,0001 - .  0068  
#2 . 0 0 0 5  4 . 0 1 8  - .  0016  , 0 4 6 3  . 0 0 1 4  - .  0 0 0 1  - .  0 0 6 1  

E l e m  Ca3179 Cd2265 Go2286 C r 2 6 7 7  Cu3247 Fe2  7 1 4  K 7664 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge 2 . 2 3 5  - .  0002  , 0 0 5 6  . 0 3 2 1  . 0 0 9 6  6 . 8 3 6  , 0 4 9 5  
SDev .001 . 0 0 0 3  . 0 0 0 3  , 0 0 0 2  . 0 0 0 3  . 0 3 8  . 0 0 9 5  
%RSD . 0 2 2 9  1 6 5 . 4  5 . 3 3 4  , 7 1 5 2  2 . 7 7 6  . 5 5 4 9  1 9 . 2 1  

#1 2 . 2 3 5  - .  0003  . 0 0 5 4  . 0 3 2 2  . 0 0 9 8  6 . 8 1 0  . 0 4 2 7  
#2 2 . 2 3 6  . o o o o  . 0 0 5 8  . 0 3 1 9  . 0 0 9 4  6 . 8 6 3  . 0 5 6 2  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 2  .0016 1 . 8 1 5  , 1 3 2 5  - .  0014  . 4 1 8 9  . 6 0 2 4  
SDev , 0 0 0 4  .OOOl , 0 0 3  .OOOl . 0 0 0 2  . 0 9 3 2  . 0 0 5 9  
%RSD 2 5 1 . 0  2 . 8 4 0  . 1 7 1 6  . 0 8 1 2  1 4 . 9 2  2 2 . 2 6  . 9 8 1 8  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I . 0 0 0 4  . 0 0 1 7  1 . 8 1 7  . 1 3 2 5  - .  0 0 1 3  . 3 5 2 9  . 5 9 8 2  
#2 - .  0 0 0 1  . 0 0 1 6  1 . 8 1 3  . 1 3 2 4  - .  0 0 1 6  . 4 8 4 8  . 6 0 6 6  

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  . 0 1 5 5  . 0 6 1 2  , 0 0 0 3  - .  0024 - .  0020  . 0 1 7 4  . 0 0 6 4  
SDev . 0 0 1 6  . o o o o  . 0 0 5 1  . 0 0 3 3  . 0 0 3 0  . 0 0 6 3  . 0 0 1 4  
%RSD 1 0 . 3 0  . 0 6 0 1  1 4 7 7 .  1 3 9 . 9  1 5 2 . 5  3 6 . 1 2  2 2 . 6 2  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 1 6 6  . 0 6 1 3  , 0 0 4 0  - .  0 0 0 0  - .  0 0 4 1  , 0 2 1 9  . 0 0 7 4  
#2 . 0 1 4 4  . 0 6 1 2  - .  0033  - .  0047  . 0 0 0 2  . 0 1 3 0  , 0 0 5 4  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  

Avge  1 0 1 . 6  . 0 0 4 8  , 0 0 1 3  2 3 . 0 2  - .  0014  , 0 0 2 4  . 0 5 2 4  
SDev .1 . 0 0 3 1  , 0 0 1 7  . 0 4  . 0 0 3 9  .OOOl .0011 

4 . 5 3 4  2 . 2 0 6  %RSD . 0 6 5 7  6 4 . 2 0  1 3 2 . 8  . 1 7 5 6  2 7 2 . 6  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

#I 1 0 1 . 6  . 0 0 2 6  . 0 0 2 5  2 2 . 9 9  . 0 0 1 3  . 0 0 2 5  . 0 5 1 5  
#2 1 0 1 . 7  , 0 0 6 9  .OOOl 2 3 . 0 5  - .  0042  . 0 0 2 4  . 0 5 3 2  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 4 7  - .  0 0 0 8  . 7 2 0 1  - .  0 0 1 1  . 0 0 2 2  . 0 2 6 2  - .  0017  
SDev . o o o o  . 0 0 1 3  . 0 0 0 7  . 0 0 3 0  . 0 1 5 5  . o o o o  . 0 0 0 8  
%RSD . 4 3 4 9  1 5 9 . 5  . 0 9 6 2  2 6 3 . 0  6 9 6 . 6  . 1 1 4 4  5 0 . 1 8  

#1 . 0 0 4 7  .OOOl , 7 2 0 6  .OOlO . 0 1 3 2  . 0 2 6 2  - .  0023  
#2 . 0 0 4 8  - .  0 0 1 7  . 7 1 9 6  - . 0 0 3 3  - .  0 0 8 8  . 0 2 6 2  - .  0 0 1 1  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

.OOOl 

. o o o o  
18.51 

PPm 

.OOOl 

.OOOl 

1 
*Counts 
sc 
361.384 
732400 
478.7113 
.0653620 

732062 
732739 

Zn2062 
PPm 
.0081 
. 0 0 0 2  
1.939 

.0080 

.0082 

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

02/16/05 00:32:34 AM 

Zr3496 
PPm 
.0248 
. o o o o  
,1548 

.0248 

.0248 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  

010282 

6 7 
NOTUSED NOTUSED 
- -  - -  

page 2 



Analysis Report 02/16/05 00:37:30 AM 

Method: DAILY2 Sample Name: srm-BlOW4 dflo Operator: 
Run Time: 02/16/05 00:32:46 
Comment : 
Mode: CONC Corr. Factor: 1 010283 
Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm P b  PPm PPm PPm 
Avge - .  0001 3.845 - .  0035 .0426 .OOlO - .  0001 - .  0075 
SDev .0003 .019 ,0010 ,0039 ,0001 . o o o o  .OOOl 
%RSD 446.8 ,4965 27.78 9.117 7.915 .7303 1.841 

#I .0002 3.859 - .  0028 .0454 .OOlO - .  0001 - .  0076 
#2 - .  0003 3.832 - .  0042 ,0399 .0011 - .  0001 - .  0074 

K 7664 Cu3247 Fe2714 - Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 2.077 - .  0002 .0047 .0302 .0085 6.497 .0359 
SDev .004 .OOOl .0003 .OOOl .OOOl ,030 .0118 
%RSD .1832 46.49 6.288 .2016 .5918 .4598 32.92 

#1 2.080 - .OOOl .0049 .0302 .0085 6.518 .0442 
#2 2.075 - .  0002 ,0045 .0302 .0085 6.476 ,0275 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0011 .0016 1.674 .1274 - .  0012 .2307 .5413 
SDev ,0004 .OOOl .001 .OOOl .OOOl .1776 .0073 
%RSD 35.64 7.105 .0658 .0820 7.533 77.01 1.357 

Units ppm PPm PPm PPm PPm PPm PPm 

- .  0008 
- .  0013 

.0017 

.0015 
1.673 
1.675 

.1274 

.1273 
- .  0011 
- .  0012 

.3563 

.lo51 
,5465 
.5361 

Elem 
Units 
Avge 
SDev 
%RSD 

Ni2316 
PPm 
.0154 
.0007 
4.550 

P 1782 

.0598 

.0008 
1.346 

PPm 
2203/1 
PPm 
.OOlO 
.0023 
230.0 

2203/2 
PPm - .  0002 
.0002 

91.83 

Pd3404 
PPm - .  0016 
.0025 

153.8 

S 1820 

,0261 
.0042 
15.95 

PPm 
Sb2068 
PPm 
. 0 0 5 1  
.0053 
103.9 

.0149 

.0159 
.0592 
.0604 

.0026 
- .0006 

- .  0001 
- .  0003 

.OOOl 
- .  0034 

.0291 

.0232 
.0014 
.0089 

1960/1 
PPm - .  0014 
.0018 

126.2 

Elem 
Units 
Avge 
SDev 
%RSD 

Sc3613 
%R 
99.48 

.11 
.lo89 

1960/2 
PPm - .  0033 
,0041 

126.5 

Si2881 
PPm 
22.47 

.04 
.1588 

Pb220 
PPm 
.0002 
.0009 
378.1 

Se196 
PPm - .  0026 
.0033 

127.1 

Sn1899 
PPm 
,0511 
,0056 
10.93 

#I 
#2 

99.56 
99.41 

- .  0026 
- .  0001 

- .  0062 
- .  0003 

22.49 
22.44 

,0008 
- .  0004 

- .  0050 
- .  0003 

.0551 

.0472 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0042 
. o o o o  
.1265 

Th2837 
PPm - .  0031 
,0017 

55.18 

Ti3349 
PPm 
,7048 
.0006 
.0848 

T11908 
PPm - .  0059 
.0036 

61.86 

U 4090 
Pi% - .  0302 
90.12 
.0272 

V 2924 

.0246 

.OOOl 
,5909 

PPm 
W 2079 
PPm - .  0031 
.0009 

28.19 

#I .0042 - .  0019 .7052 - .  0033 - .  0110 .0247 - .  0037 
#2  ,0042 - .0044 .7044 - .  0084 - 0495 .0245 - .0024 



. 

Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. o o o o  

1 7 . 4 2  

PPm 

- .  0001 
- .  0001 
1 
*Counts 
sc 
3 6 1 . 3 8 4  
717068 
7 8 9 . 8 3 8 3  
, 1 1 0 1 4 8 2  

7 1 7 6 2 7  
716510 

Zn2062 
PPm 
. 0 0 7 8  
. 0 0 0 2  
2 . 2 6 0  

, 0 0 7 7  
. 0 0 7 9  

2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
10000 

0 2 / 1 6 / 0 5  0 0 : 3 7 : 3 0  AM 

Z r 3 4 9 6  
PPm 
. 0 2 0 0  
. 0 0 0 3  
1 . 7 6 2  

. 0 1 9 8  

. 0 2 0 3  

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  

010284 

7 
NOTUSED 

page 2 



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 4 4 : 2 5  AM Page 1 

Method: DAILY2 S a m p l e  N a m e :  257326  dflO r Operator: 
Run Time :  0 2 / 1 6 / 0 5  0 0 : 3 9 : 4 2  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

010285 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0006  2 . 6 7 8  - .  0014 . 0 4 4 3  . 0 3 0 7  - .  0 0 0 0  - .  0 1 0 0  
SDev . 0 0 1 3  . 0 0 7  . 0 0 1 8  . 0 0 5 9  . 0 0 0 2  . o o o o  . 0 0 3 4  
%RSD 2 0 1 . 4  . 2 5 3 3  1 2 7 . 4  1 3 . 4 3  . 7 4 0 9  8 0 . 3 0  3 4 . 4 8  

- .  0 0 7 5  
#2 - .  0015  2 . 6 7 3  - .  0026  . 0 4 0 1  . 0 3 0 9  - .  0 0 0 0  - .  0124 

- .  0 0 0 0  #1 , 0 0 0 3  2 . 6 8 3  - .  0 0 0 1  . 0 4 8 5  . 0 3 0 5  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  K - 7664  

Avge  . 8 4 2 2  - .  0 0 0 1  - .  0 0 0 3  . 0 0 3 9  . 0 1 2 6  1 . 1 6 2  . 5 8 1 8  
SDev . 0 0 5 6  . o o o o  . 0 0 0 7  , 0 0 0 5  .OOOl . 0 0 8  , 0 0 1 3  
%RSD . 6 6 6 5  2 2 . 4 9  2 0 7 . 9  1 2 . 1 1  , 5 2 3 4  . 6 9 4 4  . 2 2 0 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 8 4 6 2  - .  0 0 0 1  . 0 0 0 2  . 0 0 3 6  . 0 1 2 6  1 . 1 6 8  , 5 8 2 7  
#2  . 8 3 8 2  - .  0002  - .  0008  . 0 0 4 2  , 0 1 2 7  1 . 1 5 6  . 5 8 0 9  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  - .  0 0 0 1  . 0 0 3 2  . 5 6 8 5  . 0 2 9 5  . 0 0 1 2  . 2 6 7 4  . 6 2 4 3  
SDev , 0 0 1 2  .OOOl . 0 0 9 0  .OOOl . 0 0 0 2  . 0 1 6 8  . 0 0 9 0  
%RSD 1 0 9 4 .  4 . 0 6 2  1 . 5 8 5  . 4 4 2 6  1 3 . 3 8  6 . 2 9 3  1 . 4 3 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 0 8  . 0 0 3 3  . 5 7 4 9  . 0 2 9 6  .0011 . 2 5 5 5  . 6 1 7 9  
#2 - .  0 0 1 0  . 0 0 3 1  . 5 6 2 1  . 0 2 9 4  . 0 0 1 4  . 2 7 9 2  . 6 3 0 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068  

Avge  . 0 0 1 8  . 0 8 1 1  . 0 0 2 5  . 0 0 2 3  - .  0030  . 0 5 4 9  . 0 0 7 9  
SDev . 0 0 0 5  , 0 0 7 3  . 0 0 4 1  . 0 0 0 2  .OOlO . 0 0 1 7  . 0 0 4 0  
%RSD 2 6 . 2 3  8 . 9 3 3  1 6 5 . 9  8 . 2 6 9  3 2 . 1 9  3 . 1 1 7  5 0 . 5 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 2 1  . 0 7 6 0  . 0 0 5 4  . 0 0 2 4  - .  0 0 3 6  . 0 5 6 1  . 0 0 5 1  
#2 . 0 0 1 4  . 0 8 6 2  - .  0004 . 0 0 2 1  - .  0 0 2 3  . 0 5 3 7  . 0 1 0 7  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge 1 0 1 . 0  , 0 0 1 1  - .  0 0 1 0  1 0 . 4 8  , 0 0 2 4  - .  0003  . 0 3 4 9  
SDev 1 . 3  , 0 0 4 7  . 0 0 6 4  . 0 3  . 0 0 1 5  , 0 0 2 7  . 0 0 3 6  
%RSD 1 . 2 9 8  4 1 0 . 7  6 2 1 . 7  . 2 7 8 3  6 3 . 5 4  9 2 5 . 5  1 0 . 3 6  

#1 1 0 0 . 1  - .  0022  . 0 0 3 5  1 0 . 4 6  . 0 0 3 4  , 0 0 1 6  . 0 3 7 5  
#2 1 0 1 . 9  . 0 0 4 5  - .  0056  1 0 . 5 0  . 0 0 1 3  - . 0 0 2 2  . 0 3 2 4  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm Pp” 
A v g e  . 0 1 3 6  . 0 0 1 5  . 1 5 0 1  - .  0015  - .  0452  . 0 0 2 5  - .  0030 
SDev . o o o o  . 0 0 0 7  . o o o o  . 0 0 5 5  . 0 4 4 2  . o o o o  . 0 0 3 5  
%RSD . 2 4 6 8  4 7 . 8 8  . 0 0 7 4  3 7 3 . 3  9 7 . 7 7  , 6 1 6 7  1 1 4 . 0  

#1 . 0 1 3 6  . 0 0 2 0  . 1 5 0 1  - .  0054 - .  0 1 3 9  . 0 0 2 5  - .  0006  
#2 . 0 1 3 5  .OOlO . 1 5 0 1  . 0 0 2 4  - .  0764  . 0 0 2 5  - .  0 0 5 5  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge .0004 .0575 .0190 
SDev . o o o o  .0003 ,0015 
%RSD 1.213 .4316 7.718 

02/16/05 00:44:25 AM 

010286 

#1 .0004 .0576 .0201 
#2 .0004 .0573 .0180 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 727888 10000 - -  
SDev 9413.713 . O O O O O O O  - -  - -  - -  
%RSD 1.293292 . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  
- -  - -  



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 5 3 : 2 0  AM Page 1 

Method: DAILY2 S a m p l e  N a m e :  z z z z z z  
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 4 8 : 3 6  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  

010287 
E l e m  Ag328O A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 9  . 0 0 5 5  - . 0 0 1 5  . 0 6 5 7  . o o o o  - .  0 0 0 1  - .  0062  
SDev .OOlO , 0 0 6 4  . 0 0 1 8  . 0 0 1 5  . o o o o  . o o o o  . 0 0 1 3  
%RSD 1 0 6 . 9  1 1 6 . 6  1 2 1 . 2  2 . 3 6 7  3 0 9 . 9  1 5 . 5 7  2 1 . 4 5  

#I , 0 0 0 2  .OOlO - . 0 0 0 2  . 0 6 4 6  . o o o o  - .  0 0 0 1  - .  0053  
#2 . 0 0 1 7  .OlOO - .  0028  . 0 6 6 8  - .  0 0 0 0  - .  0 0 0 1  - . 0 0 7 2  

K 7664  E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  
Un i t s  ppm PPm PPm PPm PPm PPm Pi% 
Avge . 0 0 1 4  .OOOl - .OOOl . 0 0 0 5  - .  0 0 0 6  - .  0090  - . 0 1 4 9  
SDev .OOOl , 0 0 0 3  .OOOl . 0 0 0 2  , 0 0 0 3  . 0 1 5 0  . 0 1 7 4  
%RSD 5 . 2 9 9  1 9 4 . 2  1 4 5 . 7  4 5 . 3 5  4 3 . 5 6  1 6 7 . 5  1 1 7 . 0  

#1 . 0 0 1 4  - .  0 0 0 0  - .  0002 . 0 0 0 6  - .  0004  - .  0196  - .  0272 
#2 , 0 0 1 5  . 0 0 0 3  . o o o o  . 0 0 0 3  - .  0 0 0 8  .0017 - .  0026  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 4  . 0 0 1 5  . 0 0 6 2  .OOOl . 0 0 1 4  - .  0 2 3 9  . 0 0 3 4  
SDev . 0 0 1 2  . o o o o  . 0 0 3 5  .OOOl . 0 0 0 2  . 1 1 0 6  . 0 0 3 3  
%RSD 2 8 4 . 2  1 . 9 3 6  5 5 . 8 0  1 6 8 . 3  1 5 . 2 7  4 6 2 . 1  9 5 . 8 7  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I - .  0004 , 0 0 1 5  . 0 0 3 8  - .  0 0 0 0  . 0 0 1 2  . 0 5 4 3  .0011 
#2 . 0 0 1 3  . 0 0 1 5  . 0 0 8 7  .OOOl . 0 0 1 5  - .  1 0 2 1  . 0 0 5 8  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0 0 0 9  - .  0 0 2 9  . 0 0 2 0  - .  0017  - .  0 0 1 8  . 0 2 7 9  - .  0 0 1 0  
SDev . 0 0 1 2  . 0 0 5 6  . 0 0 5 5  . 0 0 0 6  . 0 0 2 8  . 0 0 1 3  . 0 0 6 1  
%RSD 1 2 4 . 7  1 9 2 . 8  2 7 6 . 1  3 3 . 8 0  1 5 3 . 4  4 . 4 8 8  5 8 5 . 3  

#I - .  0001 - .  0068  - . 0 0 1 9  - . 0 0 2 1  - .  0 0 3 7  , 0 2 8 8  - .  0054 
#2 - .  0017  .0011 . 0 0 5 9  - .  0013  . 0 0 0 2  . 0 2 7 0  . 0 0 3 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  

Avge  1 0 2 . 0  , 0 0 4 7  - . 0 0 0 3  . 1 2 1 7  - .  0004  , 0 0 1 4  . 0 8 0 9  
SDev . 7  . 0 0 5 3  . 0 0 1 5  . 0 1 6 8  . 0 0 2 2  . 0 0 2 8  . 0 0 3 2  
%RSD . 6 7 1 0  1 1 3 . 1  4 8 9 . 8  1 3 . 8 3  515 .3  2 0 3 . 0  3 . 9 6 5  

U n i t s  %R PPm PPm PPm PPm PPm PPm 

- .  0006  , 0 8 3 2  
.0011 . 0 0 3 3  . 0 7 8 6  

#1 1 0 2 . 5  . 0 0 0 9  - , 0 0 1 4  . 1 3 3 6  - .  0 0 2 0  
#2 1 0 1 . 5  . 0 0 8 4  . 0 0 0 8  . l o 9 8  

E lem S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

Avge  . o o o o  . 0 0 1 4  .OOOl - .  0 0 2 5  . 0 2 4 8  
SDev .OOOl .OOOl . 0 0 0 2  . 0 0 2 4  . 0 2 1 5  , 0 0 0 2  . 0 0 2 7  
%RSD 3 7 6 . 2  8 . 6 4 2  1 4 4 . 0  9 7 . 7 2  8 6 . 4 5  1 5 0 . 1  3 2 2 . 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm - .  0008  .OOOl 

#I - .  0 0 0 0  . 0 0 1 3  - .  0 0 0 0  - .  0042 . 0 0 9 7  . 0 0 0 2  - .  0027  
#2 . o o o o  . 0 0 1 5  . 0 0 0 3  - .  0008  . 0 4 0 0  - .  0 0 0 0  .0011 



Analysis Report 0 2 / 1 6 / 0 5  0 0 : 5 3 : 2 0  AM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. o o o o  

1 4 . 0 6  

PPm 
Zn2062 
PPm - .  0 0 0 0  
.OOOl 

3 6 1 0 .  

Z r 3 4 9 6  
PPm 
. 0 0 0 5  
. 0 0 0 2  
4 3 . 2 2  

010288 

#1 
#2 

- .  0001 
- .  0001 

- .  0 0 0 0  
. o o o o  

. 0 0 0 4  

. 0 0 0 7  

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
7 3 5 4 2 5  
4 9 1 0 . 1 4 9  
. 6 6 7 6 6 1 5  

2 
Time 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

738897 
731953 

10000 
10000 



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 0 : 5 8 : 1 6  AM 

Method: DAILY2 S a m p l e  N a m e :  z z z z z z  
Run T i m e :  0 2 / 1 6 / 0 5  0 0 : 5 3 : 3 2  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

Operator: 

010289 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 
U n i t s  ppm PPm PPm P b  PPm PPm 
Avge . 0 0 0 4  . 0 0 7 6  - .  0012 . 0 7 6 5  .OOOl - .  0 0 0 1  
SDev , 0 0 0 4  . 0 0 1 9  , 0 0 0 2  . 0 0 1 8  .OOOl . o o o o  
%RSD 9 9 . 6 7  2 5 . 1 8  1 8 . 8 0  2 . 3 0 0  1 2 8 . 8  1 5 . 6 4  

#I .OOOl . 0 0 6 2  - .  0 0 1 1  . 0 7 7 7  .OOOl - .  0 0 0 1  
#2 . 0 0 0 8  , 0 0 8 9  - .  0014 . 0 7 5 2  . o o o o  - .  0 0 0 1  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  

Avge  , 0 0 1 9  - .  0 0 0 1  . 0 0 0 5  , 0 0 0 3  - . 0 0 0 5  . 0 0 2 4  
SDev . 0 0 0 2  . o o o o  . 0 0 0 3  .OOlO . 0 0 0 4  . 0 0 4 9  
%RSD 1 2 . 0 6  . 5 2 2 7  5 9 . 9 7  3 2 3 . 0  7 5 . 8 6  2 0 4 . 1  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I . 0 0 1 8  - .  0 0 0 1  . 0 0 0 3  .OOlO - .  0 0 0 8  - .  0 0 1 1  
#2 . 0 0 2 1  - .  0 0 0 1  . 0 0 0 7  - .  0004 - .  0002  . 0 0 5 8  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 Na3302 
Un i t s  ppm PPm PPm PPm PPm PPm 
Avge . 0 0 0 3  . 0 0 1 4  . 0 0 3 2  .OOOl . 0 0 0 7  - .  1 4 0 1  
SDev . 0 0 0 3  . o o o o  . 0 0 4 7  . o o o o  .OOOl . 0 1 5 9  
%RSD 8 6 . 0 7  2 . 2 6 2  1 4 7 . 5  2 9 . 2 2  8 . 6 6 6  1 1 . 3 2  

#1 , 0 0 0 1  . 0 0 1 5  - .  0 0 0 1  , 0 0 0 1  . 0 0 0 7  - .  1 2 8 9  
#2 . 0 0 0 5  . 0 0 1 4  . 0 0 6 6  .OOOl . 0 0 0 6  - . 1 5 1 3  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  

Avge  . 0 0 0 7  . 0 0 0 7  - .  0 0 1 9  - .  0 0 0 0  .OOlO . 0 1 5 8  
SDev . 0 0 1 8  . 0 0 0 7  . 0 0 0 2  . 0 0 1 9  , 0 0 1 4  . 0 1 3 1  

8 2 . 8 3  %RSD 2 4 3 . 1  1 0 3 . 2  8 . 0 6 5  4 6 9 4 .  1 4 2 . 1  

U n i t s  ppm PPm PPm PPm PPm PPm 

#I . 0 0 2 0  . 0 0 1 2  - .  0018  , 0 0 1 3  - . o o o o  . 0 2 5 0  
#2 - .  0005  , 0 0 0 2  - .  0020  - .  0014 . 0 0 2 0  . 0 0 6 5  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  
U n i t s  %R PPm PPm PPm PPm PPm 
Avge 1 0 0 . 4  - .  0 0 0 3  . 0 0 1 5  . 0 7 6 0  - .  0 0 0 7  . 0 0 0 9  
SDev . 2  . 0 0 3 0  . 0 0 2 0  . 0 0 7 2  . 0 0 1 3  . 0 0 0 3  
%RSD . 1 7 9 0  1 0 9 0 .  1 3 5 . 0  9 . 4 4 6  2 0 6 . 2  3 8 . 2 6  

#1 1 0 0 . 2  . 0 0 1 8  .OOOl , 0 8 1 0  . 0 0 0 3  . 0 0 0 7  
#2 1 0 0 . 5  - .  0024  . 0 0 2 9  . 0 7 0 9  - .  0 0 1 6  , 0 0 1 2  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U - 4 0 9 0  V 2924  
U n i t s  ppm PPm PPm PPm PPm Pi% 
Avge - .  0 0 0 0  . 0 0 2 1  . 0 0 0 2  - .  0006  . 0 0 7 6  . 0 0 0 9  
SDev . o o o o  . 0 0 3 4  .OOOl . 0 0 1 5  . 0 0 9 4  . 0 0 0 7  
%RSD 4 4 6 2 .  1 6 1 . 9  3 3 . 9 7  2 4 4 . 2  1 2 4 . 7  7 7 . 0 7  

#1 - .  0 0 0 0  . 0 0 4 6  . 0 0 0 2  - .  0017  . 0 0 0 9  . 0 0 1 4  
#2 . o o o o  - . 0 0 0 3  .OOOl . 0 0 0 5  . 0 1 4 2  , 0 0 0 4  

B i 2 2 3 0  
PPm - .  0040  

. 0 0 2 1  
5 1 . 2 5  

- .  0 0 5 5  
- .  0026  

K 7664 

- , 0 0 1 0  
. 0 1 3 6  

1 3 7 5 .  

PPm 

- .  0106  
. 0 0 8 6  

Na5889 
PPm 
- . 0 0 3 0  

. 0 0 2 5  
8 4 . 0 1  

- .  0048  
- .  0012 

Sb2068  
PPm 
, 0 0 6 2  
. 0 0 4 8  
7 6 . 9 6  

. 0 0 9 6  
, 0 0 2 8  

Sn1899  
PPm 
. 0 7 2 8  
. 0 0 1 7  
2 . 3 7 4  

. 0 7 4 0  

. 0 7 1 5  

W 2 0 7 9  
PPm 
- .  0017  

. 0 0 1 5  
8 5 . 5 7  

- .  0007  
- .  0028  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  

- .  0 0 0 0  
. o o o o  

7 3 . 8 3  

Pi% 

- .  0 0 0 0  
- .  0 0 0 0  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
723486 
1 2 5 0 . 1 6 5  
. 1 7 2 7 9 7 4  

722602 
724370 

Zn2062 
PPm 
- .  0 0 0 0  
.OOOl 

2 7 4 . 8  

. o o o o  
- .  0001 
2 
Time 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Z r 3 4 9 6  
PPm 
. 0 0 0 7  
. 0 0 0 4  
6 3 . 6 8  

. 0 0 0 9  

. 0 0 0 4  

0 2 / 1 6 / 0 5  0 0 : 5 8 : 1 6  AM Page 2 

010290 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 02/16/05 01:03:13 AM Page 1 

Method: DAILY2 Sample Name: cri 
Run Time: 02/16/05 00:58:29 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0211 .0996 .0206 
SDev .0005 .0030 .0013 
%RSD 2.238 2.999 6.409 

Units ppm PPm PPm 

#1 .0208 .0975 .0216 
#2 .0214 .lo17 .0197 

Errors LC Pass NOCHECK LC Pass 
High .0300 .0300 
Low .OlOO ,0100 

Elem Ca3179 Cd2265 Co2286 

Avge .0029 .0101 .0987 
SDev .0016 .OOOl .0008 
%RSD 56.24 .4620 .7552 

Units ppm PPm PPm 

#1 .0017 .OlOO . 0 9 9 3  
#2 ,0040 .0101 .0982 

Errors NOCHECK LC Pass LC Pass 
High .0150 .1500 
Low .0050 ,0500 

Elem La3988 Li6707 Mg2790 

Avge .0006 .0710 .0032 
SDev .0013 .0005 .0102 
%RSD 214.8 .6658 315.4 

Units ppm PPm PPm 

#I - .  0003 .0706 - .  0040 
#2 .0015 .0713 ,0105 

Errors NOCHECK LC Pass NOCHECK 
High .1500 
Low .0500 

Elem Ni2316 P 1782 2203/1 

Avge .0830 .0965 .0073 
SDev .0040 .0035 .0034 
%RSD 4.878 3.586 45.84 

Units ppm PPm PPm 

#I ,0859 .0990 .0049 
#2 .0802 .0941 .0097 

Errors LC Pass LC Pass NOCHECK 
High .1200 .1500 
Low .0400 .0500 

Elem Sc3613 1960/1 1960/2 

Operator: 

01029I 

B 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
H. 1764 .0208 ,0097 - .  0045 
.0022 . o o o o  . o o o o  .0034 
1.271 .1174 ,4219 75.92 

H. 1780 .0207 ,0097 - .  0070 
H. 1748 .0208 ,0097 - .  0021 
LC High LC Pass LC Pass NOCHECK 
.1500 ,0300 .0150 
.0500 .OlOO .0050 

Cr2677 Cu3247 Fe2714 K 7664 

.0216 .0500 .0982 .0005 

.0009 .0009 .0210 .0166 
4.056 1.775 21.35 3103. 

PPm PPm PPm P b  

.0223 .0507 .0834 - .  0112 

.0210 ,0494 .1130 ,0123 

LC Pass LC Pass LC Pass NOCHECK 
.0300 .0750 .1500 
.OlOO .0250 .0500 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0304 .0217 .0543 .0052 
,0001 . o o o o  .1404 .0123 
.3223 .0809 258.4 238.7 

.0305 ,0217 - ,0449 - .  0035 

.0304 .0217 .1536 .0139 

LC Pass LC Pass NOCHECK NOCHECK 
,0450 .0300 
.0150 .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

,0054 .0019 ,0088 .1270 
.0031 .0023 .0091 .0006 
57.80 123.3 103.4 .5063 

PPm PPm PPm PPm 

.0076 ,0002 .0024 .1265 
,0032 .0035 .0152 .1274 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
. 0 6 0 0  

Si2881 Pb220 Se196 Sn1899 



Analysis Report 02/16/05 01:03:13 AM Page 2 

010292 
PPm PPm 
,0107 H.1615 
.0030 .0044 
28.09 2.699 

Units 
Avge 
SDev 
%RSD 

%R 
101.0 
1.3 

1.257 

PPm 
.0134 
.0023 
17.50 

PPm 
.0093 
,0033 
35.79 

PPm 
H. 1587 
.0084 
5.317 

PPm 
. 0 0 6 0  
.0009 
15.66 

100.1 
101.9 

.0117 

.0151 
.0069 
.0116 

H. 1647 
H. 1528 

.0067 

.0054 
.0085 H.1646 
.0128 H. 1584 

LC High 
.1500 
.0500 

LC Pass LC High 
.0150 
.0050 

.1500 

.0500 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.0090 
,0030 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0207 
.OOOl 
,6227 

Th2837 
PPm 
.0021 
.0024 
112.5 

Ti3349 
PPm 
.0202 
.0003 
1.578 

T11908 
PPm 
.0160 
.0009 
5.693 

U - 4090 
PPm 
.2019 
.0252 
12.46 

V - 2924 W 2079 

.1012 .OOOl 

.0004 .OOOl 

.4207 77.85 

PPm PPm 

.0206 

.0208 
.0038 
.0004 

.0204 

.0200 
,0153 
.0166 

.1841 

.2197 
.1015 .OOOl 
,1009 0002 

Errors 
High 
L o w  

LC Pass 
.0300 
.OlOO 

NOCHECK LC Pass 
.0300 
.OlOO 

LC Pass 
.0300 
. O l O O  

NOCHECK LC Pass NOCHECK 
.1500 
. 0 5 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

.0002 
207.1 

PPm 
Zn2062 
PPm 
.0402 
.OOOl 
.1324 

Zr3496 
PPm 
.0957 
.0004 
.4237 

#1 
#2 

.0002 
- .  0000 

.0401 

.0402 
.0960 
.0955 

Errors 
High 
Low 

NOCHECK LC Pass 
.0600 
.0200 

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

0 2 / 1 6 / 0 5  0 1 : 0 3 : 1 3  AM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  
728274 1 0 0 0 0  - -  
9 1 8 0 . 3 6 7  . O O O O O O O  - -  - -  - -  
1 . 2 6 0 5 6 6  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  
- -  - -  
- -  - -  

721782 1 0 0 0 0  
734765 1 0 0 0 0  

010233 
6 7 
NOTUSED NOTUSED 



Analysis Report 02/16/05 01:08:10 AM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 02/16/05 01:03:26 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0000 493.8 - .  0024 
SDev .0005 .5 .0013 
%RSD 1462. .0912 54.31 

#I - .  0004 494.1 - .  0015 
#2 .0003 493.5 - .  0034 
Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 449.2 - .  0004 .OOOl 
SDev .4 .OOOl .0012 
%RSD .0834 35.55 2384. 

#1 448.9 - .  0003 .0009 
#2 449.5 - .  0005 - .  0008 
Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge - .  0014 .0026 524.9 
SDev .OOOl . o o o o  .7 
%RSD 5.865 1.012 .1380 

Units ppm PPm PPm 

#I - .  0014 0025 524.4 
#2 - .  0015 .0026 525.4 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .0021 - .  0111 .0446 
SDev .0025 .0078 .0055 
%RSD 121.9 70.22 12.38 

Units ppm PPm PPm 

#1 .0039 - .  0166 .0407 
#2 .0003 - .  0056 ,0485 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

010234 Operator: 

B 2496 Ba4934 Be3130 Bi2230 
Pi?" PPm PPm PPm 
.0669 .OOlO - .  0001 - .0024 
.0003 . o o o o  . o o o o  .0023 
.3832 ,4382 12.53 94.33 

- .OOOl - .0041 .0667 .OOlO 
,0671 .OOlO - .  0001 - .  0008 
NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
- .  0000 ,0016 187.4 - .  0035 
.OOOl .0002 . o  .0197 

134.8 13.09 .0190 556.9 

- .  0001 .0015 187.4 - .  0175 
- .  0000 ,0018 187.4 .0104 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0011 .0004 .4016 - .0244 
.OOOl ,0005 .1692 .0077 

10.97 130.7 42.13 31.36 

- .  0010 .0008 .2820 - .  0299 
- .  0190 - .  0011 . o o o o  .5213 

NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 

- .  0297 ,0060 .0335 .0092 
.0007 .0043 .0081 .0063 

2.335 72.37 24.09 67.83 

PPm PPm PPm PPm 

- .  0292 .0029 .0278 .0136 
- .  0302 .0090 .0393 .0048 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 02/16/05 01:08:10 AM Page 2 

010295 
PPm PPm PPm PPm 

.0404 .0472 - .  0049 
.0006 . 0 0 1 4  .0016 .0082 
1.335 27.97 76.25 20.36 

- .  0021 
Units %R 
Avge 92.94 
SDev .29 
%RSD .3120 

PPm 
.0075 
.0003 
3.597 

PPm - .  0069 
.0022 

32.33 

#1 93.14 
#2 92.73 

.0073 

.0077 
- .  0084 
- .  0053 

.0462 
.0468 - .  0040 - .  0009 .0346 

- .  0032 .0476 - .  0059 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge . 0 1 3 0  
SDev . o o o o  
%RSD ,0229 

Th2837 
PPm 
.0269 
,0018 
6.789 

Ti3349 
PPm - .  0014 
.0002 

12.86 

T11908 U-4090 V 2924 W - 2079 
PPm PPm PPm PPm - .  0057 .0181 - .  0012 - .  0033 
.0027 ,0222 .0008 .0058 

48.15 122.5 70.79 177.1 

#I .0130 
#2 ,0130 

.0257 

.0282 
- .  0013 
- .  0015 

- .  0038 .0024 - .  0017 . 0 0 0 8  
- .  0076 .0339 - .  0006 - .  0073 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710 
Units pcm 
Avge - .  0006 
SDev . o o o o  
%RSD 6.723 

Zn2062 
PPm 
.0197 
.OOOl 
.5272 

Zr3496 
PPm 
.OOOl 
. o o o o  
11.37 

#1 - .  0006 
#2 - .  0005 

.0196 

.0198 
.OOOl 
.OOOl 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 
*Counts Time 
sc 
361.384 - -  
669928 1 0 0 0 0  
2127.684 . O O O O O O O  
.3175992 . O O O O O O O  

- -  

671432 1 0 0 0 0  
668423 1 0 0 0 0  

02/16/05 01:08:10 AM Page 3 

010296 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  



Analysis Report 02/16/05 01:13:07 AM Page 1 

Method: DAILY2 Sample Name: icsab Operator: 
Run Time: 02/16/05 01:08:23 
Comment: 010297 
Mode: CONC Corr, Factor: 1 .d 
Elem Ag328O 
Units ppm 
Avge L.0214 
SDev .0004 
%RSD 1.706 

#1 L. 0216 
#2 L.0211 

Errors LC Low 

Low .8000 
High 1.200 

Elem Ca3179 
Units ppm 
Avge L.0267 
SDev .0117 
%RSD 43.69 

#I L. 0350 
#2 L. 0185 

Errors LC Low 
High 600.0 
Low 400.0 

Elem La3988 
Units ppm 
Avge . o o o o  
SDev . o o o o  
%RSD 53.40 

#1 . o o o o  
#2 . o o o o  

Errors NOCHECK 
High 

A13082 
PPm 
L. 1210 
.0140 
11.54 

L.1309 
L.1112 

LC Low 
600.0 
400.0 

Cd2265 
PPm 
L. 0103 
.0002 
2.192 

L. 0105 
L. 0102 

LC Low 
1.200 
.8000 

Li6707 

As1890 B 2496 Ba4934 
PPm PPm PPm 
L. 0180 L. 1715 L. 0206 
.0086 ,0018 
47.65 1.028 

L. 0240 L. 1703 
L. 0119 L.1728 

LC Low LC Low 
1.200 

Co2286 
PPm 
L. 0989 
.0004 . ,oooo 

470 

201 
201 

Low 

/ Mg2790 
L. ppm 0707 / ppm / 
c Low 
1.200 

Low 

Elem Sc3613 1960/1 

L. 0280 
.0154 
54.96 

L. 0389 
L.0171 

LC Low 
600.0 
400.0 

2203/1 
PPm 
.0049 
.0016 
32.03 

.0038 
,0060 

NOCHECK 

1960/2 

.6000 
,4000 

Mn2576 
PPm 
L.0305 
.0002 
.5217 

L.0306 
L. 0303 

LC Low 
,6000 
.4000 

2203/2 
PPm 
.0064 
.0013 
19.73 

.0073 
,0055 

NOCHECK 

Si2881 

.6000 

.4000 

Cu3247 
PPm 
L. 0487 
.0004 
.8975 

L. 0491 
L. 0484 

LC Low 
.6000 
.4000 

Mo2020 
PPm 
L.0211 
,0008 
3.696 

L.0217 
L.0206 

LC Low 
1.200 
.8000 

Pd3404 
PPm 
.0006 
.0033 
588.0 

- .  0018 
.0029 

NOCHECK 

Pb220 

. o o o o  

.0544 

L.0097 
L. 0097 

LC Low 
.6000 
.4000 

Fe2714 
PPm 
L. 1242 
.0038 
3.065 

L. 1215 
L.1269 

LC Low 
240.0 
160.0 

Na3302 
PPm 
.1786 
.2042 
114.4 

.0342 

.3230 

NOCHECK 

S 1820 

.0171 
,0079 
46.10 

.0115 

.0227 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm - .  0096 
.0017 

17.36 

- .  0084 
- .  0108 
NOCHECK 

K - 7664 
PPm 
,0021 
.0177 
853.1 

- .  0104 
.0146 

NOCHECK 

Na5889 
PPm - .  0010 
.OOOl 

12.81 

- .  0009 
- .  0011 
NOCHECK 

Sb2068 
PPm 
L.1262 
.0079 
6.271 

L.1318 
L. 1206 

LC Low 
1.200 
.8000 

Sn1899 



Analysis Report 02/16/05 01:13:07 A M :  Page 2 

010298 
PPm PPm PPm Units %R 

Avge 99.28 .0111 .0128 L. 1353 
SDev 
%RSD 1.692 40.92 3.225 ,6409 

L. 1346 #1 100.5 ,0143 .0131 
#2 98.09 .0079 .0125 L. 1359 

1.68 .0046 .0004 .0009 

Errors NOCHECK NOCHECK NOCHECK NOCHECK LC Low 
1.200 
,8000 

High 
Low 

Elem Sr4215 Th2837 Ti3349 W 2079 
Units ppm 

SDev .OOOl .0007 .OOOl .0004 
%RSD .2918 69.98 

PPm PPm PPm 
Avge L.0207 .OOlO L. 0198 - .  0015 

27.87 

#I L. 0208 .0015 .2078 L. 0999 - .  0012 
.1833 L. 0993 - .  0018 #2 L. 0207 .0005 

Errors LC Low 
High 1.200 . 6 0 0 0  

NOCHECK L NOCHECK LC Low NOCHECK 

Low .8000 .4000 

Units pPm 
- .  0001 L. 0402 

NOCHECK 



Analysis 

In tS td  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
715639  
1 2 0 5 9 . 0 0  
1 . 6 8 5 0 6 7  

724166  
707112 

2 
Time 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 4 

Page 3 0 2 / 1 6 / 0 5  0 1 : 1 3 : 0 7  AM 

5 /  6 
OJ0299 

NOTUSED NOTUSED 
- -  - -  

NOTUSED 
- -  



A n a l y s i s  Report 0 2 / 1 6 / 0 5  0 1 : 2 2 : 0 3  AM page 1 

Method: DAILY2 S a m p l e  N a m e :  c c v l 0  
Run T i m e :  0 2 / 1 6 / 0 5  0 1 : 1 7 : 1 9  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  
010300 

E l e m  Ag3280 A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  

Avge  1 . 0 0 1  9 . 6 7 2  5 . 1 1 4  4 . 8 9 8  1 0 . 2 5  . 9 8 4 1  5 . 0 1 8  
SDev . o o o  . 0 1 7  . 0 1 9  . 0 2 7  . 0 2  . 0 0 2 1  , 0 1 5  
%RSD . 0 1 2 2  . 1 7 7 2  . 3 7 1 6  . 5 4 9 8  . 1 4 9 4  . 2 1 2 8  . 2 9 3 8  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#I 1 . 0 0 1  9 . 6 6 0  5 . 1 0 1  4 . 8 7 9  1 0 . 2 3  . 9 8 5 6  5 . 0 0 8  
#2 1 . 0 0 1  9 . 6 8 4  5 . 1 2 8  4 . 9 1 7  1 0 . 2 6  . 9 8 2 6  5 . 0 2 8  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  
High 1 . 1 0 0  1 1 . 0 0  5 . 5 0 0  5 . 5 0 0  1 1 . 0 0  1 . 1 0 0  5 . 5 0 0  
Low , 9 0 0 0  9 . 0 0 0  4 . 5 0 0  4 . 5 0 0  9 . 0 0 0  . g o o 0  4 . 5 0 0  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664 

Avge  1 9 . 9 2  . 9 8 9 8  5 . 0 0 8  2 . 0 0 1  2 . 0 5 6  1 0 . 0 6  L 1 7 . 9 2  
SDev . 0 6  . 0 0 2 5  . 0 0 6  . 0 0 6  . 0 1 2  . 0 7  . 0 9  
%RSD , 3 0 4 8  . 2 5 0 5  . 1 2 9 4  . 3 1 4 5  . 5 8 4 4  . 6 6 7 3  , 5 1 6 2  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 1 9 . 9 6  . 9 9 1 6  5 . 0 1 3  2 . 0 0 5  2 . 0 4 8  1 0 . 1 1  L 1 7 . 8 5  
#2 1 9 . 8 8  . 9 8 8 1  5 . 0 0 3  1 . 9 9 6  2 . 0 6 5  1 0 . 0 1  L 1 7 . 9 8  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC Low 

Low 1 8 . 0 0  . g o o 0  4 . 5 0 0  1 . 8 0 0  1 . 8 0 0  9 . 0 0 0  1 8 . 0 0  
H i g h  2 2 . 0 0  1 . 1 0 0  5 . 5 0 0  2 . 2 0 0  2 . 2 0 0  1 1 . 0 0  2 2 . 0 0  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  4 . 9 5 5  4 . 6 8 2  1 9 . 8 4  1 . 0 0 9  5 . 0 3 3  2 7 . 5 9  H40.00  
SDev . 0 0 6  . 0 3 0  . 0 4  .001 . 0 0 7  . 2 8  .18  
%RSD . 1 2 6 2  , 6 3 9 2  . 2 1 7 5  . 1 3 8 8  . 1 3 2 9  1 . 0 0 4  . 4 5 7 5  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 4 . 9 5 1  4 . 6 6 1  1 9 . 8 7  1 . 0 1 0  5 . 0 2 8  2 7 . 7 8  H39 .87  
#2 4 . 9 6 0  4 . 7 0 3  1 9 . 8 1  1 . 0 0 8  5 .038  2 7 . 3 9  H40 .13  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC High 

Low 4 . 5 0 0  4 . 5 0 0  1 8 . 0 0  . g o o 0  4 . 5 0 0  2 7 . 0 0  2 7 . 0 0  
H i g h  5 . 5 0 0  5 . 5 0 0  2 2 . 0 0  1 . 1 0 0  5 . 5 0 0  3 3 . 0 0  3 3  . o o  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm P b  PPm 
Avge 5 . 0 5 3  4 . 8 8 7  4 . 9 8 2  4 . 9 3 1  , 9 9 2 6  1 . 0 1 4  . 9 9 4 3  
SDev . 0 1 4  . 0 1 9  .011 . 0 9 1  . 0 0 0 3  . 0 1 7  . 0 0 1 9  
%RSD , 2 8 0 1  . 3 9 5 5  . 2 1 7 5  1 . 8 5 0  . 0 2 7 3  1 . 7 2 1  . 1 9 4 6  

#I 5 . 0 6 3  4 . 8 7 3  4 . 9 7 5  4 . 9 9 5  . 9 9 2 4  1 . 0 0 1  . 9 9 5 6  
#2 5 . 0 4 3  4 . 9 0 1  4 . 9 9 0  4 . 8 6 6  . 9 9 2 8  1 . 0 2 6  . 9 9 2 9  

E r r o r s  LC P a s s  LC P a s s  NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  

Low 4 . 5 0 0  4 . 5 0 0  . g o o 0  . g o o 0  . g o o 0  
H i g h  5 . 5 0 0  5 . 5 0 0  1.100 1 . 1 0 0  1 . 1 0 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
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Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

E l e m  
Units 
Avge 
SDev 
%RSD 

#I 
#2 

E r r o r s  
High 
Low 

E l e m  
Units 
Avge 
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

%R 
99.36 
1.67 
1.678 

98.18 
100.5 

NOCHECK 

Sr4215 
PPm 
5.054 
.014 
.2856 

5.044 
5.065 

LC P a s s  
5.500 
4 . 5 0 0  

Y 3710 

4.842 
.005 
.0977 

4.846 
4.839 

LC P a s s  
5.500 
4.500 

PPm 

PPm 
5.213 
.058 

1.107 

5.172 
5.254 

NOCHECK 

Th2837 
PPm 
.9778 
.0019 
.1989 

.9765 

.9792 

LC P a s s  
1 . 1 0 0  
, 9 0 0 0  

Zn2062 
PPm 
1.018 
.005 
,4800 

1.021 
1.014 

LC Pass 
1 . 1 0 0  
.goo0 

PPm 
5.163 
.081 

1.560 

5.220 
5.106 

NOCHECK 

Ti3349 
PPm 
4.958 
,003 
.0689 

4.956 
4.961 

LC P a s s  
5.500 
4.500 

Zr3496 
PPm 
4.784 
,011 
.2361 

4.776 
4.792 

LC P a s s  
5.500 
4.500 

PPm 
5.095 
.012 
.2438 

5.086 
5.104 

LC P a s s  
5.500 
4.500 

T11908 
PPm 
5.202 
.025 
,4792 

5.185 
5.220 

LC P a s s  
5.500 
4.500 

PPm 
4.948 
.057 

1.156 

4.988 
4.907 

LC P a s s  
5.500 
4.500 

U 4090 

.9660 

.0185 
1.914 

.9791 

.9529 

LC P a s s  
1 . 1 0 0  
. g o o 0  

PPm 

010301 
PPm PPm 
5.180 5.061 
.034 .013 
.6654 .2568 

5.204 5.070 
5.155 5.052 

LC P a s s  LC P a s s  
5.500 5.500 
4.500 4.500 

V - 2924 
PPm PPm 
4.996 1.065 
.001 .001 
.0194 .1260 

W - 2079 

4.997 1.064 
4.995 1.066 

LC P a s s  LC P a s s  
5.500 1 . 1 0 0  
4.500 .g000 



Analysis Report 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

0 2 / 1 6 / 0 5  0 1 : 2 2 : 0 3  AM 

1 2 3 4 
*Counts Time NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  - -  
716236  1 0 0 0 0  
1 2 0 0 2 . 4 3  . O O O O O O O  - -  - -  
1 . 6 7 5 7 6 5  . O O O O O O O  - -  - -  

- -  - -  - -  

- -  - -  

707749  1 0 0 0 0  
724723 1 0 0 0 0  

5 
NOTUSED 
- -  

6 019302 
NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: ccblO 
Run Time: 02/16/05 01:26:13 
Comment : 
Mode: CONC Corr. Factor: 1 

010333 Operator: 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0005 .0020 - .  0004 H. 0679 ,0001 - .  0001 - .  0034 
SDev .0005 .0026 .0030 .0046 .0002 . o o o o  .0026 
%RSD 91.69 130.1 684.1 6.825 148.5 26.04 76.43 

#I .0008 .0002 - .  0026 H. 0712 .0003 - .  0001 - .  0016 
#2 .0002 .0039 .0017 H. 0646 - .  0000 - .  0001 - .  0053 
Errors LC Pass LC Pass LC Pass LC High LC Pass LC Pass LC Pass 
High .0050 .0500 
Low - .0050 - .  0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 

,0050 .0500 .0050 .0050 .OlOO 

Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 Elem Ca3179 

.0008 - .  0002 - .  0017 .0050 Avge .0023 - .  0000 .0005 
SDev .0011 .OOOl .OOOl .0018 .0005 . 0 0 0 4  .0123 
%RSD 48.90 580.4 27.71 226.4 253.5 22.43 247.7 

Units ppm PPm PPm PPm PPm PPm Pi% 

#1 . 0 0 1 5  .OOOl .0004 . 0 0 2 1  .0002 - .  0020 - . 0 0 3 7  
#2 .0031 - .  0001 .0006 - .  0005 - .  0005 - .  0014 .0136 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 .0050 .0050 .0250 .loo0 

- .  0050 - .  0050 - .  0050 - .  0050 - .  0250 - .  1000 Low - .0500 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0004 .0013 .0009 .OOOl .0008 - .0440 .0002 
SDev .OOOl .OOOl .0004 .0002 .0007 .1767 .0093 
%RSD 39.48 4.973 43.03 175.5 80.64 401.8 6049. 

#I .0005 .0013 .0012 .0002 .0013 L-. 1689 - .  0064 
# 2  . 0 0 0 3  . 0 0 1 2  .0006 - .  0000 . 0 0 0 4  H. 0810 .0067 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High , 0050  . 0 0 5 0  .0500 .0050 .0050 .0500 .0500 
Low - .  0050 - .  0050 - .  0500 - .  0050 - .0050 - .0500 - .0500  

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S - 1820 Sb2068 

Avge .OOlO - .  0021 .OOlO - .  0008 .0038 H. 0122 .0038 
SDev .0012 .0024 .0032 .0019 .0016 .0022 .0059 
%RSD 116.8 115.8 311.6 252.3 40.99 17.63 155.8 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .0019 - .  0038 - .  0013 .0006 .0027 H. 0107 .0080 
#2 .0002 - .  0004 .0033 - ,0021 .0049 H.0137 - .0004 

Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC High LC Pass 

Low - .  0050 - .  0100 - .  0 0 5 0  - .  0100 - .  0100 
High .0050 .OlOO .0050 .OlOO .OlOO 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010304 
PPm PPm PPm PPm 
. 0 0 9 7  - .  0 0 0 1  - .  0004 H .  0296 

Uni t s  %R 
Avge 1 0 0 . 6  
S D e v  . 8  
%RSD . 8 3 3 2  

PPm 
. 0 0 1 4  
. 0 0 3 1  
2 2 5 . 4  

PPm - .  0014 
.0051 

3 7 4 . 0  
. 0005  , 0 0 0 2  . 0 0 2 4  . 0 0 0 6  
4 . 9 2 1  1 4 6 . 2  5 3 4 . 8  1 . 9 4 2  

#1 1 0 0 . 0  
#2 1 0 1 . 2  

- .  0008  
, 0 0 3 5  

. 0 0 2 3  
- .  0050  

H .  0 1 0 0  . o o o o  . 0 0 1 2  H .  0300 
. 0 0 9 3  - .  0 0 0 3  - . 0 0 2 1  H .  0292 

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC High 
.OlOO , 0 0 3 0  . 0 0 5 0  .0050  
- .  0 1 0 0  - .  0030  - .  0050 - .  0050 

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge . o o o o  
SDev . o o o o  
%RSD 4 1 . 9 0  

Th2837  
PPm 
. 0 0 4 8  
. 0 0 6 0  
1 2 2 . 7  

T i 3 3 4 9  
PPm 
. 0 0 0 3  
. 0 0 0 3  
1 0 4 . 5  

T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  

. 0 0 2 7  . 0 0 3 2  .OOlO 

. 0 0 3 9  .0101 , 0 0 1 1  . 0 0 1 4  
1 4 5 . 4  311.5 1 0 5 . 8  2 2 2 . 8  

PPm PPm PPm PPm - .  0006 

#I .OOOl 
#2 . o o o o  

.0091 

. 0 0 0 6  
. 0 0 0 6  
.OOOl 

. 0 0 5 5  - .  0 0 3 9  .0018 - .  0 0 1 7  
- .  0 0 0 1  .0104 .0003 . 0 0 0 4  

E r r o r s  LC Pass 
High . 0 0 5 0  
L o w  - .  0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass LC Pass LC Pass LC Pass 
.OlOO . l o o 0  . 0 0 5 0  . O l O O  
- .  0100 - .  1000 - .  0050  - .  0100  

E l e m  Y 3710  
U n i t s  pPm 
Avge .OOOl 
SDev . 0 0 0 3  
%RSD 3 6 8 . 0  

Zn2062 
PPm 
- .  0004  
.OOOl 

1 5 . 1 7  

Z r 3 4 9 6  
PPm 
. 0 0 0 4  
.OOlO 
2 3 5 . 3  

#I . 0 0 0 3  
#2 - .  0 0 0 1  

- .  0004  
- 0 0 0 5  

. 0 0 1 2  
- .  0003  

E r r o r s  LC Pass 
High . 0 0 5 0  
Low - .  0 0 5 0  

LC Pass 
. 0 0 5 0  
- .  0050  

LC Pass 
. 0 0 5 0  
- .  0050  
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IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 725254 
SDev 5996.973 
%RSD .8268784 

#1 721014 
#2 729495 

02/16/05 01:30:56 AM Page 3 

2 3 4 
Time NOTUSED NOTUSED 

- -  - -  - -  
- -  - -  - -  
- -  10000 - -  

. o o o o o o o  - -  - -  

. o o o o o o o  - -  - -  

10000 
10000 

5 
NOTUSED 
- -  

01@335 
6 7 
NOTUSED NOTUSED 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

59 2 0 2  SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

C L I E NT( S) : D\d 30 I TASK ORDER(S): 0 s’c> 1 5- SDG(S): 
PROJECT NO(S): 
M E T H O D : 3 0 0 5 A ~ 3 0 5 0 B ~ 3 0 5 0 B - 7 . 5 ~ 3 0  1 OA 3020A-7760 

O CF.Cd6.OI -2 ( I 

Microwave-Fusion-Tef Ion-Rock-OTHEd ~d?f& 
MAT R I X : W ate r-S o i I-B iota-So I i d- Liq u id-TC LP Ex 

ACID INORG #: HN03# HCI# H2S04# HC104# HF# 
INTERNAL STD: Sc @ 10 PPM-Be @ 10 PPM-SOURCE: INORG# EXP: AMT: 
Oven/Hotplate/ Block ID: / Temperature (“C): &= 

INSTRUMENT: GFAA-ICP-ICP-MS IC ~FLAA-HYDRIDE-OTHER 

LOCATION: 

FRM-191 (Rev 3/Aug 04) 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

59 204 SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

INSTRUMENT: GFAA-ICP~CP-MS-ICJFLAA-HYDRIDE-OTHER 
ACID INORG #: HNO# HCI# H,SO,# HC10& HF# 
INTERNAL STD: Sc @ 10 PPM-Be @ 10 PPM-SOURCE: INORG# EXP: AMT: 
?Oven/Hotplate/ Block ID: skf: Y Temperature ("C): f imh:CJ C- 

~ 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FRM-191 (Rev 3/Aug 04) 
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' -;Bwkf;Page: 13 c153 
Southwest Research Institute 

010311 Dionex DX500 Ion Chromatography Daily Log 

Conductivity: / I 

ICV/Ccv/MS: 
Source 

& / 10 mM SodiumBicarbonate 

FV = 2.0L DI H20 
3. s, mM Sodium Carbonate 

weight: L3, NaHCO3 Weight: 741 9 Na2HC0, 

Inorg##: "Ab 6 Inor@: p3753 

312 I 0q a A mA-Autoregen (ASH) 
Other: 

FRM-226 (Rw 4/MU OS) 
Page 2 of 2 
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I 

Southwest Research Institute 
Dionex DXSOO Ion Chromatography Daily Log 

010312 

Method: 
Calibration: 

comments: 

SPEY 
Lo@ 487s 

ICV/CCV/MS : 
source 

c c v :  / -'X 
MS : ,'. < 

ELUENT SOLUTION PREP: FV = 2.0L DI H20 
[ , 0 mM Sodium Bicarbonate & 3 f F  mMSodiumCarbonate 

Inor@: *a6 adU Inor#: 

Weight: a17v / q Na2HC03 

\ S T  
Weight: 0. f6ka  NaHCOs . # 37 

90 mA-Autoregen (ASRS) 
Other: 

FRM-226 (Rcv 4IMU OS) 
Page 2 of 2 



ET& 

S.2 
S- Z n 

I ISZ I n 

1 %OO'P6 0001 I I I 

%86'P6 (8'LP I 

%8P'86 
%00'06 
%08'28 

I IS2 I 

I IS2 I 

I I I 

I 15-z I I -_ I 

I I SI I 
S.2 
GZ 

I IS.2 I 

I ISZ I 

%0'66 OOP L'Z 
%P'L6 161 L'Z 
%S36 P'06 L'Z I I I 

Yo00 1 I OOP I L'Z I 
%1'86 001 L.2 
%S'L6 002 L'Z 
%L'S6 001 L'Z 

n 
S'Z n 
S.2 n 
2-2 n 

n 

I I€ In 

8ZELSZ SO/€O/€O 
8Z€LSZ I SO/€O/€O 

OL'Z 0% Z 80 1 '0 N-WJI! N 
S.2 O'SZ 000'0 ap!woJg 
S.2 O'SZ 000'0 N-aI!JI!N 8 Z€LS Z SO/€O/€O 
L'O€ O'SZ 822' 1 aP! JOl Y 3 8ZELSZ SO/€O/€O 
S.2 O'SZ 000'0 a P! Jon1 j 8ZELS Z SO/€O/€O 
OZLP O'SZ SSL.881 aIeJl"S SLZELSZ SO/1 C/€O 
€'28 O'SZ 162X d-VYdsoYd SL Z€LS z S O/€O/€O 
8L9 O'SZ €11'LZ N-aIeJI! N SLZ€LSZ SO/ 1 C/€O 
€0 c O'SZ OZ1'P ap!woJa SLZ€LSZ SO/€O/€O 
P'L Z 0% Z 960' 1 N-aI!JI!N SLZ€LSZ SO/€O/€O 
8S6 O'SZ 1 l€'P1 aP!JolY3 SLZ€LSZ SO/€O/€O I 

S.€€ O'SZ OP6.1 aP!Jonlj SL ZELS z S O/€O/€O 
OZ6E 0.SZ 188'9s 1 aleJlnS ClLZ€LSZ SO/ 1 LEO 

6'9€ O'SZ SLP.1 d-aIeqdsoYd LZ€LSZ 
P9P O'SZ OLS.81 N-aWl! N LZELSZ 
€€'E O'SZ €€G'O ap! woq LZ€LSZ 
8L'Z O'SZ 11 C'O N-aI!JI!N LZELSZ 
€1€ O'SZ PZS:'ZL aP!JolY3 LZ€LSZ 

G O/€O/€O 
SO/L LEO 
S O/€O/€O 
SO/€O/€O 

LZ€LSZ SO/€O/€O 
WJlW €MO 18 MS31 I SO/€O/€O 

8.2 1 0.SZ 01S.O aP!Jonl d 
96€ O'LZ LL9'PC 

O'LZ 988'9 d-aIeYdsOqd EM0 18 MS31 SO/€O/€O 
€'98 O'LZ S6 1'€ N-aIeJI!N €MO 18 MS31 I SO/€O/€O 
98 1 

LOP O'LZ P98'P 1 aP!woJ8 €MO 18 MS31 SO/€0/€0 
1'86 O'LZ EE9.E N-aI!JI!N EM0 18 MS31 SO/€O/€O 

L'S6 O'LZ 9PS.E aP!Jonld €MO 18 MS31 SO/€O/€O 
SZ 032 000'0 aIeJlnS SMO18 8d SO/€O/€O 
S.2 O'SZ 000'0 d -aIeYdsoY d SMO18 ad GO/€0/€0 
S.2 032 000'0 N-WJI! N SMO18 8d SO/€O/€O 

SMO 18 ad SO/€0/€0 
SM018 8d I SO/€O/€O 

S.2 O'SZ 000'0 ap!woJg 
S.2 032 000'0 N-aI!JI!N 

SMOCB ad SO/€O/€O 
SM018 8d I SO/€O/€O 

S.2 O'SZ €SO'O aP!Jolq3 
S.2 O'SZ 000'0 a P! Jon1 d 



Date 
Analyzed 

0 3/0 3/0 5 
03/03/0 5 
03/0 3/0 5 
03/03/0 5 
0 3/0 310 5 
03/03/05 
0 3/0 3/0 5 
03/03/0 5 
03/03/05 
0 310 3/0 5 
0 3/0 3/0 5 
03/03/0 5 
03/03/05 
03/03/0 5 
0 3/0 3/0 5 
03/03/0 5 
03/03/05 
03/03/0 5 
03/03/05 
0 310 3/0 5 
03/03/0 5 

Conc. Weight FV RESULT %REC 
System ID Analyte mglt g ml mglKg Qual DL TV %RPD 

llPB B10W3 I Fluoride I 0.OOOl 0.05231 5.0 I 9.56lU I 101 I II 
PI d 

PB B10W3 
LCSW B1 OW 1 
LCSW BlOWl 
LCSW B1 OW 1 
LCSW B1 OW 1 
LCSW B I  OW 1 
LCSW BlOWl 

Chloride 0.228 0.0523 5.0 47.8 U 48 
Nitrite-N 0.000 0.0523 5.0 9.56 U 9.6 
Bromide 0.084 0.0523 5.0 9.56 U 9.6 
N itrate-N 0.045 0.0523 5.0 9.56 U 9.6 
Phomhate-P 0.000 0.0523 5.0 9.56 U 9.6 

405 2.2 400 101% Sulfate 18.398 0.2500 5.5 
Fluoride 0.187 0.0523 5.0 17.9 9.6 
Chloride 0.319 0.0523 5.0 47.8 u 48 
Nitrite-N 0.059 0.0523 5.0 9.56 U 9.6 
Bromide 0.000 0.0523 5.0 9.56 U 9.6 
Nitrate-N 0.215 0.0523 5.0 20.6 9.6 
Phosphate-P 4.31 6 0.0523 5.0 413 9.6 
Sulfate 0.992 0.0523 5.0 94.8 9.6 

U = Undetected 



Schedule File: C:\PeakNet\schedule\050302.sch 

Line Sample Sample Type Level Method Data File Dilution __ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

BLK 
STD 8 59-08-IC5 
STD 7 59-07-IC5 
STD 6 59-06-IC5 
STD 5 59-05-IC5 
STD 4 59-04-IC5 
STD 3 59-03-1C5 
STD 2 59-02-iib 
STD 1 59-01-IC5 
ICV 
ICB 
259407 
259407D 
259407s 
259408 
259409 
259577 
259577D 
259577s 
259578 
259579 
ccv 
CCB 
259407 dflO 
2594070 dflO 
259407s dflO 
259408 dflO 
259409 dflO 
259577 dflO 
2595770 dflO 
259577s dflO 
259578 dflO 
259579 dflO 
ccv 
CCB 
259543 
259543D 
259543s 
259545 
259547 
259549 
259551 
ccv 
CCB 
259543 dflO 
259543D dflO 
259543s dflO 
259545 dflO 
259547 dflO 
259549 df 10 
259551 dflO 
ccv 
CCB 
CCB 

Sample 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Saiibr atim St 
Calibration St 
Calibration St 
Calibration St 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: C:\PEAKNEnDATA\050302 
Comment: 

EPA 06685.28.006 TO#050228-4 
DIV 20 06002.01.232 TO#050222-4,050302-3 

ICV Sources: 

PeakNet 5.1 
1) SPEX LOT#28-138AS (INORG# 4870) 

anions050302. met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.rnet 
anions050302.met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302.met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302. met 
astop.met 

050302-001 .dxd 
050302-002.dxd 
050302 003.dxd 
050302~004.dxd 
050302-005. dxd 
050302-006.dxd 
050302-007.dxd 
050302-008.dxd 
050302-009.dxd 
050302-01 O.dxd 
050302-01 1 .dxd 
050302-01 2.dxd 
050302-01 3.dxd 
050302-01 4.dxd 
050302-01 5.dxd 
050302-01 6.dxd 
050302-01 7.dxd 
050302-01 8.dxd 
050302-01 9.dxd 
050302-020.dxd 
050302-021 .dxd 
050302-022. dxd 
050302-023.dxd 
050302 024.dxd 
0503021025. dxd 
050302-026. dxd 
050302 027.dxd 
0503021028.dxd 
050302-029.dxd 
050302-030. dxd 
050302-031 .dxd 
050302-032.dxd 
050302-033.dxd 
050302-034. dxd 
050302-035.dxd 
050302-036.dxd 
050302-037.dxd 
050302-038.dxd 
050302-039.dxd 
050302-040 .dxd 
050302-041 .dxd 
050302-042.dxd 
050302-043. dxd 
050302-044.dxd 
050302-045.dxd 
050302-046. dxd 
050302-047. dxd 
050302-048.dxd 
050302 049.dxd 
050302~050.dxd 
050302-051 .dxd 
050302-052.dxd 
050302 053.dxd 
050302- 

1 

010315 
1 
1 
1 
1 
1 
1 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
10 
10 
I O  
10 
10 
10 
I O  
10 
10 
10 
20 
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
10 
10 
10 
10 
10 
10 
10 
20 
1 
1 

Page 1 of 2 



Schedule File: C:\PeakNet\schedule\050302.sch 

F = 100 mg/L 
CI = 200 mg/L 
Br = 400 mg/L 
N03N = 90.4 mg/L 
P04P = 191 mg/L 
SO4 = 400 mg/L 

N02N IQOrvrg/~ 
2) 62-01-IC5 

PeakNet 5.1 Page 2 of 2 

010316 

I '  

3/4/05 12:47:58 PM 



Method:C:\PEAKNET\METHOD\ANIONSO50302.MET Updated:3/3/05 9:09:29 AM Total:7 

1xlOf 

1. Component:FLUORIDE 
Standard:External Fit Type:Cubic 
0rigin:Ignore Ca1ibration:Area 
r2=0.999983 
Amt=2.498599e-020*Resp3+ 

-2.454890e-013*Resp2+ 
4.161358e-006*Resp+0.06743 

I 

5x1 O6 

4x1 O6 

3x1 O6 a : 
2x1 o6 

2x1 06. 
(II 

3 

n 7x1 05. El 

'Ow 4.00 8.00 12:OO 16:OO 20:OO 
Amount 

1 x l  06. 

3. Component:NITRITE-N 
Standard:External Fit Type:Cubic 
0rigin:Ignore Ca1ibration:Area 
r2=0.999991 
Amt=8.777003e-021*Resp3+ 

-1.184819e-013*Resp2+ 
2.991603e-006*Resp+O.04405 

7x1 06. 

6x1 06. 

4x1 06- 
0 

3 
3x1 06. 5x1 05. 

2x1 05. 1 x l  061 

p " 
,/' 

/ 

0 

/n ---- 
'0 4.00 8.00 12.00 16:OO 20100 

Amount 

PeakNet 5.1 Paae 

2. Component:CHLORIDE 
StandardZExternal Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 
r2=0.999861 
Amt=-2.600127e-013*Resp2+ 

6.343445e-006*Resp+O.048@10317 

2x1 06. 

l x l O C l  

OOP 4.00 8.00 12.00 16.00 20.00 
Amount 

4. Component:BROMIDE 
Standard:External Fit Type:Quadratic 
0rigin:Ignore Ca1ibration:Area 
r2=0.999989 
Amt=-8.67781le-013*Resp2+ 

1.514133e-005*Resp+0.06389 

El 

1 x l  06. 

0 

lL9 ~ 

'0 4.00 8.00 12:OO 16:OC 20100 
Amount 

L of 2 3/3/05 9:09:51 AM 



Method:C:\PEAKNET\METHOD\ANIQNS050302.MET Updated:3/3/05 9:09:29 AM Total:7 

I lX1O61 

5. Comp0nent:NITRATE-N 6 .  Component:PHOSPHATE-P 
Standard:External Fit Type:Cubic Standard:External Fit Type:Quadratic 
0rigin:Include Ca1ibration:Area 0rigin:Include Ca1ibration:Area 
r2=0.999981 r2=0.999891 
Amt=5.696868e-021*Resp3+ Amt=-3.357642e-013*Resp2+ 

-1.234729e-013*Resp2+ 7.438606e-006*Resp+O.05495 
2.689641e-006*Resp+0.02076 010318 

9x1 06. 

I 
-. 1 

2x1 06. 

7x1061 

1 x l  06. a 
$ 

311061 

9x1 05- 

I 

,,” 
i 

, 

,a 
,,/ 

0 

Amount 

7. Component:SULFATE 
Standard:External Fit Type:Quadratic 
0rigin:Ignore Ca1ibration:Area 
r2=0.999976 
Amt=-3.576137e-013*Resp2+ 

9.368711e-006*Resp+0.04121 

Ixlo61 
/ 

/ I / 

4x1 05. 

,/ 

,/” 

d” 

Amount 

Amount 

PeakNet 5.1 Paae 2 of 2 3/3/05 9:09:51 AM 



Sample Name : BLK 
Dilution Factor : I .OO 
Injection Number : 1 
Data File Name : ... \050302-001 .DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\,~eaknet\schedule\050302.sch 

30.0- 

25.0-- 

20.0 

Date Time Collected : 3/2/05 10:40: 1 1 AM I 

System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 

-- 

System Operator : rSPlES 

0 

010319 

3.36 4.34 12.18 

I /  I 
\<f- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.36 0.000 43 295 1 
2 4.34 CHLORIDE 0.090 531 6542 1 -0.91 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

3 12.18 SULFATE -0.33 0.056 83 1605 1 

0.00 
--total( s)- 

0.146 8443 

BLK 

r Y 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/3/05 
Current Time : 10:39:5 



Sample Name : STD 8 59-08-IC5 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : ... \050302-002.DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 10:57:33 AM I 

Date Time Updated : 3/3/05 8:43:43 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 0 1 0  3 2 0 
System Operator : rSplES 

30.0- 

25.0- 

20.0- 

-- 
Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

8.25 

8.25 

N I TRAT E -N 
CHLORIDE 

BROMIDE 
NITRITE-N 

N ITMTE-N 
PHOSPHATE-P 

SULFATE 

0.00 

0.00 

261 

261 

32 

32 

STD 8 59-08-IC5 

15.04 

i '"1 

lo-l 5.0 
NITRATE-N 2 1 -  

I I 
0 lr---- ,---------- 

j 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
-7 ' I -- ___t__ 

Minutes 



Sample Name : STD 7 59-07-IC5 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : ... \050302-003.DXD 
Method File Name : ... \ANlONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 1 1 : 14:46 AM 
Date Time Updated : 3/3/05 9:06:52 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : rSPlES 

010321 

30.0- 

25.0- 

20.0-- 

Peak Number Peak Retention 
Time 

0- 

Peak Information : All Components 

\,*/ - - - - 

Component Name Concentration, 
PPm (PPm) 

Peak Area Peak Height 

I 3.02 
2 4.36 
3 5.26 
4 6.69 
5 7.92 
6 10.26 
7 12.26 

FLUORIDE 
CH LORlDE 

BROMIDE 
NITRITE-N 

N I TRATE-N 
PHOSPHATE-P 

SULFATE 

0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.1 0 

161 24 
16346 
29539 
4111 
32827 
12479 
9822 

2082 
1595 
2308 
344 
1857 
51 7 
401 

STD 7 59-07-IC5 

t 

10.0 i 
5.01 

I 1 - FLUOmHLBRM)'ERITE& BROMDNITRATE-N 6 - PHOSPHATE-P7 - SULFATE 

I I  

Minutes 



Sample Name : STD 6 59-06-IC5 
Dilution Factor : 1.00 
Injection Number : 4 
Data File Name : ... \050302-004.DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : s:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 11 :32:00 AM 
Date Time Updated : 3/3/05 9:10:35 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : rSPlES 

010322 

_-- i 
Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

3.01 
4.34 
5.25 
6.69 
7.88 
10.28 
12.25 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

104232 
73477 
152298 
28376 
176533 
59766 
51 745 

I 1966 
7073 
1 1809 
1969 
8?18 
2485 
1931 

STD 6 59-06-IC5 

t 

l 5 * O \  10.0 

2 

t 

t 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 



Sample Name : STD 5 59-05-IC5 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : ... \050302-005.DXD 
Method File Name : . . .\ANIONS050302.met 
Schedule File Name : c:\peaknet\schedule\05 

15.0- 
'"1 

10.0 

Date Time Collected : 3/2/05 1 I :49: 15 AM 
Date Time Updated : 3/3/05 9:10:35 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010323 
302.sch System Operator : rSPlES 

J. 

-- 

T 

- 
Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

____--___ ________________-______I_-__~ --- 

1 3.01 FLUORIDE 1 .oo 21 9738 24616 
2 4.34 CHLORIDE I .oo 147609 14106 
3 5.25 NITRITE-N 1 .oo 312790 24038 
4 6.69 BROMIDE 1 .oo 62304 4049 
5 7.85 NITRATE-N 1 .oo 355388 19700 
6 10.26 PHOSPHATE-P 1 .oo 125368 5078 
7 12.24 SULFATE 1 .oo 99632 3820 

STD 5 59-05-IC5 

30.01 

25.0 

t 

I i 1 : , p \  , I ;\ /\; , I /!i . . - 1 - 0 c 

-----t----c--- --- 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 



Sample Name : STD 4 59-04-IC5 
Dilution Factor : I .OO 
Injection Number : 6 
Data File Name : ... \050302-006.DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 12:06:30 PM 
Date Time Updated : 3/3/05 9: 10:36 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI8097 AG144019940 
System Operator : rSPlES 

010324 

30.0- 

25.0- 

20.0- 

Peak lnfos mation : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

15.0-- 

10.0-- 

5.0- 

0 

I 3.02 FLUORIDE 5.00 1260546 146678 
2 4.36 CHLORIDE 5.00 779240 76821 
3 5.25 NITRITE-N 5.00 1760043 135592 
4 6.68 BROMIDE 5.00 329149 21689 
5 7.76 NITRATE-N 5.00 2006195 1 10394 
6 10.25 PHOSPHATE-P 5.00 662272 27726 
7 12.25 SULFATE 5.00 53291 8 20035 

1 - FLUORIDE 
3 - NITRITE-N 

5 - NITRATE-N 

6 - PHOSPHATE-P7 - SULFATE 

\ 

L-’ 

Y 

STD 4 59-04-IC5 

+-------c--+ +Pee__-- __c--- ---.---------c~-.--+--- 
2.00 4.00 6.00 8.00 10.00 12.00 14.00 

t-: ; 

0 
Minutes 



Sample Name : STD 3 59-03-IC5 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : . . .\050302-007. DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 12:23:44 PM 
Date Time Updated : 3/3/05 9:10:36 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : rSPlES 

010325 

20.0- 

15.0 
Y 

I 1 I '. 

-- 

I Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPW 

I -  

1 
2 

3 
4 
5 
6 
7 

3.02 
4.36 
5.26 
6.66 
7.70 
10.24 
12.24 

FLUORIDE 
C H LORI DE 

BROMIDE 
NITRITE-N 

N ITFiwTE-N 
PHOSPHATE-P 

SULFATE 

10.00 271 2952 
10.00 168481 3 
10.00 3736686 
10.00 68371 2 
10.00 4455922 
10.00 14351 81 
10.00 I 1 13465 

307837 
1681 84 
289623 
45738 
241 307 
60094 
41 932 

" * O i  
I 

O-.-- 

I 

2 - CHLORIC 

STD 3 59-03-IC5 

5 - NITRATE-N 

4 - BROMIDE 

i 

\ 

6 - PHOSPHATE-P 

I 7 - SULFATE 

I 

I 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 



SamDle Name : STD 2 59-02-IC5 Date Time Collected : 3/2/05 12:41:02 PM . 

Dilut*ion Factor : 1.00 

Data File Name : ... \050302-008.DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Updated : 3/3/05 9: 10:36 AM 

Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG144#019940 
System Operator : rSPlES 

Injection Number : 8 System Name : Dx-500 010326 

-I 

Peak Information : All Components 

Peak Number Peak Retention 
Time 

Component Name Concentration, 
PPm (PPm) 

Peak Area Peak Height 

1 3.04 
2 4.37 
3 5.29 
4 6.66 
5 7.68 
6 10.22 
7 12.24 

FLUORIDE 
C H LORI DE 

BROMIDE 
NITRITE-N 

N ITRATE-N 
PHOSPHATE-P 

SULFATE 

15.00 
15.00 
15.00 
15.00 
'1 5.00 
15.00 
15.00 

41 70705 
26721 89 
5743371 
1051 687 
71 17497 
22501 57 
171 1181 

461 253 
26491 7 
439788 
71502 

376691 
95397 
6521 8 

30.0 

25.0 

20.0 

15.0 
2 

10.0 

5.c 

c 

2 - LHLUKIU 

I 

STD 2 59-02-IC5 

6 - PHOSPHATE-P 

4 - BROMIDE 

/ I  \ 

c-- ~ __+ ..--.._. +&- .+-----+ .--+--- ++- 4.00 6.00 8.00 10.00 12.00 14.00 1 2.00 
Minutes 



Sample Name : STD I 59-01-IC5 
Dilution Factor : 1 .OO 
Injection Number : 9 
Data File Name : ... \050302-009.DXD 
Method File Name : ... \ANIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 12:58:21 PM. 
Date Time Updated : 3/3/05 9:10:37 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14#019940 
System Operator : rSPlES 

010327 

6 - PHOSPHATE-P 

Peak Information : Ali Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

25.0-- 

20.0-- 

3.05 
4.38 
5.30 
6.65 
7.64 
10.20 
12.22 

0 

FLUORIDE 
CH LORI DE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

.-- 

1- 

20.00 
20.00 
20.00 
20.00 
20.00 
20.00 
20.00 

558631 0 
3694038 
7679338 
1433436 
9865809 
31 1171 1 
2337046 

61 0021 
363649 
575695 
98026 

51421 3 
132679 
89349 

I 

l5.OI 10.0 

2 

i 5.0 

t 

STD 1 59-01-IC5 

4 - BROMIDE 

I\ 
, - - - ~ - t - - - - c - - - -  ---- __t_ .____L---- +-+-.--+- 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 1: 

Minutes 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 10 
Data File Name : ... \050302-01O.DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 1 : 15:40 PM 
System Name :I Dx-500 

Column Type : AS14-SN#OI8097 AG14-#0199 
System Operator,: rSPlES 

Detector Name : Conductivity Detector 810328 

30.0- 

25.0 

20.0 -- 

Peak Information : All Components -I 
I 

-- 

Pk. Ret Time Component Name 
Num 

1 3.01 FLUORIDE 
2 4.34 CHLORIDE 

4 6.64 BROMIDE 
3 5.25 NITRITE-N 

5 7.76 NITRATE-N 
E 10.22 PHOSPHATE-P 
7 12.22 SULFATE 

Concentration 
(PPm) 

Height Area BI. 
Code 

101.457 
207.129 
101 642 
420.565 
90.335 

198.235 
41 9.438 

146043 
172234 
138121 
103084 
98546 
59430 
941 99 

1287850 1 
1750609 2 
1794667 2 
1516359 2 
1809342 2 
1415534 2 
2466285 2 

%Delta 

-1.31 
-0.91 
-1.01 
-0.20 
1.57 
0.26 
0.00 

0.00 
---total(s)--- 

1538.802 12040645 

ICV 

3.01 

4.34 

I 
h 5.25 

__c_ 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/3/05 
Current Time : 09: 1 1 :O 



Sample Name : ICB 
Dilution Factor : 1.00 
Injection Number : 11 
Data File Name : ... \050302~011 .DXD 
Method File Name : ... WNIONS050302.met 
Schedule File Name : c:\peaknet\schedule\050302.sch 

Date Time Collected : 3/2/05 1 :33:00 PM 
System Name : Dx-500 

Column Type : AS14-SN#018097 AG14#019940 
System Operator : rSPlES 

Detector Name : Conductivity Detector 010329 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

30.0~ 

25.0-- 

20.0 

15.0-- 
2 

10.0-- 

f 

4.38 CHLORIDE 
4.38 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

12.29 SULFATE 

-- 

0.058 
0.058 

0.053 

198 
198 

71 

1589 1 0.00 
1589 1 0.00 

1241 1 0.55 

0.00 
-total(s)- 

0.170 4420 

ICB 

5.0 i 
4.38 12.29 

I I 
0 

0 256- 4.00 6.00 8.00 10.00 12.00 14.00 
L--- 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/3/05 
Current Time : 09: 1 1 :O 



Schedule File: C:\PeakNet\schedule\l 1 marO5.SCH 

1 ICV Sample 
2 ICB Sample 
3 257327 DFIO Sample 
4 257327D DFIO Sample 
5 257327AS DFI 0 Sample 
6 ccv Sample 
7 CCB Sample 

Default Method Path: CAPEAKNEnMETHOD 
Default Data Path: C:\PEAKNEnDATA\050311 
Comment: 
DIV 20 06002.01.21 1 TO#050119-1 

ICV Sources: 
1) SPEX LOT#28-138AS (INORG# 4870) 

F = 100 mg/L 
CI = 200 mg/L 
Br = 400 mg/L 
N03N = 90.4 mg/L 
P04P = 191 mg/L 
SO4 = 400 mg/L 

N02N 100mg/L 
2) 63-01-IC5 

Method Data File ~ 

anions050302. met data-001 .dxd 
anions050302.met data-002.dxd 
anions050302.met data-003.dxd 
anions050302. met data-004.dxd 
anions050302.met data-005.dxd 
anions050302.met data-006.dxd 
anions050302. met data-007. dxd 

Volume -.-Dilution 

1 20 
1 1 
1 10 
1 10 
1 10 
1 20 
1 1 

010330 

PeakNet 5.1 Page 1 of 1 3/14/05 9: 16:43 AM 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\050311 \Data-001 .dxd 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 311 1/05 9:10:52 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : .AS14-SN#018097 AG14-#0199kblo 3 31  

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

___ -__ _ . . ~ _ _ _ _ _ _ ~ . _  -__ ____ ~- 

96.785 152803 1224077 1 -I .31 
200.175 178675 1686801 2 -1.83 
96.455 139861 1697095 2 -2.51 

405.528 106275 1456504 2 -2.41 
87.576 102452 1749470 2 -1.05 

188.163 57456 1338221 2 -0.39 
91 891 2339808 2 -1.31 

1 3.01 FLUORIDE 
2 4.30 CHLORIDE 

4 6.49 BROMIDE 
3 5.17 NITRITE-N 

5 7.56 NITRATE-N 
6 10.16 PHOSPHATE-P 
7 12.06 SULFATE 400.087 

---tot a I (s)--- 
11491977 0.00 1474.768 

ICV 
30.0~ 

t 

25.01 

i 4.30 

I 3.01 

T 

i 
1 0 0 1  

20.01 

1 

12.06 

1 5 . 0 ~  

I 
10.16 

I 

I I '  
I 

' \  

1 1  
/ I  I '  I 
" I 

5.0 

I '\ 
i I \  - __ -p - _  - - _LA- 

~ 

+ ' ' --- --+--- - -+ ---+ _-__t__ 
- .  , 

2.00 4.00 6.00 8.00 10.00 12.00 14.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
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Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\050311 \Data-002.dxd 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 3/11/05 9:28:06 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010332 

Pk. Ret Time Component Name 
Num 

- -  ~ 

0 0.00 (null) 
C H LORI DE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 
SULFATE 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

0.000 0 0 0  0.00 

0.00 
---tot a I (s)--- 

0.000 0 

ICB 
30.0 

I 
I 4 

i 
25.0 1 

10.0 1 

5.04 

t 

- --- t - -  1 - . - - - -+  - -  -+--- 

0 2.00 4.00 6.00 ' 8.00 1o:oo 12.00 14.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09:31:5 



Sample Name : 257327 DFIO 
Dilution Factor : 10.00 
Injection Number : 3 
Data File Name : C:\PEAKNET\DATA\050311 \Data-003.dxd 
Method File Name : C:\PEAKNET\METHOD\anions050302.metSystem Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 3/11 /05 9:45: 18 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-SN#O18097 AG14-#019940 

5.0-- 

010333 
Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

3.01 FLUORIDE 
4.30 CHLORIDE 
5.18 NITRITE-N 

BROMIDE 
7.61 NITRATE-N 

10.24 PHOSPHATE-P 
12.10 SULFATE 

Concentration Height Area BI. %Delta 
(PPm) Code 

~~_ ~ 

0.987 
11.750 
0.476 

1 8.5704' 
2 . 6 0 8 ~  

151.328 

1049 7509 1 -1.31 
18297 178917 1 -1.83 

137 1178 1 -2.26 

41 591 704787 1 -0.35 
1172 27708 1 0.39 

67398 1724347 1 -0.98 

0.00 
---total( s)--- 

185.71 9 2644447 

257327 DFIO 
30.07 

20.0 ~ 

3.01 

2.00 

7.61 

4.30 I 
~ 5.18 /\ 

*--4 + 

4.00 * 6 . b  ' 8.00 
Minutes 

10.24 
I 

10.00 

12.10 

* 14,'OO 12.00 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09:32:0 



Sample Name : 257327D DFIO 
Dilution Factor : 10.00 
Injection Number : 4 
Data File Name : C:\PEAKNET\DATA\05031 I\Data-004.dxd 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 3/11 /05 10:02:32 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : .AS14-SN#018097 AG14-#019940 

010334 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Con cen t ra ti on Height 
(PPW 

Area BI. 
Code 

1 3.01 FLUORIDE 
2 4.30 CHLORIDE 
3 5.20 NITRITE-N 

BROMIDE 
4 7.61 NITRATE-N 
5 10.24 PHOSPHATE-P 
6 12.12 SULFATE 

0.971 1040 
12.312 19044 
0.492 167 

19 .511d 43322 
2.856 1225 

156.881 d 70343 

7132 1 
187912 1 

1733 1 

742130 1 
31046 1 

1792808 1 

%Delta 

~ _ ~ - ~ _  

-1.31 
-1.83 
-2.01 

-0.35 
0.39 

-0.87 

0.00 
---tota I (s)--- 

1 93.024 2762761 

2573271) DFlO 

30*0-f 
i 

25.04 

20.01 

I 
i 

1 

10.0 12.12 

: PeakNet 5 .  I Page 1 of 1 Current Date : 3/14/0 
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Sample Name : 257327AS DFIO 
Dilution Factor : 10.00 
Injection Number : 5 
Data File Name : C:\PEAKNET\DATA\05031 I\Data-005.dxd 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 3/11/05 10:19:48 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010335 

Pk. Ret Time Component Name 
Num 

~ ~ 

1 3.01 FLUORIDE 
2 4.30 CHLORIDE 

4 6.53 BROMIDE 
3 5.18 NITRITE-N 

5 7.60 NITRATE-N 
6 10.22 PHOSPHATE-P 
7 12.12 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

9.795 26889 
30.137 49432 

9.81 7 26129 
38.344 ' 18196 
27.113 61526 
20.905 11202 

100.755 ,/ 86538 

Area BI. 
Code 

222022 1 
476770 2 
317310 2 
252684 1 

1048346 I 
277116 2 

2194104 2 

%Delta 

-1.31 
-1.83 
-2.26 
-1.80 
-0.52 
0.26 

-0.87 

0.00 
---total( s)--- 

324.867 4788352 

30.0 

25.0 

20.0 

15.0 
2 

10.0 

5.0 

0 

4.30 

3.01 

I 

, _ _  - - 

257327AS DFI 0 

12.12 

7.60 
, 

c- __ - -~ I _  

I 2 .00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
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Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\05031 I\DATA-006.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l 1 mar05.sch 

Date Time Collected : 311 1/05 10:37:03 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010336 

Pk. Ret Time Component Name 
Num 

! ~- ~ 

1 3.01 FLUORIDE 
2 4.32 CHLORIDE 

4 6.49 BROMIDE 
3 5.18 NITRITE-N 

5 7.57 NITRATE-N 
6 IO. 17 PHOSPHATE-P 
7 12.10 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

100.445 156803 
207.908 188447 
101.538 148118 
41 9.891 109704 
90.783 106126 

196.083 6001 5 
41 8.1 52 96301 

Area BI. 
Code 

1274001 1 
1757775 2 
1792714 2 
1513665 2 
1819075 2 
1398963 2 
2457831 2 

%Delta 

-1.31 
-1.52 
-2.26 
-2.41 
-0.87 
-0.26 
-0.98 

0.00 
---total( s)--- 

1534.799 1201 4025 

25.0: 
t 

4.32 
I 

20.0 ' 
I 

15.0 i 

2 , 

10.0 -1 

5.q 
I 

3.01 

12.10 

+ -- I!-, ~ - - --  
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/ 14/0 
Current Time : 09:32: 1 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\050311 \DataW007.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : MHardy 
Schedule File Name : c:\peaknet\schedule\l I mar05.sch 

Date Time Collected : 3/11/05 10:54:21 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010337 
Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

0 0.00 (null) 
CH LORI DE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.000 0 0 0  0.00 

0.00 
---tota I (s)--- 

0.000 

CCB 
30.0 i 

25.01 

t 
20.0 t 

15.04 
%. 

5.0 

I 
t " : ' ! ' : : ' !  ,+ 

- .  ~. ,----+--+ -- - a-+- , , , I __ _-__ 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09:32:2 



Schedule File: C:\PeakNet\schedule\O3marO5.SCH 

Line Sample Sample Type Level 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

I cv 
ICB 
PBS-BlOW3 
LCSW-BIOWI 
257326 
ccv 
CCB 
zzzzzzz 
zzzzzzz 
PBW-BlOW5 
LCSW-BlOW2 
257327 
257327D 
257327AS 
257328 
LCSW-BlOW3 
ccv 
CCB 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: CAPEAKN EnDATA\050303 
Comment: 
DIV 20 06002.01.21 1 TO#050119-1 

ICV Sources: 
1) SPEX LOT#28-138AS (INORG# 4870) 

F = 100 mg/L 
CI = 200 mg/L 
Br = 400 mg/L 
N03N = 90.4 mg/L 
P04P = 191 mg/L 
SO4 = 400 mg/L 

N02N 100mg/L 
2) 63-01-IC5 

Method ___ 

anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302. met 
anions050302.met 
anions050302.met 
anions050302. met 
anions050302. met 

- Data File 

050302-001 .dxd 
050302-002.dxd 
050302-003.dxd 
050302-004. dxd 
050302-005.dxd 
050302-006.dxd 
050302 007.dxd 
050302- 
050302 
050302-01 O.dxd 
050302-01 1 .dxd 
050302-01 2.dxd 
050302-01 3.dxd 
050302-01 4.dxd 
050302-01 5.dxd 
050302-01 6.dxd 
050302-01 7.dxd 
050302-01 8.dxd 

Volume 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

010338 
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Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\050303\050302~001 .DXD 
Method File Name : c:\peaknet\method\anions050302.met 
Schedule File Name : c:\peaknet\schedule\O3mar05.sch 

Date Time Collected : 3/3/05 10:37:44 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#OI 8097 AG14-#019940 
System Operator : rSPlES 

010339 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

~ - ~ ~ ~ -  - - 

1 3.01 FLUORIDE 
2 4.33 CHLORIDE 

4 6.54 BROMIDE 
3 5.21 NITRITE-N 

5 7.64 NITRATE-N 
6 10.34 PHOSPHATE-P 
7 12.32 SULFATE 

98.728 138862 
202.461 170441 
100.548 138069 
41 1.1 55 102483 
88.834 99267 

191.348 57030 
407.530 91 261 

1250564 
1707734 
1774052 
1478845 
1776730 
1362603 
2388274 

-1.31 
-1.22 
-1.76 
-1.60 
0.00 
1.44 
0.76 

0.00 
---total( s)--- 

1500.604 1 1738803 

ICV 
30.0~ 

T 

25.0 

20.0 1 4.33 

Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 311410 
Current Time : 09:17:2 



Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\050303\050302~002.DXD 
Method File Name : c:\peaknet\method\anions050302.met 

Date Time Collected : 3/3/05 10:55:01 AM 
System Name :: Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : rSPl ES 

Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~- - - - ~~ - __ - - - - - - 

1 4.36 CHLORIDE 0.052 67 628 1 -0.61 
1 4.36 CHLORIDE 0.052 67 628 1 -0.61 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)--- 

0.105 1256 

30.0 

25.0 

20.0 

15.0 
%. 

10.0 

5.0 

0 

ICB 

4.36 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 17:2 



Sample Name : PBS-BlOW3 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\050303\050302~003.DXD 
Method File Name : c:\peaknet\method\anions050302.met 
Schedule File Name : c:\peaknet\schedule\O3mar05.sch 

Date Time Collected : 3/3/05 11:19:53 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-SN#018097 AG14-#019940 
System Operator : rSPlES 

010341 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.37 
2 4.33 CHLORIDE 

3 7.05 BROMIDE 
NITRITE-N 

4 7.78 NITRATE-N 
PHOSPHATE-P 

5 11.76 SULFATE 

0.000 ' 179 1298 1 
0.228 1 2743 28314 1 -1.22 

0.084 109 1335 1 6.02 
0.045 < 549 9115 1 1.92 

/ 

0.076 ' 164 3730 1 -3.82 

0.00 
---total( s)--- 

0.433 43792 

PBS-61OW3 

25.0 

20.04 

10.01 

5.04 
11.76 

tt +-*.-------c-ij--c--4--- 

1400- 12.00 2.00 4.00 6.00 8.00 10.00 
LA 
0 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
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Sample Name : LCSW-BIOWI 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\050303\050302~004.DXD 
Method File Name : c:\peaknet\method\anions050302.met 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 1 1  :37:07 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-SN#O18097 AG14-#019940 
System Operator : rSPl ES 

010342 

Pk. 
Num 

Ret Time 

~ .. 

3.02 
4.34 
5.21 
6.53 
7.62 
10.38 
12.37 

Component Name 

Peak Information : All Components 

Concentration Height 
(PPW 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

N ITRATE-N 
PHOSPHATE-P 
SULFATE 

4.447 ' 124371 
9.273 156019 
4.492' 122430 
18.635 / 91 728 
4.033 ' 90215 
8.605' 51059 
18.398" 81657 

Area BI. 
Code 

1117702 2 
1553098 2 
1573405 2 
1327533 2 
1600519 2 
1216156 2 
2133052 2 

%Delta 

. 

-0.87 
-0.91 
-1.76 
-1.80 
-0.17 
1.83 
1.20 

0.00 
---total( s)--- 

67.883 10521 465 

LCSW-BIOWI 
30.0 1 

20.0 

I 
4.34 

I 
l O . O +  

5.0 ; 

I 
5.21 

12.37 

10.38 

~ 

' ', 
'\ 

T +.-- , , ' ~ : ~ -t+-- i -+--ut --- 
12.00 14.00 

----~ * --I____---: : ' ' 

10.00 0 2.00 4.00 6.00 8.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
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Sample Name : 257326 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : ... \050302-005.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 11 :54:21 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010343 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. %Delta 
Code 

1 3.02 FLUORIDE 
2 4.34 CHLORIDE 
3 5.22 NITRITE-N 

BROMIDE 
4 7.74 NITRATE-N 
5 10.41 PHOSPHATE-P 
6 12.42 SULFATE 

0.187, 3290 
0.319 ~ 435 1 
0.059 , 420 

0.215 4076 
4.316 1 23249 
0.992 y 3804 

28684 1 -0.87 
42671 1 -0.91 
4857 1 -1.51 

72291 1 1.40 
588520 2 2.09 
101896 2 1.64 

---total( s)--- 
0.00 6.087 83891 9 

257326 
30.01 

f 
25.0 I 
20.0 

t 

lO.O] 

PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
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Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\050303\050302~006.DXD 
Method File Name : c:\peaknet\method\anions050302.met 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 12:36:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-SN#018097 AG14-#019940 
System Operator : rSPlES 

010344 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.04 FLUORIDE 
2 4.34 CHLORIDE 

4 6.54 BROMIDE 
3 5.22 NITRITE-N 

5 7.64 NITRATE-N 
6 10.38 PHOSPHATE-P 
7 12.37 SULFATE 

98.609 141103 1248938 1 -0.44 
202.558 168819 1708627 2 -0.91 
99.944 137071 1762676 2 -1.51 

41 1.095 102352 1478606 2 -1.60 
88.767 99476 1775276 2 0.00 

192.01 7 57289 1367730 2 1.83 
408.209 91 336 2392707 2 1.20 

0.00 
---total( s)--- 

1501 .I99 1 1734562 

ccv 
30.0 - 

25.0 I 
20.0-c 4.34 

15.0 - 

i 
2. 

10.0 I 
t 

5.0 r 

% I- 

o+- .... .. 

10.38 
~ 

I 

! I  
I \  

I I 

. 

12.37 

C " " ~  ~ : '  ~ : +  - d , : ! : :  -----ti . -_t_ 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 
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Current Time : 09: 17:5 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : c:\peaknet\data\050303\050302~007.DXD 
Method File Name : c:\peaknet\method\anions050302.met 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 125354 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 
System Operator : rSPlES 

010345 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

-. _ _ _ _ ~ ~ ~  -~ ~~~~ . _  -~ - - - 

1 4.36 CHLORIDE 0.053 96 750 1 -0.61 
1 4.36 CHLORIDE 0.053 96 750 I -0.61 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total(s)--- 

0.106 1499 

CCB 
30.07- 

t 
10.0$ 

I 
I 

5.01 4.36 

+ -- - - -- + _- - ---I- - 4-- + - * - *  ii_t , 

0 2 0 0 '  ' 4.00 6 0 0 '  ' 8.00 10.00 12.00 ' 14.'00- 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09:17:5 



Sample Name : PBW-Blow5 
Dilution Factor : 1.00 
Injection Number : 10 
Data File Name : . . .\050302-01 O.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.metSystem Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 1:15:08 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-##019940 

010346 
Peak Information : All Components 

Pk. Ret Time Component Name 1 Num 
Concentration Height Area BI. %Delta 

(PPm) Code 

~ p ~ p  - pp 
. _~ -________- --__ ~ _ _ _ _ _ _  

_ 

1 4.34 CHLORIDE 0.053 1’ 77 785 1 -0.91 
1 4.34 CHLORIDE 0.053 77 785 1 -0.91 

NITRITE-N ’ 
BROMIDE 
NITRATE-N 
P H OS P HATE-P 
SULFATE. 

0.00 
---total(s)--- 

0.107 1570 

PBW-BlOW5 

I 

25.01 

5.0i  

I 4.34 

_ I_.- +---- ---+- _t_ -i-----t----i-----ti- - 
0 2.00 4.00 6.00 8.00 10.00- 12100 14 00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 17:5 



Sample Name : LCSW-BlOW2 
Dilution Factor : 1 .OO 
Injection Number : 11 
Data File Name : ... \050302~011 .DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.metSystem Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3mar05.sch 

Date Time Collected : 3/3/05 1:32:21 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010347 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Con ce n tra ti on Height Area BI. %Delta 
(PPW Code 

1 3.05 FLUORIDE 
3 4.69 CHLORIDE 
4 5.52 NITRITE-N 

BROMIDE 
5 7.60 NITRATE-N 
6 10.44 PHOSPHATE-P 
7 12.57 SULFATE 

7.992 200134 2110582 2 
1.472 6068 226501 2 
0.198 2659 51544 2 

3468 1.880 8160219 189216865 2 
1.310 5984 170020 2 
0.104 287 6740 1 

0.00 
7.00 
4.02 

.0.52 
2.35 
2.84 

0.00 
---total(s)--- 

34692.955 191 782252 

15.0/ 

10.0-1 

5.0 1 

_c 

Or-- - - 

'\ 10.44 
\ 

12.57 14.2 

~ 

_ _ _ _  - 

-+- +__-tt_ +.-*---tt-*,&-..----- -t- 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 I-+, ~ i ~ 

Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 311410 
Current Time : 09: 18:O 



Sample Name : 257327 
Dilution Factor : 1 .OO 
Injection Number : 12 
Data File Name : ... \050302-012.DXD 
Method File Name : C:\PEAKNET\METHOD\anionsO50302.rnetSystem Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 I :49:36 PM 
System Name. Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

0348 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

- - ~ ~ _ _ _ _ - ~ ~ - -  ~- ~ _ _ _ _ - . - _ _ -  ~ _ _ _ _ _ _  - - -  -~ ____ - 

2 3.01 FLUORIDE 0.510 V' 11601 107010 1 -1.31 
3 4.36 CHLORIDE 12.5244 236385 2157500 2 -0.61 
4 5.21 NITRITE-N 0.1 11J 1815 22291 2 -1.76 

-2.10 6 7.48 NITRATE-N 19.501 %/ 54;::: 9599248 1 
7 10.40 PHOSPHATE-P 1.475 192598 2 1.96 
8 12.14 SULFATE 22.785 843580 23490437 2 -0.65 

5 6.58 BROMIDE 0 . 1 3 d  371 4570 1 -1 .oo 

0.00 
---total( s)--- 

57.039 35573654 

257327 

~ ------t-+----t---- I-L1-__ _-- I , ~ -id--* I---_ ~ 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18:O 



Sample Name : 257327D 
Dilution Factor : 1 .OO System Name Dx-500 
Injection Number : 13 
Data File Name : ... \050302-013.DXD 
Method File Name : C:\PEAKNET\METHOD\anionsO50302.rnetSystem Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 2:06:51 PM 

Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010349 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

. I  

1 

Area BI. 
Code 

%Delta 

2 3.01 FLUORIDE 
3 4.36 CHLORIDE 

5 6.57 BROMIDE 
4 5.21 NITRITE-N 

6 7.48 NITRATE-N 
7 10.40 PHOSPHATE-P 
8 12.16 SULFATE 

0.499 r/ 1 1364 
12.560J 23621 8 
0.1 1 6 d  1896 
0.12w 340 

19.376 541 932 
1.480/ 71 91 

22.573 842492 

104306 1 
2164472 2 

24240 2 
4283 1 

9533356 1 
193279 2 

23518910 2 

-1.31 
-0.61 
-1.76 
-1.20 
-2.10 
1.96 

-0.55 

0.00 
---total( s)--- 

56.734 35542847 

30.0T 

t 
t 25.0 i  

20.0 1 
t 

10.0 I 
5.01 

i 
3.01 

2.70 1 

O V - - - - -  '- 

257327D 

1 
I ~1 
I I  
' I  

10.40 

I 
- 

t +--,-- - + P~ +---.+,- i-------r---,i-------t-+*--LPt -,, 1 + - I  c i-t 1 

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18: 1 



Sample Name : 257327AS 
Dilution Factor : 1 .OO 
Injection Number : 14 
Data File Name : ... \050302-014.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3mar05.sch 

Date Time Collected : 3/3/05 2:24:07 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

0 1 0 3 5 0 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

1 3.01 FLUORIDE 
2 4.34 CHLORIDE 

4 6.54 BROMIDE 
3 5.20 NITRITE-N 

5 7.48 NITRATE-N 
6 10.37 PHOSPHATE-P 
7 12.17 SULFATE 

1 . 3 4 0 j  37606 311398 I -1.31 
14.31 1 269459 2505744 2 -0.91 

1.096 y/ 28224 356616 2 -2.01 
4.120 19567 272147 2 -1.60 

19.900 556734 9809151 2 -2.10 
3.291 ,/ 17287 443994 2 1.70 

21.362 849042 23680082 2 -0.44 

0.00 
---total(s)--- 

65.422 373791 32 

25.01 

10.0 j 

T 

5.0-1 

3.01 

I 

- 

257327AS 
4.34 

5.20 

I 

I ’\ 
/ 

+ + - +-+---+---+ ---.---+ . ~ . . ~ , . * -- +----+--- - *  

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18:2 



Sample Name : 257328 
Dilution Factor : 1.00 
Injection Number : 15 
Data File Name : . . .\050302-015. DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.metSystem Operator : rSPlES 

Date Time Collected : 3/3/05 2:41:21 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

010351 

Pk. Ret Time Component Name 
Num 

1 4.33 CHLORIDE 
1 4.33 CHLORIDE 

NITRITE-N 
BROMIDE 

2 7.76 NITRATE-N 
3 10.46 PHOSPHATE-P 
4 12.44 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

- -- -~- -  - .  

1.228 ,/ 19280 
1.228 19280 

I/ 

0.108 JrJ 
0.07v, 
0.91 7 

1883 
106 

31 34 

Area BI. %Delta 
Code 

187325 1 -1.22 
187325 1 -1.22 

32323 1 
2025 1 

93848 1 

1.57 
2.62 
1.75 

0.00 
---total( s)--- 

3.550 502845 

- - - 

257328 

30.0j 
i 
I 

25.0 

lO.O+ 

4.33 
7.76 10.46 12.44 I 

c- --A +-&-+-, ~ : -,+--,-+--- - --+ ' , : ~- - + , - . - -, - I .  -L--t---, - L 

Minutes 
0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18:2 



010352 
Sample Name : LCSW-BlOW3 
Dilution Factor : 1.00 
Injection Number : 16 
Data File Name : ... \050302-016.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.met System Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 4:40:35 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta Num (PPW Code 

1 3.02 FLUORIDE 
2 4.34 CHLORIDE 

4 6.58 BROMIDE 
3 5.22 NITRITE-N 

5 7.70 NITRATE-N 
6 10.32 PHOSPHATE-P 
7 12.38 SULFATE 

3.546./ 
7.240 / 
3.633 4 

14.864/ 
3.19W 
6.8861/ 

14.677J 

106128 
123836 
100545 
74097 
72169 
40769 
644 14 

877250 2 
1191977 2 
1256201 2 
1039374 2 
1247578 2 
959885 2 

1668402 2 

-0.87 
-0.91 
-1.51 
-1 .oo 
0.87 
1.18 
1.31 

---total( s)--- 
54.040 8240667 0.00 

LCSW-BlOW3 

30.01 
1 

25.0) 

i 

20.04 

! 
15.0 , 

(2 t 

4.34 

~ 5.22 3.02 

------t-+*--: , I , , , ---, ~ ~ --+ _i ----, La---; , . . 

4.00 6.00 8.00 10.00 12.00 14,'OO 0 2.00 

Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18:3 



010353 
Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 17 
Data File Name : . . .\050302-017. DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302.metSystem Operator : rSPlES 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 45753 PM 
System Name " Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

Pk. Ret Time Component Name 
Num 

1 3.02 FLUORIDE 
2 4.36 CHLORIDE 

4 6.58 BROMIDE 
3 5.24 NITRITE-N 

5 7.69 NITRATE-N 
6 10.29 PHOSPHATE-P 
7 12.42 SULFATE 

Peak Information : All Components 

Concentration Height 
(PPm) 

- _ _  _ 

100.357 151 790 
205.880 181313 
101.360 144236 
416.556 107235 
89.931 10341 1 

196.057 59560 
41 3.675 93390 

Area BI. 
Code 

1272805 1 
1739114 2 
1789355 2 
1500355 2 
1800557 2 
1398759 2 
2428458 2 

%Delta 

-0.87 
-0.61 
-1.26 
-1 .oo 
0.70 
0.92 
1.64 

0.00 
---total( s)--- 

1523.816 1 1929403 

30.0 1 

* -- 7- ~ - * - -  cd--L---I-.-+P p + _ _  - I-. - -  - L P i  - 

2.00 4.00 6.00 8.00 10.00 12100 14:OO 0 

Minutes 

: PeakNet 5.1  Page I of 1 Current Date : 3/14/0 
Current Time : 09: 18:3 



Sample Name : CCB 
Dilution Factor : 1.00 
Injection Number : 18 
Data File Name : ... \050302-018.DXD 
Method File Name : C:\PEAKNET\METHOD\anions050302, 
Schedule File Name : c:\peaknet\schedule\O3marO5.sch 

Date Time Collected : 3/3/05 5: 15: 12 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-SN#018097 AG14-#019940 

010 
,metsystem Operator : rSPlES 

354 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPW 

Height Area BI. %Delta 
Code 

~ - -  - ~ ~ 
_ _  -- - - - 

0.053 63 709 1 -0.61 
0.053 63 709 1 -0.61 

1 4.36 CHLORIDE 
1 4.36 CHLORIDE 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total(s)--- 

0.106 1418 
1 

CCB 
30.0 i 

25.04 

20.0j 

15.0 
v) = I  

t 

! 
t 

5.01 
4.36 I I 

10.00 12100 14.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 3/14/0 
Current Time : 09: 18:4 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27044 
SDG: 257326 
CASE: CNWRA 
VTSR: January 06,2005 
PROJECT#: 06002.01.21 1 

M.0355 
TASK ORDER: 0501 19-1 

Certificates of Analysis 



010356 

I 

@ Fisher S c i e d f  ic  

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

Dr. E. McKejvey 
WQC Manager 

Tests Maximum Actual 

Alumhum (Ai) 

Armic (A) 

Betyllium (3e) 
Bisrnut h (Bi) 

(B) 
Cadmium (Cd) 
calcim (ca) 
cerium (ce) 
Ceslum (Cs) 
chrwnkun (0) 
cobaft 
copper (W 
Oysproslum (W 

A n t i m y  (sb) 

B*(W 

Erbium (Er) 
Eu- (Eu) 
GaUdinium (Gd) 
Gallium (Ga) 
Germanium (Ge) 
WtJ (W 
Hafnium (Hf) 
Holmium (Ho) 
indium (In) 
iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
Uthlurn (ti) 
Lum (tu) 
Magnesium (M) 

e0.5 
eo. 1 
40.1 
<O,l 
<O.l 
co.1 
4 . 5  
4 . 1  
4 . 5  
4 . 1  
eO.1 
<0.2 
9 . 1  
co.1 
<O.l 
4 . 1  
c0.1 
<O.l 
co. 1 
4 . 1  
cO.1 
co.1 
e0.1 
<0.1 
co.5 
so. 1 
<O.l 
CO. 1 
4 . 1  
q . 2  
CO.1 
c0.2 
co.1 

Rhenium {Rs) 
Rhodium (R h) 
Rub- (Rb) 
Ruthenium (Ru) 
Samarium (Sm) 
scandium (sc) 
selenium (Se) 
sihm (As) 
sodim (Na) 
,Sbtx-&m (Sr) 
'Tantalum Fa)  
Tellurium (Te) 
Terbium (Tb) 
Thalllum (TI) 

'thorium(Th) 
Thulium (rm) 
fin 
Titanium (TI) 
Tuns*n(w) 
Uranium (U) 
VanadiUm(v) 
Yktehium 0) 
Yttriwn (Y) 
2if-C m 
zi- (tr) 

eo. 1 
co.1 
go. 1 
co.1 
SO a 
4 . 1  
4 . 1  
4 . 1  

I .  

4 . 1  
4 . 1  
cO.1 
cQ.1 
e0.1 
<o. 1 
<o. 1 
40.1 
9 . 1  
CO.1 
4 . 1  
<0.2 
cO.1 

Elkmnt concentationsare at the pointof bottling. Cwlcenbations of some elements in particular, Ca, Si, K, Na, @,AI,  Mg d 
Mn wiliinaease due to stwage in glass bottles. 

-~ ~ 

For customer service, call 1-800-766-7000. 

To orde[ online: www.fishersci.com 
@ Fisher Sciemtiftc I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com


010357 

I -  

& 
* 

@ Fisher Scientific 

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

F 

Or. 8. McKelvey 
W O C  Manager 'U 

Tests hkxknurn Ach~d units 
Specification Value 

ASSAY (WJOi *h 67 - 70% 70% %by* 
cdor. i o  4 0  APHA 

I 

! 

Maxlmum Acturl tvbdnurn Actual 
Anal3e Specifcation Value (In pPbd AnalJe Specification Value (Inppb) 

1 

(0.5 
<O.l 
<O.l  
<OBI  
*O.i  
(0.1 
~ 0 . 5  
c0.l 
4 . 5  
<OB 1 
co.1 
c0.2 
(0.1 
SO.1 
eo.1 
co.1 
<o. 1 
eo.1 

Rhenium (Re) 
Wlodium (Rh) 
Rubidium (Rb) 
Ruhnium(Ru) - (W 
-(=I 
Selenium (Se) 
Sher (4) 
Sodium (Na) 
StmUurn (Sr) 
TanCaCrm (Ta) 

Element concentrations are allhe polnt of bottling. ConanIratimiof some elements in parliwr, Ca, 
Mnwlll lnaeeseduelostwageinglass bottles. 

Na, El, AI, Mg 8 

__ --I_ 

For Customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Sgient)fac I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com


010358 

-5s @ Fisher Sciemtif ic 

TMCEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

Teais Maximum Attual U* 
Specificatlon Valw 

ASSAY (H9 wlwk 34 - 37% 36% %byWhN 
cckr: 10 4 0  APHA 

Actual ACtU3l Maximum 
Anatyte Speakation Value (In ppbi Analyte Specification Value (in ppb) . 

a . 5  
eo.1 
qo.1 
40.1 
40.1 
e0.1 
~ 0 . 5  
a 1  
4 . 5  
c0.1 
a.1 
<o. 1 
so.1 
qo.1 
CO.1 
4 .1  
4 . 1  
eo.1 
eo.1 
cO.1 
co.1 
eo. 1 
eo.1 
co.5 
co.1 
CO. 1 
4 . 1  
a . 1  
eO.5 
SO. 1 
<0.2 
so. 1 



FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROFLUORIC AClD 

CERTIFICATE OF ANALYSE 

Catalog No. AS13 t o t  NO; 5104011 
Release Dale: Match, 2004 

Expiry Date: March, 2007 

Tests units ,Value 
Assay 
Color 

Alurni num 
An?i rnony 
Arseni c 
Barium 
Beryl t i u m 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
lrotl 
Lead 
Lithium 
Maghesi urn 
Manganese 
Mercury 
Moly bdenurr! 
Nickel 
Potas durn 
Selenium 
S I I w  
Sodium 
S h n t  iurn 
Thorium 
Tin 
Titanium 
Uranium 
Vanadlum 
Z r l C  
Zirconium 

% 
PPHA 

4 9% 
410 

010359 

Element concentrations are at the point of bottling. Concentrations 
of some elements In particular, Ca, Fe, Na, Zn 8 AI will increase due 
to storage in polyethylene bottles- 

a k'keluy, 
Or. E. MeKelvey 
QNQC Manager 

F h r  Sclentii chcntk;al Division 
Pntsburgh, PA., 15275 PhoW (412)4$O83OO Fisher 

A Fmher Scientific Company 



XTEM: 66 

G F S CHEMICALS, INC. 
Columbus, Ohio 43223 

LOT ANALYSIS 

PERCHLORIC ACID, 70%, REAGENT (ACS) 

PASS/ 
TEST FAIL 

1 -  Assay 6 9 . 0 - 7 2 . 0 %  PASS 

2 .  Residue a f t e r  ignition 0 . 0 0 3 %  PASS 

3 .  Silicate + phosphate 0 . 0 0 0 5 %  PASS 

4 .  Chloride 0.001% PASS 

5 .  Sulfate 0.001% PASS 

6 .  Nitrogen compounds (as  N )  --0.001% PASS 

7 .  Heavy m e t a l s  (as P b )  0.0001% PASS 

8. I ron  0.0001% PASS 

9 .  Color (APHA) 10 max PASS 

TRaCEABLE TO N.I.S.T. ( Y / N ) ?  Y 

Comment : 

Reported by: 

QC Supervisor: Roger Duff 

010360 

LOT#: P454881 

NUMERICAL 
RESULT 

70.0% 

< o .  0 0 3 %  

KO. 0005% 

< o .  001% 

CO. 001% 

C O  001% 

e o .  0001% 

<o .OOOl% 

< l o  

Date: 4 / 0 6 / 0 4  

Retest Date: 4 / 0 6 / 0 9  

GFS product are warranted to meet our specifications as given in GFS L o t  
Analyses or other  company literature. Determination of material suitability 
for purpose beyond these specifications lies with the end u s e r .  

GFS Chemicals, I n c .  P . U .  Box 245  Powell, OH 43065 
8 0 0 - 8 5 8 - 9 6 8 2  (U.S. and Canada) 740-881-5501(In terna t iona l )  7 4 0 - 8 8 1 - 5 9 8 9  (Fax) 
This Cert. is electronically generated and does not require a signature 



Standard Reference Material 

Obsidian Rock 

0103 
278 

' tt. I , .-? 4 '  I 

This Standard Reference Material (SIIM) is intended for use in evaluating the accuracy of analytical methods ' 
and instruments used in the analysis of geological type materials. SRM 278 is a finely powdered obsidian rock, v,i 1 r- 

which was obtained from Clear Lake, Newberry Crater, Oregon. zi +-+ 5 ib; 
Certified Values of Constituents n ; !  

I 
I 4  

The concentrations of the constituents were determhed by methods that are widely used in the field of ' 
geological analysis and have 8 demonstrated accuracy. The values @vcn are "certified" valuts, Le., those values 
that were determined by either a deiinitive method, reference method, or by two or more independent 
methods, and "information" values that were determined by single or non-reference methods. The certified 
values are given in Table 1. 

' 

Table 1. cenified Values of Constituents 

14.15 
0.983 
1 3  
204 

4.16 
0.052 
4.84 
0.036 

73.05 
0245 

f 0.15 
f 0.002 
f 0.02 
f 0.02 

* 0.02 
f 0.002 
4 0.05 * 0.003 
f 0.13 
2 0.007 

a' 
Ni' 
Rb- 
Sf 

flnJ 
TY 
W 
Pb' 

5.9 f 0.2 
3.6 f 03 

1275 I 0 3  
63.5 2 0.1 

124 2 0.3 
0.54 t 0.04 
4.582 0.04 

16.4 0.2 

'Methods of Analysss: cod& ate identified in table 2 

estimated UnartaintieS of the ccftified values are based on judpeat and represent an evaluation of the 
combined effects of method imprecJsion, possible systematic emts among methods and material variability 
of 250 mg or more. (No attempt was mde to derive exact statistical rnmsures of imprecision because several 
methods were involved in the detembtion of m05t canstitutnu.) 

Gaithersburg,MD 20899 
March 27, 19% 
(Resisiun of certificate dated 8-19-81} 

William f. R&, Chief 
Standard Referenee Materials Program 



The overall direction and coordination of the technical measurements leading to certification were performed 
in the Inorganic Analytical Research Division by EL Garner. 

The technical and support aspects involved in the preparation, certification, and issuance of this Standard 
Reference Material were coordinated through the Standard Reference Materials Program by T.E Gills. 
Revision of this certificate was coordinated through the Standard Reference Materials Program by J.S. Kane. 

The constituents given in Table 2 are nut c m !  but are included for information only. 

Table 2. Information Values 

Co nst i ttlentl Content, wt 70 m.mtjtuent * Content, mtrJKg( 

c (Total 
C0,d 
Fb 
MgOd 

Carbon)i (0.05) 
(0.01) 
(0.05) 
( O * W  

'Metbods of Analysis: 

Baf 
B' 
ce' 
car 
cr' 
csc 
Ellf 
Gdg 
HP 
Lu' 
sbf 
sc' 
Smb 
Taf 
Tb' 
Ybc 
znc 

010362 

'Atomic Absorption 'Neutron Activation ~nalysis 
bColorimetry Vrompt-gamma Activation Analysis 
'Emission Spectrometry , 

dGravimey %rrimetry 
'Isotope Dilution Mass Spectrometry ~olumetry 

hspecific Ion Electrode Potentiometry 



c Supplemental information 
010363 

Preparation 

The material was processed by the Colorado School of Mines, Colorado. Approximately 350 Ibs of obsidian 
rock were crushed, ground, and sieved to ~ 2 0 0  mesh. The material was mixed in a cone blender to ensure 
homogeneity. Fur homogeneity, testing and certffication, samples were randomly chosen and anaIyzed for 
both major and minor constituents. The inhomogeneity of this material is considered to be ~ 2 %  relative. 

SRM 278, a natural glass, is hygroscopic and contains water that cannot be driven off by drying at low 
temperatures. This material will pick up additional water on exposure to the atmosphere, Thus, exposure 
time should be kept to a minimum. Funhermore, the sample should be ignited to a constant weight in a 
mufae furnace or over a3rnal.l flame at a temperature between 350-600 'C prior KO analysis. This procedure 
will ensure the accurate and precise determination of SOD K,O, N%O, Al,O, and possibly other major 
constjtuents. 

The analysts and laboratories cooperating in the analytical program for certification were: 

- MJ, Blackman, E L  Garner, J.W. Gramlich, LA. Machlan, LJ. Moore, and R Zeisler of the Inorganic 
Analytical Research Division, National Lnstitute of Standards & Technology. 

- J.B. Bodkin, J.C. Devine, and N.H. S u b  of the Mineral Constitution Laboratories, The Pennsylvania State 
University, University Park, Pennsylvania. 

- S.S. Goldrich of the Department of Geology, Northern Illinois University, DeKalb, IlIinois. 

- M.D. Giascock, C.C. Graham, J.R Vogt, University of Missouri, Columbia, Missouri. 

-3- 
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Standard Reference Material 688 
Basalt Rock / 

This Standard Reference Material (SRM) is intended for use in evaluating the accuracy of analytical methods and 
instruments used in the analysis of geological type materials. SRM 688 is a finely powdered basalt rock that was obtained 
from a Cenozoic basalt flow near Jackpot, Nevada 

Certified Valuss ,of Constituents 

The concentrations of the constituents were determined by methods that arc  widely used in the field of geological analysis 
and have a demonstrated accuracy. The values given arc "certified"vaiues, Le., those values that were determined by 
either a definitive method, reference method, or by two or more independent methods, and ''hformation" values that 
were determined by single or non-reference methods. The certified values are given in Table 1.  

Table I Certified Values of Constituents 

Content ' 
wt (%I 

I___ 

17.36 k 0.09 

7.64 t 0.03 
10.35 20.04 

0.187 k 0.008 
0.167 4 0.002 

2.i5 50.03 

0.134.2 0.003 
48.4 m i  

1.17 5 0.01 

Constituent 

Cr b ~ c  

Rb 
Sr 
Th 
Pb 

d 

Content ' 
wt (Mi-& 

332 f 9  
1.91 f 0.01 

169.2 k0.7 

0.33 f 0.02 

1. yethods of And@ 
Colorimetry 

'Emission spectrometry 
GraGrnetry 

'Neutron activation analysis 

?itrimetry 
spcciftc ion elmrode potentiornery 

'Isotope dilution mass spectrometry 
2. The estimated uncertainties of the ccnifkd values are bas& on judgmmt and represent an evaluation ofthe combined effects of method imprecision. 

possible systematic errors among methods and material variabiiity of 250 mg or more. (No attempt was made to derive exact sratistical measurts of 
- imwecision because several merhodr were involved in the determination of most constituent&) 

The overaH direction and coordination of the technical measurements leading to certification were performed in the 
inorganic Analytical Research Division, E. L. Garner, Chief. 

The technical and support aspects involved in the preparation, certification, and issuance of this Standard Reference 
Material were coordinated through the Office of Standard Reference Materials by T. E. Gills. 

@ 

Washington, D.C. 20234 
August 18, 1981 

George A. Uriano,, Chief 
Office of Standard Reference Materials 

(over) 
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SUPPLEMENTAL INFORMATION 

Preparation 

The material was processed by the Colorado School of Mines, Golden, Colorado. Approximately 600 pounds of basalt 
rock were crushed, ground, and sieved to C200 mesh. The material was mixed in a cone blender to ensure homogeneity. 
The inhomogeneity was tested by taking random samples and analyzing for both major and minor constituents and was 
found to be 5 2 %  relative. 

Analysis 

S R M  688 mag pick up additional water on exposure to the atmosphere. Thus, exposure time should be kept to a 
minimurn. Before analysis, it is recommended that the material be dried at 105 "C for 24 hours. Typical weight loss upon 
drying is approximately 0.2 percent. 

The analysts and laboratories cooperating in the analytical program for certifkation were: 
I.  L. Barnes, M. 3. 3lackman, E. L. Garner, J .  W. Gramlich, L. A. Machlan,L, Jl. Moore, and R. Zeisler of the 
Inorganic Analytical Restarch Division, National Bureau of Standards. 
J. B. Bodkin, J, C DeVine, and N. H. Suhr of the Mineral Constitution ]Laboratories, The Pennsylvania State 
University, University Park, Pa. 
S. S. Goldich of the Department of Geology, Northern Illinois University, Dckalb, Ill.  

The constituents given in Table 2 arc noz cersfled but are included for inforkatian only. a 
Table 2 Information Values 

Constituent Content wt 96 Constituent ' Content wt (pgl g) 

CaO Wf7) Ce (13.3) 

w5) co e (49.7) e02 
F' (0.02) Eu 1*07) 
MgO (8.4 ). Hf e ( 1.61 

LUC I 0 . W  

r 

sc (38.1 ) 
b Ba 

V b  



PRODUCT: 

ORIGIN: 

LOT NO.: 
QUALW: 

DESCRl P T D N  

.. . 
- 1  

CERTIFICATE OF ANALYSIS 010366 
UTHIUM TETWORATE, ANHYDROUS ; Lj28407, FUSED 

CORPORATION SClENTlFlQU€ CLAISSE INC., Q U a E C ,  CANADA 

C-2068 

PURE, 99.9% 

GLASS (TRANsPmm AND CRYSTALS (WHITE) 

- .  

ANALWE 

AJ 
ca 
cd 
Cr 
cu 
Fe 
K 

MS 
Mn 
MQ 
Na 
Ni 
P 
Pb 
S 
Si 
Ti 

CONC€NTRATlON 
(GUARANTEED) 

< 10 Ppm 
c IOppm 
< I O  pprn 
< 10 p9m 

10 ppm 
e 10 pprn 

10 ppm 
fOppm 

<10ppm 
10 pprn 

< 10 pprn 
< 10 ppm 
< 10 ppm 
< I O  pprn 
< 10 pprn 
< I O  ppm 

f O  ppm 
c. fOppm 

100% 

CORPORATION S ~ ~ F I Q t J E  CWSSE 1NC. BY: 
1 

ANALYTICAL TECHNIQUE 

(CP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-QES 
ICP-OES 
ICPIOES 
tCPIOES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
lCP*OES 
ICP4ES 
ICP-OES 

M i e t r y  
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PRODUCT: LITHIUM- METABORATE, ANHYDROUS ; LiSOp, FUSED 

" ORIGIN: CORPORATION SClENTlFlQUE CLAISSE INC., QUEBEC, CANADA 

LOT NO,: C-I153 

QUALITY: PURE, 99.9+% 

DESCRl PTION: 

APPARENT DENSITY: 114 

GIASS (TRANSPARENT) AND CRYSTALS (WHITE) 

LOSS ON IGNITION: 

G RAN UtOMEfRY: 100% 400prn 

0,07% ?wo hours at 3OO0C 

Ce 
Cd 
Cr 
cu 
Fe 
K 

Mil 
Mn t 

Mo 
Na 
Ni 
P 
Pb 
S 
Si 
Ti ' 

Zn 
LiBQ (Li2BZOd 

< 10 pprn 
10 ppm 

< I O  ppm 
< 10 ppm 
< 10 pprn 
< i o  pprn 
< 10 pprn 
< 10 pprn 
< 10 pprn 
< IO pprn 
< 10 ppm 
< 10 pprn 
< 10 ppm 
< 10ppm 
< 10 pprn 
< 10 pprn 

10 ppm 

100% 

CORPORATION SCIENTIFIQUE CIAISSE INC. BY: 

ANALYTICAL TECHNIQUE 

ICP-OES 
ICP-QES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICPdES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES 
ICP-OES. 

' Acidimetry 

FRGDERIC GIRARD, B, Sc, 
Chemist, supervisor of chemicals division 



530-631 
S3Dd31 
S30d31 
530631 
S3Od31 
53 0-43 I 
S30-d31 
S30-d31 
S3 0- d 31 
S30-d31 
$30-631 
S3 0- d 31 
S30d31 
S30-d31 
S30-d31 
S30-d31 

89EOTO 

J8!1 



Catalog Number: SPIKE- 1 Lot NU*: 26-28AS 
Description: Spike Sample Standard 1 
Matrix: 5% Nitric Acidtr Tartaric Acid - €€F 

This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A labomtory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by XCP Spectrometer: 

Element Labeled Measured NTST Element Labeled Measured . NXST 
(mg/L) (m@) SRM (rngL) (mgL) - SRM , 

A1 200 
As 200 
Ba 200 ' 

Se 200 
n 200 
Fe 100 
c o  50 
Nla 50 
Ni 50 

198.56 3101a 
197.01 3103a 
199.49 3104a 
198.51 3149 
199.25 3158 
98.90 3126a 
50.04 3113 
49.90 3132 
50.16 3136 

Pb 
Sb 
V 
Zn 
cu 
Cr 
A:: 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
5 
5 

50.06 3128 
48.62 3102a 
49.87 3165 
49.70 3168a 
25.15 3114 
19.81 3112a 
4.96 3151 
4.92 3105a 
4.96 5108 

Spex Reference Multi: Lot #4-24BD, 2-6IBD, 17-55AS, 16-6SAS 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with DO single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

pc7 - - 2004 
Date of Certification: certifying Officer: p11. M- 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Refemnee Material has been prepared and certjfied under an IS0 900 I system consistent with &ha following 
guides: 
Guide To The Expression Of UnceStaiaiy In Measurement I995 
EURA(33EIvUCITAC Guide: Qumtifjkg Uncertainty m Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of re€ercnce matcriaki, general and statistical principles 
IS0  Guide 31: Contents of certificates of refetence materiais 
MST Ttchnical Note 1297 
UC-GlZ-2000: Guidelines for the requircrnents for the competence ofreference materials producers 
ISO/REMco N280 
Material Source: 
All anatyteS and marriX materials are obtained and verified by SPEX certipn?p fnnn prc-qualified vendors as per IS0 9000 
guidefines. Vendor i&nIific&ions are proprietary, however sowces of all materials used in the prepdon and testing of 
SPEX certiprep CRMs am tracked and documentad. For fwthw in€omatim contact CRM Sales. 
jnstructions for Use: 
Primary usage of this CRM is in neat form or diluted s d U y  with 5atriX of a purity at or greatw than the purity of the 
origiaaI matrix solution. Ifdilution is required the dituent mast be cornpatibit with all certified malpes and contain 
stabilizers appropriate for the period of intendGd use. Tha CRM can also be used BS a spike or with a spike, again with 
appropriate compab'bility considerations. AII solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the W e .  All surfhces tbat come in contact Wittt the soIution must be thoroughly cleaned md 
leached prior to use. Dilutibns should be perfbrmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, I8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Chis  A glassware have been used in at1 prtparation~. 
Homogeneity: 
The Homogeneity of tbc CRM has been confirmed by procedufes consistent with is0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples ofthe final, padcaged material have been analyzed for the 
certified d u e s  by procedures consistent with tbe intended use of the CRM, 
The mathematical expression kps2m is employ& to determine the sampling size 
S = dative staudard deviation in % for one component of &he sample. (ie. The subsampling uncertainty) 
m = tfic sub-sampling mass 

dctmiaation 
Statistical estimator and Confidence Emits: 
The certified vahx 'x' listed on the reverse ofthis document is at the 95% level of confidence and can be expressed as 
X * xH-U where X =True value (Labeled Value), Us Expanded unc#tainty 
U=ku, where k=2 is the coverage factar at the 95% confidence Ievel 
u, 
Certification Traveler Report: 
All cerfi€ied values rtported were derived f2om Tmvela Report (Spex CcrtiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information coatact CRM Sales. 
Legal Notice: 
SPEX Certiffep r e f e m  mahials arc not for any cosmetic, drug or household application and are to bc used only by 
qualified individuals who are tr;t'med in appropriate procedws. No claims against SPEX CcitiPrep, Inc. of  any kind 
whatsoever, whether based on brcacb o i ' w m t y ,  alleged negligence, or otherwise, with respect to this RM shall be grater 
than the purchase prim. In no event shall SPEX Certilprep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

= mass of sub-sample necessary to ensure a relative sub-sampling mor of 1 % (68% confidence level) in a single 

obtained by combining the individual element standard mmtabty components uj, and up ~ E U ?  

F IS09001 1 



Catalog Number: ICAL-1 Lot NO.: 28-64AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

This ASSuR&NCE @cartifid reference material, CRM, is intended primarily for use as a 
calibration standard OT quality control standard for inorganic spectroscopic instxumentation such as 
ICPOES, DCP, AA, ICPMS, and XRZ;. It can be employed in USEPA, ASTM and other methods 
relevant to the certi.fied p t ~ p t r t i ~ ~  listed below. 

The CRM is prepared from high puriry single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of msurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST 
cmg/L) (mg/t) SRM 

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a 

Ms 5,000 5020.86 3131a 
N;t 5,000 4995.13 3152a 

Spex Reference Multi: Lot #6-28VY, 6-104VY, 25-178AS-iREF 

Balances are caliiratd regularly with weight sets tractabic to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certifitd 
concentrations with no single element exceeding +/-2%. T h i s  includes uactrtahty of 
m e m n b  and other effects, such 8s transpiration losses, This guarantee is valid for a period 
of one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements forthe competence of reference materials producers 
ISOiREMCO N280 
Materia! Source: 
All anaiytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the prepration and testmg of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM. Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with mab.ix of a purity at or greater than the purity of the 
original mavix solution If dilution is required the diluelrt must be compatiile with al l  certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thomughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volmetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassvvm have been used in dl preparations. 
Homogeneity: 
The Homogeneity of the CRM has k e n  c o n f t d  by pmcdures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with tbs intended use of the C W .  
The matkmatical expression k=s2m is employed to determine the samphg size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = m s  of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cenified value ‘x’ listed on the feverse of ths document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence levd 
u, is obtained by combining the individual element standard uncertainty components u, and & d k 2  
Certification Traveler Report; 
All certifkd values reported were derived from Traveler Report (Spex CertiPrep’s tramability documentation) identified by 
the lot number of this CRkl. For further i n f o d o n  contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refenncc mater& are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claim against SPEX Ce-p, W. of any kind 
whatsoever, whether based on breach of witrranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for ~IIY loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: ICMIX2- 100 Lot NO,: 28-1 3 8AS 
Description: 
Matrix: H20 

IC Instrument Check Standard 2 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrwnentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

The CRM is prepared from high purity single ion concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ION Chromatography: 

Analyte Labeled Measured 

F 100 I00 
C1' 200 200 
Br' 400 399 
N03' 400 402 

€€€'04*2 600 600 
400 399 

(mgW (mg/L) 
NIST 
SRM 
3183 
3182 
3184 
3185 
3186 
3181 

I 

Spex Reference Multi: Lot #IC6-77VY 

3alances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others. 
T h i s  CRM is guaranteed stable and accurate to +/& 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year fkom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Q 2004 SPEX CertiPrep, Inc: 
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This Certified Reference Material has been prepared and certified under an I S 0  900 1 system consistent with the following 
guides: 
Guide To The Exyression Of Uncertainty In Measurement 1995 
EURACWEMICITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines €or the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 31: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All anaSytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidclines. Vendor identifications are proprietaqr, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs are tracked and documented. For further idonnation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certitied analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be tlmroughly mixed. by shaking. prior to use and never 
pipetted directly froin the bottle. All nufaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be per€ormed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Ail materials. equipment. 
analytical instrumentation and personnel have been quaWied prior to use. Tl= highest purity acids applicable. 18 megohm 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0  guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final. packaged material have been analyzed for the 
certified values by procedures consjstent with the intended use of the CRM. 
The matlzematical expression k=s% is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sarnpfe. (ie, The sub-sampling uncertainty) 

k, = mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determi mt ion 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the rcversc of this document is at the 95% level of confidence and can be expressed as 
X = s + W  w h e ~  X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components uL and &= hu,’ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials a= not for any cosmetic. drug or liousehold application and are to be used only by 
qualified individuals who are trained in appropriate pmcdures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of w a m t y ,  alleged negligence, or otherwise. with respect to this RM shall be greater 
than the purclasc price. In no event shall SPEX CedPrCp, Im. be liable for m y  loss of profits or any incidental, special, or 
consequential damages. 

112 = the S u b - ~ l i n g  WS 

203 Norcross Avenue Metuchen, N] 08840 USA 
. ...... - .- ----. .- ---. - A n  .-.e.- -.....* I - 



2275 Cassens Dr., Ste. 147 Fenton MO 63026 636-349-4922 Fax: 636-349-8027 email: solnplus@accessus.net 

CERTIFICATE OF ANALYSIS 

PRODUCT: Nitrite Solution, APHA, Nitrogen (Nitrite) 
1 ml = 1 .O mg Nitrogen 

CODE: NO65050 

LOT: 3412201 

INGREDIENTS: 
Sodium Nitrite, ACS (CAS # 7632-00-0) 

Reagent Grade I Water 
with a trace of Chloroform as preservative 

(CAS # 7732-1 8-5) 
(C.AS # 67-66-3) 

THEORETICAL VALUE: 1000 ppm N 0 i  (990 - 1010 ppm NO;) 

Analysis: 1006 ppm NOz- (Nitrite) 

METHOD OF ANALYSIS: Potassium Permanganate Titration 

Potassium Permanganate standardized against Sodium Oxalate, NIST SRM 40h 

APPEARANCE: Clear, colorless solution 

EXPIRATION DATE: 06/05 
(6 months) 

NOTE: APHA recommends use of Chloroform to retard bacterial growth, which would convert Nitrite to Nitrate. 

Balances are calibrated using NIST-traceable weights whose verification of maintenance and recalibration is 
documented per in-house Standard Operating Procedures. Class A glassware also is calibrated and routinely 
rechecked per in-house Standard Operating Procedures. 

Date: 12-20-04 

5 

CertifiedBy: 

Neal T. Parmentier 
Quality Control Supervisor 

mailto:solnplus@accessus.net
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i n o r g a n j c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-90'1-1900 fax: 732-901-1903 

e-mail: ivsalescEPivstandards.com wsbsite: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures i IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 vg/mL Scandium in 5% (abs) HN03 

Catalog Number: 
Lot Number: XSC02061 
Starting Material: Sc203 
Starting Material Purity (%): 99.996918 
Starting Material Lot No BSC-632-1-5736 

CGSCIO-I, CGSCIO-2, and CGSCIO-5 

Certified Concentration: 10,007 21 pg/mL 

Certified Density: 1.071 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certlfled value and the uncertainty: 

Certified V a b  (s) = & (SI = ma 

n = nurrt3er uf measurerrents 
ZS = Thesumnation cf all sgnifiiant estirrated ems 
(Most c o m n  are the errorsfromirtSfrmnfaf wsawremrd, 
weighing, dilution to v o l m ,  md the fixed erru reported on t he 
NtST gavl certficate od mabsis.) 

n xr = individual re.pdts 

Uncertainty (21 = ZK&= 
( n Y  

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval, 60th methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of cornpadsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, deflnltion 6.10) 
- This IV product is Traceabie to NIST via direct comparison to NIST SRMs. The uncertatnties for each certified value are 
reported, taking into account the SRM uncertafnty error and the measurement, weighing and volume dilution errors. 

4. t Assay Method #l 10,005 f 26 pglmt 
ICP Assay NlST SRM 3148a Lot Number; 7921 I 1  

10,007 f 21 p g h L  
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsalescEPivstandards.com
http://www.ivstandards.com
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Q Y < o.00100 

- 0 zn 0.00600 

4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. Ail analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

4.3 THERMOMETER CALJBRATlON - The thermometers used in the determination of the final denstties are calibrated vs standard 
thermometer No. 903-2680 which was certilied in accordance with the procedures outllned by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/Pl4452, 176240. The 
in-house procedure No. Is 2mQC401 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceabte to NlST Identification Nos.  92564, 119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5 0  
Custom-Grade solutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an UtPA-Filtered Clean Room. An 
ULPA-Rller Is 99.9985% efficient for the removal of pardcles down to 0.3 pm. 

' 

M DY 0.00598 

M Er c 0.00498 

M Eu 0.00299 

M Gd o.ooioo 

II Ga < 0.00100 

!!!! Ge e 0.00598 

M Au 0.00299 

M Hf 0.00199 

M Ho c o.oo050 

- M In 0.00997 

- M Ir 0.00498 

P Fe o.00370 

b!! La < 0.00050 

M ti c 0,00997 

M Lu c 0.00040 

0 Mg 0.00100 

h! Mn 0.00399 

Q Hg 0.01000 

hn Mo 0.00199 

M Nd < 0,00199 

Q Ni < o.oo090 

E?? Nb 0.00050 

n os 
M Pd = 0.00498 

J l p  

M pt < 0.00199 

An Pr C 0.00030 

M Re < O.OOIOO 

pn Rh c 0.00100 

An Rb 0.00100 

M Ru 0.00199 

M Sm c 0.00100 

sc 

!Y! se < 0.00797 

- 0 si 0.02000 

M As -c 0.00199 

Q Na < 0.090oo 

b! < 0.00050 

0 s 0.02500 

0 CU 0.00140 M Pb o.oom 0 K 5 0.10000 M Ta 0.00698 0.23000 
0 - Checked by ICP-OES I - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and OCP 
For the valldatlon of analytical methods 
Fw the preparation of Working reference samples" 
For interference studles and the determinatlon of correction coefficients 
For detection limit and linearity studies 
For additional Intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

Storage & Handhg - Keeptihtly seaiedvthen not KI use. Store md use at a0 2 4°C. Do not pipet from wrtainer. Do nd &urn 
poltions removed fa plpetting tu cwrtaimr. 
Muric Wight; Vdane; Coadncltim Nu-rWr; CtwmicaI Fon in Sobtian - 44.95591 ; +q 6; Sc(H10b" 
Chmkal CorrpatibiRy- Soluble in HCI, HSO, and HNO+ Avoid HF,HpO,ard neutral to brralc media. Stdle with most 
metals ard inogmic anions turning an insokble carbonste, oxjde, mlate, and fluoride. Avoid mixing with elements / SOlUtiOnS 
cartaining mockrate amomts of flucride. The Ilucride is soluble in e x e s  HF forming ScFlgs(mt remmended for starrfard 
preparatims). 
StthiHy - 2-1 00 ppb lewis d&Ie for months in 1% HNOs / LDPE carEener. 1 -10,OM ppm mlutions chemically stable fur years in 
5 1  0% HNO, I LDPE mrtainer. Small Etomic radius increases hwlysis requiring hi*er add Icwls than otkr Rare Earths. 
Sc CorCairim. S v k s  preperatim and Sdutian) - MezI  (Solukie in acids); aide (DisFlue by heding in H43 / HNOI ); Ores 
(Carborrate fusion in Ptn bllw\ed by HC1 dissoluion] Orgsnrc Matrices @ty ash and disk in 1:l &O I HCI or HNO. 1, (Aqua 
Regia or nitric I perchloric I sulfuric acid digestions can be used. E n m k  castion udwm u9iq pxchloric acid) 
Manic S p e d m p i c  Morrrr$im (iCP-0E.S 0.L.s arrrgiuen as radiellanialukw): 
TecW uelline EsZimatd D.L Or& T m  Interfamces Dnderlined hdicates Severed F corns.) 
1-73 nm 0.004 0 . ~ 0 ~  pg(tnL 7 ion 
ICP-OES 337.21 5 nm 0.004 I O.mO02 p g h L  1 ion Ti,  U, Ni , Hh 
ICP-OES 424.683 MI 0.OCa IO.I30002 pghnL 1 io? 
ICP-MS 45 amu 2.3@ rJa M F&21x H I =si,ao I =Zr*x 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEiTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STAN DARO DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certlncate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JW), Korea (KSA-QA), Netherlands (KEMA), Nocway (NCS), 
Potand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spaln (AENOR), Swltzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (LPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.4 1 OCFRSO Appendix 6 - Nuclear Regulatory Commtssion - Domestic Licensing of Production and Utilization Facilities 

!!!Eii9 

10.5 I OCFRZI - Nuclear Reguiatory Commlsslon - Reporting Defects and Non-compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010379 

11.1 IV Shelf Life - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remain within the specified uncertainty 
range. Sheif life is limited primarily by transpiration (loss of water from the solution) and InfrequenUy, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM lncreases transpiration 
losses and the chance of Contamination which affect the integrity of the CRM and limit its useful life. 
loorganlc Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 01 a 2004 

Expi rat! o n Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved BY: Katalin Le, QC Manager 

Certlfylng MRcer: Paul Gaines, Chemlst, Senlor Technical Director 
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Cr-!-i+z 

CT! IT ;r_l Zl 
I T X I V >  m 7? 1x1 z 

X r n i T T I O  G.1 x 
TM 

Kertifitate of Be&rme flirterial 

Catalog Number: PLB9-2W2W2T 
Description: 1000 mg/L Boron 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below, 

Certified Value: 999 rndL 

Certified Valuc is Traceable to: 

The CRM is prepared gravimctrically using high purity (N134)2(13)4(0)7-41 I20 Lotfl 06041I-3. 'rhe 
certified value listed i s  the average of values obtaincd by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 
Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide , 

Lot NO. 11-87B 

I I  
I l l  

,. . 

Uncertainty Associated with Measurement: +/- 3.0 rngk l l i !  

NIS'T SRM #3  107 

standardized against Potassium Biphthalate NIST SRM #84k 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

mg/L 

Density: 1.000 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 
Ag c0.02 cu 0.01 Pb 4.00 I 
As 0.006 Fe 0.002 Re 4.00 1 
AI  0.05 Ga <O.oOl Rb co.00 1 
Ba <0.001 In <O.oo I Sr co.00 1 

Bi co.00 1 Li 0.009 Sb <0.001 
Ca 0,O 13 Mg 0.005 Tl 4.001 
Cd co.00 1 Mn 0.006 Ti co.00 1 

Cr <0.002 Ni 0.008 Zn 0.02 - 
Na 0.02 Zr <o.oo 1 

Be <0.001 K 0.06 Si 0.04 

co <0.001 Mo 0.006 V 0.005 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. s 
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This  CcrMied Reference Material has been preparcd and certified under an IS0 9001 system consistent with the following 
giiidcs: 
Guidc To Tlie Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analyticai Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials: general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX Certiprep from pre-qualified vendors as per IS0 9000 
guidclines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CerliPrep CRMs are tracked and documented. ForArther infomation contact C M  Sales. 
Instructions for Use: 
Priiiiary usage of tlus CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
origirial iimtris solution. If' dilution is required the diluent must be compatible with all certified analytes and contain 
stiibilixfi appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
iipp~~.opri:~tc compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipccllcd ditcctly from the bottlc. All surfaces that come in contact with the solution must be thoroughly cleaned and 
Ic;icllcCf prior to usc. Dilutions should be performed only with Class A volumetric glassware. 
Itlct lr od Q f Preparation : 
' l ~ i i i  l;itwr:bkyv 1)roccditrcs itnd {ccliiiiqucs Iiwe bccn i~scd Ilwoiiglwul lhc prepmition. All Ii1alcri&. cquipriwnt. 

:trudi  I N  :11 i t i ~ ~ t i i i i i ~ i i c l ; i ~ ~ ( ~ i i  ; t i i d  ~x:i?;)oiii~t ii;i\.c hccii qliiilifid prior IC) IISC. 'T'iic Iiiglicsl purity xids ;ipplic;iblc. t 8 iixgohiii. 
clt irt l~ic: t l c ~ ~ i ~ ~ ~ c c !  \\ iilci'. ;icid-lc;l~lictI Iriplc-iilwd bolllcs.  id CliISS A gIiiSsW.\.iK IUIVC bccli u S C ~  in dl prcpanrlioiis. 
1 loltlogerlcity: 
'Ilx I loiiiogcitci[! of  itac CRM Iizts bccri confinned by pmccdurcs consislciit with IS0 guidc 17025. ISO/REMCO N280 
;iiid AS'T'M DG.162-98 Appendix X2. Random replicate samples of llie final. wckitged nutcrial I w e  been analyzed Tor tlie 
ccrtiricd valucs by procedures consistent with the intended use of the CRM. 
TI= inatlmnatical expression k=?m is employed to detennine the saiiipling size 
s = rclative standard deviation in % for one component of the samplc. (ie. Thc sub-sampling uncertainty) 
in = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The cenified value 'x' listed on the reverse of this document is at the 95% level of codsdence and can be e.xpressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and b- '/Cui2 
Certification Traveler Report: 
All certified values tepoxted were derived from Tmveler Report (Spex CertiPrep's traceability documentation) identified by 
tbe lot number of this CRM. For further information contact CRM sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claixns against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. h no event shall SPEX CertiPrep, Inc. be liabie €or any loss of profits or any incidental, special, or 
consequential damages. 

= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confideiw level) in a single 
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Catalog Number: PLLI2-2s2y Lot No. 11-24LI 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

i i i i *.. .. 
! ;;:.: : ; i  

8.: :4- i ?> 
C! + 0 :--5 

This A S S U W C E  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DO, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods z=  T ' r  ...._ f-5 
relevant to the certified properties listed below. i Qg?J& $& b'+ .- Certified Value: 1000.5 m a  . .  . e&++ 
Uncertainty Associated with Measurement: +/-3 mg/L $ 1  1 2 s  r: 

5; 1 . i  r1-j i ; t i  i ! 

w 

Certified Value is Traceable to: NET SRM #3129a 
The CRh4 is prepared gravixnetrically using high purity Lot## 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lithium Carbonate 
i i ! 1 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mg/L 
Method: Evaporate to dryness, Fume with Sulfuric Acid Ignite and weigh as Li2SO4. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertifled Properties: 

f)enS@: 1.015 @ 22.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

As 
AI 
Ag 
Be 
Ba 
Bi 
B 
co 
Ca 
Cr 
cd 

<0.002 
0.007 

co.00 1 
a00 1 
<a00 I 
<0.001 
<0.001 
<0.001 

0.008 
€0.004 
4.001 

cu 
Fe 
Ga 
In 
K 
MI3 
Mn 
Mo 
Ni 
Na ' 

<0.001 
0.01 3 

co.00 1 
4.00 1 

0.027 
0.002 

<0.001 
CO.001 

0.001 
0.0 1 

Pb 
Re 
Rb 
Sr 
Sb 
Si 
Ti 
TI 
v 
Zn 
Zr 

co.00 1 
<0.001 
<0.001 
<0.001 
4.001 
0.014 

co.00 1 
eo.00 1 
<0.001 

3 .O 
0.002 . 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-US% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration tosses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

'Iu 
Date of Certification: certifying OEcer: N- 

Q 2004 SPEX CertiPrep, Inc. 



This Ccrtificd Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowmg 
guides: 
Guide TO The Expression Of Unccrtahty h hfeasutemcnt 1995 
EURAC€EM/CIT'AC Guide: Qumtifj4ng UnCtrtainty in h a l f i d  Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference mwrials. 
IS0 Guide 17025: Cktification of refcrencc materials, generd and statistical principles 
IS0 Guide 3 1 : Cantants of certificates of reference materials 
MST Technical Note I297 
n+AC-G12-2000; Guidelines for the requirementr for the competence of rcfmnce materials producers 
Iso/REMCO N280 
Material Source: 
AU analytes and matrix materials are obtained and verified by SPEX CertiPrep from pn-qualified vendors as per IS0 9000 
guidelines. Vendor jdcntifjcatioas 8n proprietary, ~ O W C Y W  sources of all mattrials used iu the preparation and testing of 
S E X  Certiprep CRMs an tracked and documented. For further information contad CRM Sales. 
Xnstractions for Use: 
Primary wag: of this CRM is m nea? form or diluted sniaIly with matrix of a purity at or greater than the purity of the 
original matnx solution, If dilution is required the diluent must be compatiile with all certified analytes and cantah 
stabilizars appropriate for the j d o d  of mtcadod use. The CRM can also be used as E spike or with a spike, agdin With 
sppropriate compatiiility considdons. All solutions should be thoroughly mixed, by shaking, prior to use and DCVW 
pipem directly from tbe bottle. All mrfacfs that come in C O R ~ C ~  with &e solutipn must be thoroughly clea~ed and 
hchcd prim to use. Dih~tians should bc pafonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proctdures and techniques have been used throughout the preparation. All materials, equipment, 
d f l c a l  instrumentation end pasomicl have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all p n p d o n t .  
Horn ogeneity: 
?he Homogeneity of the CRM has been conhrmtd by procedures COnSbttM with BO guide 17025, I S O m C O  N280 
and ASTM D6362-98 Appmdix x2. Rmdom, replicate samples of the final, packaged material have been analyzed for the 
Certified values by procedures consistent with tbe intend& usc of the CRM. 
The macthematical expression kp&n is employed to determme the sampling size 
S = relative standard deviation in % for one componant of the sample. CJe. The sub-sampling uncertainty) 
m = the sub-sampling mass 

determination 
Statistical estimator and Confidence Emits: 
The certified value 'x' listed OD the rtyerse of this document is a! the  95% lwtl of confidence and can be expressed 8s 
X = x+U where 
U=ku, where b2 is the coverage Mor st the 95% con6dmce level 
& is obtained by combining the individual elemoat standard ~ ~ ~ C c r t a i n t y  components % and u, h: 
Certification Traveler Report: 
A13 ctmed values T C ~ J ~ C ~  were derived from Traveler &port (Spex CeTtiprcp's traceability documentation) identified by 
the lot number of this (%hi. For firrth~ infarmation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materials me not for any cometic, drug or household application and are to be used only by 
q d i f i t d  indhidua3s who are mined m appropriate pr~ccdures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based QD breach of wmnty, alleged negIigence, or otherwise, with.rcspect to this RM shall be greater 
than the purchase pdce. tu DO event shau certiprep, bc. be liable for any loss o f  profits or my incidental, s p a  or 
mnsequential damages. 

= mass of sub-saq~pple necessary to ensure a rehtk sub-sampling error of 1 % (68% confidence Icvel) in a sin& 

- 
= ' h e  value (Labeled Value), u1 Expandad uncertainty 

I IS09001 1 

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-7 144 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com ww.spexcsp.com 
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Catalog Number: PLM09-2X/2Y/2T Lot No. 1 1 - 5 m m  
Description : 1000 mgL Molybdenum 
Matrix: H20 

8 - .  

This ASSURANCE @ certified reference material, CRM, is  intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnunentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 m& 
Uncertainty Associated with Measurement: +/-3.0 mg/L < -  

Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity 0301 1 C . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 
Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9Hm0)2. 

Instrumental Analysis by ICP spectrometer: 1001 m a  
Uncertified Properties: 

Density: 09989 (923.7 Degrees Celsius 

I.' ; "ET SRM #3134 
(lW4)6(Mo)7(0)24-4H2OLot# 

Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

As 0.03 cu 0.003 Pb <0.001 
a002 Fe 0.1 10 Rb <0.001 

AI c0.002 Ga <o.oo 1 Re 0.030 
Ag 

Ba <0.001 In do. 00 I Sr eo. 00 1 
Be <0.002 IC O*MO Sb 4.001 
B ~0.007 Li <0.003 Si 4.200 

Cd co. 100 Mg co.001 TI <0.001 
ca 0.010 Ni co.00 1 V 0.004 
cr 4 m o 3  Na c0.002 Zr 4.001 

Bi eo.00 1 Mn 0.002 Ti 0.003 

co <0.001 zn 0.006 

. .  
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This Certified Reference Material has been prepared and certified under an IS0  900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
JSOREMCO N280 
Material Source: 
A11 analytes and matrix materials a~ obtained and verified by SPEX CertiPrep h m  pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however s o m s  of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean Jabomory procedures and techniques have been used throughout the preparation Ail materials, equipment, 
analytical instrumentation and personnel have been quaWied prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-ieached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2.  Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expxession k=s2m is employed to determine lhe sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling Uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a Single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ fisted on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, wheE k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and &= h u t  
Certification Traveler Report: 
All certit?ed values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identifled by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualifkd individuals who are trained in appropriate procedures. No claim against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 



Catalog Number: ~ ~ P 9 - 2 m Y / 2 T  Lot No. ~0-125P 
Description: 1000 mg5, Phosphorus 
Matrix: €00 
This ASSURANCE @ certified reference material, CRM, is intended primtuily for use as a 
calibration standard or quality control standard for inorganic spectromic instrumentation such as 
JCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated witb Memurement: 
Certified Value is Traceable to: 
Tfie CRM is prepared gravimetrically using high purity (NH4)2opoQ Lot# 07901A.The 
certified value listed is the average of values obtained by classical wet assay and ICP specmmeW analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mg/L 

+/- 3.0 m@ 
NIST SRM 3 139a 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1 .OW @ 22.5 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m%l, Element mg/L 

Al 
As 
Ag 

Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

. B  

0.001 
4.001 
4.001 
a . 0  1 
0.001 
a.00 1 
41.001 
0.002 

4.001 
a 0 0  1 
Q.001 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mo 
Mo 
Na 
Ni 

a.001 
0.002 

a 0 0 1  
41.001 
0.027 

4l.001 
41.001 
4.001 
a.001 

0.008 
4.001 

w 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
TI 
V 
zt 
zn 

4.00 1 
a.001 
4.001 

0.085 
4.001 

0.01 
0.002 

4.001 
4.001 
4.001 

0.02 

Balances are cdi- regularly witb weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guatanteed stable to +/-0.5% of the certified concentration inclusive of uncertainfy 
of measurements and other effects, such as t m n s p ~ o n  losses, for a perhd of one year from the 
date of certification. This guarantee is valid only wben the material is k q  tightly capped and 
transported and stored under laboratory 

Date of Certification: certifying officer: *Nw 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To ' h e  Expression Of Uncertaiaty In Measurement I995 
EURACHEM/CITAC Guide: Quantifj4ng Uncertainty in Analp'cal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: CertZcation of reference materials, g e n d  and statistical principles 
I S 0  Guide 3 1: Contents of certificates of refetence materials 
MST Technical Note 1297 
MC-G12-2000: Guidelines for the  requirements for the competence of reference matdab producers 
Iso/REMco Nzso 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are pmprietmy, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For faTthcr mformation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or dihrted serialfy with matrix of a purity at or greater than the purity ofthe 
original matrix solution. If dilation is required the diluent must be compatible with all certified analytm and contain 
stabiiizers appropriate for the period of intended use. The CRM can also be us4  as a spike or wid3 a spike, again with 
appropriate compatr'bility considerations. All solutions &odd be thoroughly mixed, by shaking, prior to tist and never 
pipetted directly from the bottle. All surfaces tbat come m contact with tbe solution must be tboroughly cleaned and 
leached prior to me. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Cjem laboratmy procedures and techniques have been used throughout the prcpmtion. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The  highest purity acids applicable, 18 megohm, 
double deionized Water, acibleachcd tiple-rinscd bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, TSO/REMCO N280 
and ASTM D6362-98 Appmdix X2. Random, replicate samples of the final, packaged material have been analyztd fw the 
certi.tjed values by proccdms consistent wi& the mtended use o f  the CRM, 
The mathematical cxprcssion lcps2rn is employed to detmnme the sampling size 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified v h e  'x' listed on the revent of this document is at the 95% level of cdidence and can be expressed as 
X - x+/-U where X =True value (Labeled Vahxe), W- Expanded uncertainty 
U=ku, where kp2 is the coverage fktor at the 95% confidence level 
u, is obtained by combining the individual elment standard uncCrtainty components ui a d  u, dCu: 
Certification Traveler Report: 
AH certified values reported wen derived &om Traveler Report (Spex CertPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials me not for any cosmetk, drug or household application and are to be used only by 
qualified m d i v i W  who arc trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 &a& of wananty, alleged negligence, or otherwise, with respect to this RM ~hdl be greater 
than the purchase price. In BO went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, speckl, or 
cupsequeatial damages. 

. 

* 

I IS09001 I 
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Catalog Number: PLSf9-2X/2YEI' Lot NO. ll-13SI 
Description: 1000 mg/L Silicon 
Matrix: H20 / 0.4% F- 

This ASStrJRANCE @ certified reference material, CRh4, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 998.5 m@ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity (NH4)2SiF6 Lot# 0202 1 D . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 mg/L 

Method: Precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1 . O ~ O  26.5 Degrees Celsius 

+/- 3 m& 
MST SRM #3 150 

(C~H~ON)~(H~)[S~(MO~~O~O)] 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
AI 0.002 
As <om 1 
Ag co.00 1 
B <0.003 
Ba co.001 
Be <0.001 
Bi co.00 1 
Ca 0.018 
Cr c0.002 
Cd <0.001 
c o  -=O.oo 1 

Element mg/L 
cu <0.001 
Fe 0.020 
Ga a 0 0  1 
In 4 0 0 1  
K <0.010 
Li <0.001 
Mg a.001 
Mn 4.00 1 
Mo 4.00 1 
Na 0.02 
Ni 0.001 

Element 
Pb 
Rb 
Re 
Sr 
Sb 
Ti 
TI 
V 
Zr 
Zn 

mglL 
<0,001 
<o.oo 1 
-=0.001 
<0.001 
0.03 

(0.00 1 
<o.oo 1 
4.00 I 
0.05 
0.06 

- 0 2004 SPEyCeniPrep,Inc. 
- 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To ‘Ihe Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanti@g Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quaiity system guidelines for the production of reference materials. 
IS0  Guide 17025; certification of reference materials, general and statistical principk 
IS0  Guide 3 I: Cantents of certificates of r c f m c e  materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidetines for the requirements for the competence of reference materials producers 
fSO/REMCO N280 
Material Source: 
All anaiytes and matrix materials are obtained and verificd by SPEX CtrtiPrep €tom pre-qualified vendors 8s per IS0 9OOO 
guidelines, Vendor identifications are proprietary, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs arc tracked and documented For fnrther information contact CRM Sales. 
Instructions for Use: 
Primary wag: of this CRM is m neat form or diluted scridy with matrix of a purity at or greater than the pluity of the 
original rnatruc solution. If dilution is required the diluent mnst be compatible with all certified d y t e s  and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as 8 spike or with a spike, again with 
appropriate compatibility considerations. AIl solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed oniy with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation, All materials, equipment, 
mdflcal instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, t 8 megohm, 
double deionized water, acid-leached triple-rinsed botttes, and Class A glassware have been used in all preparations. 
Eomogeneity : 
The Homogeneity of the CRM has been cunfvmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k;-s2m is employed to determine the sampling size 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to cnsure a relative sub-sampling error of 1 % (68% confidence level) in a single 
det e m  ination 
Statistical estimator and Confidence limits: 
The cwtified vaht ‘x’ listed on &e reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True W e  (Labled Value), U- Expanded uncertainty 
U-ku, where 9r2 is the covmge factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty componenls ut and ur dZuf 
Certification Traveler Report: 
AU certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For m e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used oaly by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be great= 
than the purchase price. h no event shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, s p a ,  or 
consequential damages. 

” 

I IS09001 I 

253 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: fLTI9-2wXC!T Lot NO. 10-38TI 
Descri p ti0 n : 1000 mg/L Titanium 
Matrix: €BO/ 0.24% F- 
This ASSURANCE @ certified reference matexid, CRM, is intended primarily for use as a 
calibration standard or quali control standard for inorganic spectroscopic instnunentation such as 
ICPUES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
xelevent to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 3.0mglL 
Certified Value is Traceable to: 
The CRM is prepared pvbetrically using high purity (NH4)2TiF6 Lot# 02021E.The 
certified value listed is the average of vahes obtained by classical wet assay and ICP spectrometer andysk 
Refer to side 2 for details of measurement uncertainties. 

MST SRM #3 1628 

Classical Wet Assay: 1003 mg& 
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mgL 
Unceftified Properties: 

Density: 1.001 @ 22.5 Degrees Celsius 
Trace Metallic Impurities in the Actual Solntion vis ICP / lCPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AI 
As 
4 
B 
Ba 
Be 
Bi 
ca 
cr 
cd 
co 

0.006 
43.001 
Gl.001 

0.003 
<0.001 
a.001 
a.001 

0.013 
a.003 
a.001 

0.002 

cu 
Fe 
Ga 
In 
K 
Li 
M? 
h4n 
Mo 
Na 
Ni 

4.10 
<o.o 1 

4.001 
4l.001 
43-01 

<0.001 
<0.001 
<0.001 
4lOO1 

0.02 
a.001 

Pb 
R.b 
Re 
Si 

Sb 
n 
V 
zx 
zn 

SJ’ 

<0.001 
<0.001 
4.001 

0.52 
0.001 
a.001 
4.001 
4.00 1 

0.01 
0.03 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% oftbe certified concentzatim inclusive of uncertainty 
of m m m e n t s  a d  othm effects, sucb as transpiration losses, for a pwiod of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Refwtnce Material has bccn prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWEMICITAC Guide: Quantifjhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materiais. 
IS0 Guide 17025: Certification of reference materiaIs, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NTST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All analytes and matrix matmiids arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertjPrep C W  am tracked and documented. For further information contact CRM Sales. 
htrvctions for Use: 
Primary usage of this CRM is in neat fonn or diluted seriaxly with matrix of a purity at or greater than tbc purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified andytes and contain 
stabilizers approprhtc for the period of intended use. The CIiM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. A11 surfaces that come in contact with the solution must be thoroughly cleaned and 
Icached prior to use. Dihrtions should bc performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
m d f i ~ d  hstrumcntation and personnel have been qualified prior to use. The highest pwiv acids appticable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N28O 
and ASTM D6362-98 Appendix X2. Random, repEiCatc samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent witb the intended use of the CRM. 
The mathmatical expression k,=s2m is employed to determine the  sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k3 = mass of sub-sample necessary to mre a relative sub-sampling error of 1 % (68% confidence IcveI) in a sinsle 
determination 
Statistical estimator and Confidence limits: 
T h e  ctrtifred value ‘x’ listed on the reverse of this document is at the 95% Ievcl of confidence and can be expressed as 
X x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W = h ,  where k2 is &e coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components uk and u, ku: 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep’s tractability documentation) identified by 
the lot number ofthis CRM. For frrrthcr information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materials are not for any cosmetic, dnxg or household application and are to be used oaly by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of w m ~ ,  dleged negligence, or ofherwise, with respect to this RM shall be greater 
than the purchase price. Ia no went shall SPEX CertiPrep, Inc. be liabfe for any loss of pmfits or any incidental, special, or 
consequential damages. 

I IS09001 
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Catalog Number: fI.SR2-2mW2T Lot No, 10-11 ISR 
Description: 
Matrix : 2% HN03 

1000 mg/L Strontium in 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality wnt~ol standard for iaOrganic spectroscopic instrumentation such as 
JCFQES, DCP, AA, ICPMS, and XRF. It can be employed ia USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 998 mg/ L 
Uncertainty Associated wltb Measurement: 
Certified Value is Traceable to: 
The CRM is prepared psaVimetrically using nigh purity Strontium carbonate Lot# 09031B. The 
certified value b d  is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties, 
Classical Wet Assay: 997 mg/L 
Method: EDTA titration using Methyl Thymol Blue 8s indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/-3 .Omg/r, 
MST SRM #3153a 

NlST S R M  #928 

999 mgL 

Density: 1.009 @ 24.1 ~ t g r c e s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS AnaJysb: 

Element mg/L Element mg/L Element mg/L 
Al 0.001 CU 4.001 Pb 0.00 i 
As 4l.001 Ft 0.001 Rb <a00 1 
Ag 4.001 Ga 4.001 Re 4.001 
B 4.004 In 4.001 Si  0.002 

0.02 K 0.015 Sb 41.001 Ba 
Be 4.001 Li <0.001 n q.001 
Bi 4).001 Ms <0.001 TI 4.001 
Cs 0.008 Mn -=0.001 V 4.001 
cr <0.004 MO 4.001 zr 0.004 
cd <0.001 Na 0.005 zn 0.04 
co a 0 0 1  Ni a.001 

- -  

Balances are calibrated regularly wit& weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration hclusive of uncertainty 
ofmeasurements and other e f f i  such as transpiration losses, for a period of one year from the 
date of certifhtioa Tbis guarantee is valid only when the material is kept tightly capped and 
transported and stored undm laboratory  condition^. 

certifying officer: Iv- '04 Date of Certification: 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the fouowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: QuantifLiag Uncertaiaty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines €or the production of mfennte materials. 
IS0 Guide 17025: Certification of refuence materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materids arc obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented, For further information contact CRM Sales. 
Instructions for Use: 
Primary wage of this CRM is in neat form or diluted scridIy witb matrix of a purity at or greater than &e purity of the 
original matrix solution. If dilution is required the dilumt must bc compatible with all certified andytes md contain 
s t a b i l b  appropriate for the period of intended use. The CRM can also be used as a spike OT with a spike, agah with 
appropriate compatibility considerations. All solutions should be thorougbly mixed, by shaking, prior to use and never 
pipetted dt.ect1.y from the bode. All surfaces that come m contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A vohmetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
a y b i c d  instrumentation and personnel have been qualified prior to use, The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in al1 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended u5e of the CRM. 
The mathematical expression kpb is employed to determine the sampiing size 
S = relative standard deviation m % for one component of the sample. (ic. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
ks = mass of sub-sample necessary to ensure a refative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence Emits: 
The certifkd vahte 'x' listed 09 the reverie ofthis document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where b 2  is the coverage factor at the 95% confidence level 
U, 
Certification Traveler Report: 
All certified values reported were derived h r n  Traveler Report (Spex CertiPrep's traceability documentation) identified by 
tbt lot number of this CRM. For fixther infomation contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materiais are not for any cometic, drug or househotd application and are to be used only by 
qualified individuals who are trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, aIteged negligence, or otherwise, with .resptct to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 

obtained by combining the individual element standard uncertainty components qaod u F h :  

I IS0  9001 1 
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Catalog Number: Lot No. ll-45SN 
Description: 1000 mg/L Tin 
Matrix: 20% W C L  

"his A S S U W C E  @ certified reference mattrial, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic inStnnae ntation such BS 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in WSEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 997.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using bigh purity Tin Metal Lot# 10951C.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mgL 
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as SnO2. 

Xnstrumentaf Anatysis by ICP spectrometer: 996 
Uncertified Properties: 

Density: 1.04 1 @ 22.7 Degrees Celsius 

+/- 3 .O m a  
NIST SRM #3 161 

m@ 

Trace Metallic impurities Ln the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m@% Element 

As <o. 10 cu -=o,ah Pb 0.001 
A8 0.004 Fe 0.10 Re co.001 
A1 0.007 Ga <0.001 Rb <0.001 
B 4.001 Ill  a 0 1  Sb 0.002 
Ba <O.OOf K <0.20 Si 0.09 
Be <O.OOf Li <0.001 St <0.001 
Bi -3.MMl1 Ma <0.001 Ti <0.001 
C O  0.007 Mn 4.001 T1 .=0.001 
cd co.01 Mg a.001 V -4.20 
Ca 0.07 Na 0.045 Zn 0.70 
Cr 0.007 Ni 0.045 Zr <0.001 

Balances are calibrated regularly witb weight sets traceable tu MST #32856, #32857 and others. 

i i i i  

I-< 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measufcmts and other effects, such as transpiration Xosses, for a period of one year fiom the 

- 0 2004 SP€yCertiPrep, lnc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foilowing 
guides: w 

Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantlfjling Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certifkation of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the Itquirements for the competence of reference materials producers 
ISOLREMCO N280 
Material Source: 
All anafytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is requircd the diluent must be compatible with ail certified mlytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shakingz prior to use and never 
pipetted direcay from the bottle. All surfaces tlxit con= in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and teclvliques lave been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel haw been qualified prior to use. The highest purity acids applicable, 18 megohm. 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent witli IS0  guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate sainpies of the find, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
"he mathematical eqmssion k,=szm is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k= mass of sub-sample necessary to ensux a relative sub-sampling emf of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Ehianded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confiderice level 
u, is obtained by combining the individual element standard uncertainty components ub and &= dZu: 
Certification Traveler Report: 
All certified values reported were derived from Txaveter Report (Spex Certierep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiFrep reference inaterials am not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othemise, with respect to this RM shall be greater 
than the purchase price, In no event shall SPEX CertiPrep, IC. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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US 
' ' b r n d  02rtifirate of Beferente fldtrial  I D x m o  

Catalog Number: PLBI4-2MY 'Lot No, 10-173BI bFrrX-r ,  

Matrix: 10% HN03 t I I 1 v )  

calibration standard or quality control standard for inorganic spectroscopic instrumen tat ion such as 

I @ mi relevant to the certified properties listed below. 

I m T t74 2 
1 z w m -  
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Description : 1000 mg/L Bismuth 

This ASSURANCE @ certified reference material, CRM, is intended primarily for : 1. e* as a 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 5?bgGg 
m w p x  

Certified Value: 1002.5 m~ Eppgg 
psi 8 Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Bismuth Metal 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/lL 
Met bod: EDTA titration using xylenol orange as indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumentai Analysis by ICP spectrometer: 1002 mg/L 
Uncertified Properties: 

Density: 1 .O52 @ 24.0 Degrees Celsius 

+/- 3.0 m g L  
NIST SRM #3 106 

Lot# 04941B.The 1 I I 1 ' 

I l l  

SRM #928 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element m g L  
AI 0.02 
As q.001 
Ag 0.002 
B <0.002 
Ba 0.002 
Be (0.002 
Cd 4l.001 
co a00 I 
Ca 0.125 
Cr <o.oo 1 

Element mg/L 
cu <0.001 
Fe 0.00 1 
Ga 41.00 1 
In 4.00 1 
K 0.010 
Li a 0 0  1 
Mn a.001 
Mo 41-00 1 
Mg 4.001 
Ne 0.006 
Ni 0.002 

Element mg/L 
Pb 0.006 
Re <O.M I 
Rb (0.00 I 
Sr co.00 i 
Sb -=3l.oo 1 
Si 0.005 
Ti <0.002 
T1 4.001 
V <o.oo I 
zr co.00 1 
Zn 0.08 

Balances are calibrated regularly with weight sets traceable to NlST ti32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive'of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped 2nd 
transported and stored under laboratory conditions. 

%h 
Certifying Officer: 

w 
Date of Certification: 



Thk Certified Reference Material has been prepared and certified under an 1SO 900 1 system consistent with the following 
guides: 
Guide To ' h e  Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantiwg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference material$, g e n d  and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refcrtnce materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the compttencc of reference materials producers 
ISU/REMCO N280 
Material Source: 
All an- and matrix mBterials are obtained and verified by SPEX CertiPrep ;from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications B T ~  proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs BTB tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fonn M diluted s d y  with ma* of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified Bnatytes and contain 
stabilken appropriate for the period of intended use. The CRM can also bo used as a spike or with a spike, again with 
appropriate compatibility mideratiom. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surbces that come in contact witb the solution must be tborougbly cleaned and 
leached prior to use. Dilutions should be perfumed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have bten used throughout the preparation. All materials, qquipment, 
ana&kal htrurnentation and personae1 have been qualified prior to use. The highest purity acids applrcable, 18 megohm, 
doubJe deionized water, acid-leached triplc-rirtlJed bottles, and Class A glassware have been used in a11 preparations, 
Homogeneity: 
Tfte Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Appendix X2. Randam, replicate samples of the final, packaged material have been analyzed fm the 
certified values by procedures cunsistent with the intended use of the CRM. 
T h e  matbematical expression kpsk is employed to detmbc the stunpiing size 
s - relative standard deviation in % for one cornpoamt of the sample. (je. The sub-sampling uncertainty) 
m = the sub-sampling mass 

determination 
Statistical estimator and Coddence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =True W e  (Labeled Value]* U= Expandd u n c d n t y  
W=k& where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncCrtainty components q and u, &q2 
Certification Traveler Report: 
All certified values repotted were derived eom Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this CRM, For mer information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials art not for any cosmctic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrtp, lac. of any kind 
whatsoever, whether based on breach of wammty, alleged negligence, or otherwise, with respect to this RM shall be greattr 
than the purchase price. In no event &all SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, specid, or 
consequential damages. 

ASTM Guide D6362-98 

- mass of subsample necessary to ensure a relative sub-sampling m o t  of I % (68% confidence level) m a single 

- 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRM5ales@spexcsp.com www,spexcsp.com 

mailto:CRM5ales@spexcsp.com
http://www,spexcsp.com
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Catalog Number: PLLA2-2XW Lot NO, 11-12LA 

Description: 
Matrix: 2% HN03 

This ASEWRQICE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: 

1000 mg/L Lanthanum i 1 i . . z  

+/-3 .Orng/L 
Certified Value is Traceable to: NIST SRM #3127a I f i i  i 

The CRM is prepared gravhetrically using high purity La(N03)3-6H20 Lot# 039516 - The 
certified value listed i s  the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mgL 

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NET SRM #928. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

mg/L 

Density: 1.010 @ 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / LCPMS Analysis: 

Element m& 
Ce 0.02 
Ca 0.029 
PY a.001 
Er 4 - 0 0  1 
Eu <O.ool 
Fc 0.005 
Gd <0.001 
Ga <0.001 
Hf a 0 0 1  
Ho. 4.001 
In <0.001 

Element mg/L 
Lu <0.001 
Mn a 0 0  1 
Mo <0.001 
Nd <0.001 
Ni <0.001 
Na 0.0 1 
Pr 4 .00  I 
Rb a.001 
sc 0.002 
Sm <0.001 

Element mg/L 
Th 4.001 
Tm 4.001 
Ti <0.001 
Tb <0.001 
Ta co.00 1 
T) +mo 1 
V co.00 1 
w KO.00 1 
Y <0.001 
M 4.00 1 
zr <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: a w  Certifying Officer: M M- 

Q 2004 SPEX CeCiPrep, Inc. 
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This C d f i t d  Reference Material has been prepared and certified under m IS0 900 I system consistent with the foIfowhg 

Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantifLing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for &he production of reference materials. 
JSO Guide 17025: Certification of reference materials, gcaeral and statistid principles 
IS0  Guide 3 1: Contents of certifiates of n f m c e  materials 
NISf Technical Note 1297 
TLAC-G 12-22000: Guidelines for &e requirements for the competence of reference materials producen 
ISOIREMCO N280 
Material Soarce: 
AU analytcs and matrix materials are obtained and verified by SPEX Certiprep from pre-qualified vendors 8s per IS0 9000 
guidelines. Vendor identifications arc proprietary, however swrcts of all materials used in the preparation and testing of 
SPEX CMPrep CRMs an tracked and documented. For firth= %formation contad C W  Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or dihrted serially with matzh of a purity at or greater than the purity of the 
original matrix sobtion. Zfdilution is required the diluent must be compat3~lt with all certified andytcs and contain 
stabilizers appropriate for the period of intended use. "he CRM can dso be used 85 a spike or w'& a spike, again with 
approPriatt compatibility considerations. AU solutions should be thoroughly mked, by shaking, prior to use and never 
pipetted directly from the bottle. AU surfaw that came in con- witb the solution must be thcrroup)Lxv cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glasswan. 
Method of Preparation: 
Clean labomory procedures and techniques have betn used throughout the preparation. All materials, quipmen$ 
aaafytical instrumentation and personnel haye been qualified prior to use. The highest purity acids appficable; 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Horn ogeneity: 
The Homogeneity of tbe CRM bas been confinned by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appeadix X2. Random, replicate samples of the final, packaged material have been analyzed for tbc 
certified values by procedutw ccmsistent with the intended use of the CRM. 
The mathematical expression k&n is nnployed to determine the satnplhg size 
S = relative standard deviatioa in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn - the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling cmr of 1 % (68% confidence level) h a sh@e 
detcrminatiun 
Statistical estimator and Confidence limits: 
The catifid value 'x' listed on &e reverse ofthis document is at the 95% level of cun.kkx~co and can be expressed as 
x - x+bU where X =True value (Labeled Value), U- Expandd ~ n c d n t y  
U = h  where k=Z is the coverage factor at the 95% confidence level 
U, iS obtained by combining &e individual element standard uncntainty components ui and u, ~ Z U ?  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrCp's traceabifity documentation) identified by 
the lot number of this CRM. For further infonnatioo contact CRM Safes. 
Legd Notice: 
SPEX Cerriptep reference materials m not for any cosmetic, drug or bousehold application and are to be used oaly by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of MY kind 
whatsoever, whether based QI] breach of warraaty, alleged negligence, or otherwise, with .respect to this RM shall be grrater 
than the purchase price. In no event shall SPEX WPrep, Inc. be Gable for any loss o f  profits or my i n c i b d ,  s p s u  or 
consequential damages. 

guides: 

- 

I 203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 * CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLY2-2XLW2T 
Description: 1,000 mg/L Yttrium 
Matrix: 2% HNo3 

This ASSIJRANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

Lot NO. 10-121Y 

+/-3.0 mgL 
NIST SRM 3 167a 

The CRM is prepared gravimetrically using high punty Yttrium Oxide 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb@03)2 

N S T  SRM #928. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

Lot# 01031B.The ' ' ' ' 
Refer to side 2 for details of measurement uncertainties. 

1000 rng& 

Density: 1,011 @ 21.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / XCPMS Analysis: 

Element mg/L Element mg/L Element mg/L 
Ct . <0.001 La G.001 7% -=o.oo 1 
Ca 0.007 Lu 4.001 Tm <o.oo 1 

4l.001 Mn co.00 1 T1 co.00 1 
Er <o.w I MO <0.001 Th e0.00 1 
DY 

Eu ~0 .001  Nd co. 00 1 Ta <0.001 
Fc 0.015 Ni 4.001 Ti co.00 1 
Gd a 0 0  1 Na 0.006 V 4l.001 
Ga 4.001 Pr <om 1 W KO.001 
Hf <0.001 Rb co.00 1 Yb <O.OOl 
HO <0.001 sc €0.00 1 zr - <0.001 
In 4.001 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This g u m t e e  is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. + 

,- 
.--. * * 

.!I. . 
'81, * 

Dde of Certification: I .  9'. ertifying Officer: El- u d  \01 . 
'\ 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMKITAC Guide: Quantijling Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cerlification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-(312-2000: Guidelines for the requirements for the competence of stfereqce materials producers 
ISOREMCO N280 
Material Source: 
Ali analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 YO00 
guidelines. Vendor identifications are proprietary, however souxes of all materials used in the preparation and testing of 
SPEX CertiPrep C W  are tracked and documnkd. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or w t e r  than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by sbalung, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions slzould be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed botties, and Class A glass\l.are have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confimed by procedures consistent with IS0 guide 17025, ISOLREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material l w e  been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression &=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensurc a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% lwel of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U== Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 35% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and 
Certification Traveler Report: 
All certified values reported were derived from Txaveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. in no event shall SPEX CcrtiPrep. Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, N) 08840 USA 
- - . . . . . . . _ _ . _  - - -  - ... -- . . - n n  m a n  C ~ C I I  P r m -  n r  A..) - 6 -  I e 
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r03;%3;1 w Catalog Number: PLPD3-2mY Lot No. 9-99PD X l m m m  
% m n o  

Matrix: 10% HC1 c F r 4 :  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 41”zg; 

TM 

&i?rtifll&? of al?ftren&? flcTffriir1 

vxms, m.o 
- o r n ; o m o  @Urn€ 

Description: 1000 mg/L Palladium 

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
JCPOES, DCP, AA, ICPMS, and XRF.  It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 999 m~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

certified value fisted is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

+/-3 .O mg/L 
N S T  SRM #3138 

The CRM is prepared gravimetrically using high purity Palladium Metal Lot# 06021C.The 

Classical Wet Assay: 999 mgL . ‘ I 1  I 

- 1 1  

Met bod: Precipitation using Dimethyl Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1000 mg/L 

Density: 1 .O 17 @ 24.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/t  Element mg/L 

AI 
Au 
Ag 
B 
Be 
Bi 
Ca 
Cd 
co 
Cr 
cu 

0.002 
0.002 

4.001 
<0.001 
<0.001 
<0.001 
0.006 

<0.001 
<0.001 
c0.002 
0.002 

Fe 
Ga 
Ir 
In 

Mn 
Na 
Ni 
Pb 
Pt 

Mi3 

0.033 
<0.001 
.10.001 
a 0 0  I 
0.00 1 
a 0 0  1 
0.005 
0.001 
0.002 
0.008 

Re 
Rh 
Rb 
R U  
Sn 
Te 
Ti 
W 
Zr 
Zn 

co.00 1 
<0.001 
<0.001 
co.001 
<o.oo 1 
co.00 I 
C0,OOl 
a 0 0 1  
<0.001 
0.06 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from tbe 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: k . o c A I d  ’05 
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“‘his Cwtifitd Reference Material has been prepared and certified under an IS0 9001 system consistent w*th the following 
guides: 
Guide To The Expression Of Uncertainty In M w e m e n t  1995 
EURACHEM/CITAC Guide: Quantiwg UnctrCainty in Analytical Measurement - Second Edition 
ASTM Guide D63 62-98 
IS0 Guide 34: Quality system guidelines for the produdon o f  reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference matcriajs producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials art obtained aad verified by SPEX CertiPrep from prequalificd vendors as per IS0 9000 
guideIints. Vendor identifications an proprietary, however sources of all materids used 
SPEX CertiPrep CRMs art tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaIly with matrix of a purity at or greater than the pdty  of the 
original matrix solution, Ifdktion is required the diluent must be compatible with all certified analytts and contain 
stabilizers appropriate for the period of intended +e. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility ~nsideI”ation5. AU solutions &odd be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom tbe bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of  Preparation: 
clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
andfical htruratntation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplc-rbed bottles, and Class A glasswan have been used in all preparations. 
Homogeneity: 
The Homogeneity oftbe CRM has been cuafkmcd by procedures consistent with IS0 guide 17025, ISO/REMCON280 
md ASTM D6362-98 Appeadix X2. Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=& is employed to determine the sampling size 
$ = relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k= mass of sub-sample necessary to  m r e  a relative sub-sampling error of 1% (68% confidence level) m a single 
determination 
Statistical estimator and Confidence b i t s :  
The certified value ‘x’ listed on the reverse of this document is at thc 95% level of confidence and can be expressed BS 
X = x+/-U whwe X =True value (Labeled Value), U= Expanded uncertainty 
WkU, where kp2 is the coverage fiictor at the 95% confidence level 
u, iS obtained by combining the individual element standard uncertainty components UI, and u, ~ Z U ?  
Certification Traveier Report: 
All certified values reported were derived fiom Traveler Report (Spcx  CertiPrep’s traability documentation) identified by 
the lot number of this CSRM. For further information contact CRM Sales. 
LegalNotice: - 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used oaly by 
qualified individuals who =e trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whetber based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incjdental, special, or 
consequential damages, 

the preparation and testing of 

* 

I S 0  9001 
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Catalog Number: PLS9-2xLW2T Lot No. 10-122s 
Description: 1000 mg/L Sulfur 
Matrix: H2Q 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below, 
Certified Value: 1001 mg/l, 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate 05 89 1 M . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mg/L 
Metbod: Precipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 mgL 
Uncertified Properties: 

+/-3 .Orng/r, 
NlST SRM #3 154 

Lot# 

Density: 1.001 (ZJ 22.7 Degrees Celsius 
Trace MetaJlic Impurities in the Actual  solutio^ via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

Al 
As 
4 
3 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

<0.001 
0.003 

<0.001 
co.00 1 
(0.00 1 
<0.001 
<0.001 

0.012 
<0.001 
€0.00 1 
<0.001 

cu 
Fc 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

co.00 1 
0.014 
~0.00 1 
<0.001 
4x10 

4.001 
0.005 
a.002 
a.00 1 

0.0 1 
<0.001 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
Tl 
V 
Zr 
zn 

co.00 1 
a.001 
<0.001 
0.003 
a.00 i 
€0.00 1 
co.00 1 
co.00 1 
<0.001 
<0.001 
K0.002 

Baiances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification, This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: &!ME- rn Certifying Officer: N. u- 



This Certified Reference Material ha been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncwtainty In Measurement I995 
EURACHEhUCITAC Guide: Quantifying U n c d r y  in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualiq system guidelines for the production of reference materials. 
IS0 Guide 17025: ~crtification af reference materials, general and statistical principles 
IS0 Guide 3 1 Conteats of certificates of reference materials 
NIST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 anaIytes and matrix materials are obtained and verified by SPEX CertiPrcp from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparatiun and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information C O Q ~ ~ C ~  CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted srrially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be cornpatibie with ail certified andytes and contain 
stabilizers appropriste for the period of intended use. The CRM can also be used as 8 spike or with a spike, again with 
appropriate compab'bility considerations. AU solutions should be thoroughfy mixed, by shaking, prior to use and never 
pipetted directly f h m  the bottle. All surfaces that come in contact with the solution must be tharoughly cleaned and 
leached prior to use. Dih~tions should be performed only with Class A volumetric glassware. 
Method o f  Preparation: 
CItan laboratory procedures and techniques have been used throughout the prcparation. Ail materials, equipment, 
analytical bstrumcntation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A gtassware have been ustd in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been c o n b e d  by procedures consistent with EO guide 17025, ISOKEMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmaI, packaged material have betn analyzed for the 
certified values by procedures consistent with the intmdwl ust of the CRM. 
The mathematical expression k,&n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn - the sub-sampling mass 
k,= mass of sub-.samplc necessary to emre a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence Emits: 
The certified vaJuc 'x' listed on the rwerse of this document is at the 95% level of confidence and can be expressed BS 
X = x+/-U where X =True value o.,abtied Value), U* Expanded uncertainty 
W-ku, where k==2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, ~ C U ?  
Certification Traveler Report: 
All certified values reported were derived fkom Traveler Report (Sptx CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For m e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for my cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, Znc. of my kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the  purchase price. In no event shall SPEX CertiPrep, hc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

I IS09001 1 
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Description: 1000 mg/L Thorium 
Matrix: 2% MN03 

9 :- -7 :--i 4;:: 

.. c: 1.: 
.g - .::: Fi  - u : . .  I 

This ASSURANCE 0 certified reference material, CRM, is intended priinariiy for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 

-"' 
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ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods t ! i :-1 
relevant to the certif?ed properties listed below. 

Certified Value: ggg mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Th(N03)4-4H20 Lot# 01851R. The I 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 

+/- 3.0 mg/L 
NIST SRM #3 159 

certified value listed is the average of valiles obtained by classical wet assay and ICP spectrometer analysis 

010406 

Method: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: 998 

Density: 1 .O I o (ZJ 22.0 Degrees Celsius 

mg/L 
. Uncertified Properties: 

Trace Metallic Impurities in the Actual Solution via ICP / XCPMS Analysis: 

Element mg/L Element m g L  Element mg/L 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRlw is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period o f  one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

0 200.1 SPEX CertiPrep, Inc. 



This Cc-4 Refwewe Material has been prepared and certified under an IS0 900 '1 system consistent With the following 
guides: 
Guide To The Expression Of U n c d t y  In Measurement 1995 
EURACHEM/CnAC Guide: Quantifying Uncertainty in Analytical Measurement - Woad Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pmductioa of nfance  materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of referace m&~ 
NIST Techaid Note 1297 
ILACICi12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMOO N280 
Material Source: 
All an- and matrix materials are obtained md verified by SPEX CwtiPrcp from pre-qualified vendors as per IS0 9000 
guidtlines. Vendor idtntificatiom afe propdetary, however sources of all materials used in the prepmation and testing of 
SPEX ctrtiprep CRMs an tracked and documented For M e r  information contact CRM Sales. 
htructions for Use: 
Primary usage of this CRM is in neat form or dikted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diloent must be compatible with all certified andytes and contain 
stabilizcas appropriate for the period of intended use. The CXM can also bc used as a spike or with a spike, again with 
aj~pmpriatc compmiility considerations. All SOMORS should be thoroughly mixed, by shaking prior to use and never 
pipctted directly ftbm the bottk. All surfaces that come in contad with tbe solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware, 
Method of  Preparatian: 
C)ean Jaboratory p d u r c s  and techniques have been used throughout the preparation, All materials, equipment, 
d$d instrumontation and personnel have been qualified prior to use. The highest purity acids applicable; 18 megohm, 
double deionized water, acid-leached triple-rimed bottles, and Class A glassware have been used in ail preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has bctn coafirmtd by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistant with th3 mtcnded use of the CRM. 
The hematical expression &afn is cmpluyed to dctemmc the sannplhs size 
S = relative standard deviation 
m = the sub-sampling mass 

determination 
Statistical estimator and Confjdence limits: 
The certified v h e  'x* listed on &e reverse of tb document iS at the 95% level of confidence and can be expressed BS 
X = %+/tu where X =True value (Labeled Value), Urn Expanded uncertainty 
U- where k 2  is the coverage factor at the 95% confidence level 
U, b obtained by combining the individual element standard uncertainty mrnponenls wk and up. h~: 
Certification Traveler Report: 
All certified values reported were derived from Traveler hpmt (Spex Certifrcp's traceability docmeatation) identified by 
the lot number of this CRM. For M e r  infomation contact CRM Salts. 
Legal Notice: 
SPEX Certiprcp reference materials an not for any cosmebc, drug or household application and are to be used only by 
qualified individuals who are trained m approprbte procedures. No claims against SPWC CertiPrep, Inc. o f  my kind 
whatsower, whether based on breach of m t y ,  alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In DO weat shall SPEX CertiPrep, he, be liable for my loss of profits or any incidental, special, or 
consequential damages. 

K for one component of the sample. (je, The sub-sampling uncertainty) 

= mas8 of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 

" 
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Q 2000 SPEX CertiPrep, Inc. 
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- -5.. This A S S M C E  @ certified reference materid, CRM, is intended primarily for use as a 
dibration standard or quality control standard for inorganic spectroscopic insbumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It catl be employed in USEPA, ASTM aud otber rneihds 

I+2+>-= 

Certified Value: 1004 m a  e G p-! 4.1 

Certified Value is Traceable to: NIST SRM #3 164 i I i i k.. 

-_  _.. 
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relevant to tbe certified properties listed below. 

Uncertainty Associated with Measurement: :d +I- 3.0 m& 

The  CRM is prepared pvimetricalfy using hi& purity Uranium(V,VI) Oxide Lot# 04001D. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrornder -is 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 
Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by XCP spectrometer: I005 mg& 
. : .  Uncertified Properties: , ! i I  

Density: 1.010 @ 21.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AI 
As 
43 
B 
Ea 
Be 
Bi 
Ca 
cr 
Cd 
co  

0.005 
0.04 
a.001 
4MlO3 
co.001 
<0.001 
a001 

0.09 
a.002 
4l.001 
a 0 0 1  

0.01 
0.4 1 

co.00 1 
a.001 
0.022 

4.001 
0.002 
0.003 
0.004 
0.08 
a.001 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
TI 
V 
zr 
zn 

0.008 
(0.001 
q.001 

0.03 
0.003 
0.003 

<0.001 
<0.001 

0.004 
0.002 
0.06 

Balances are caGbmd regularly with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the materhl is kept tightly capped and 
transported and stored under laboratory conditions. 



This Certified Reference Material has been prepared and certified under an IS0 900 t system consistent with tfie followins 
guides: 
Guide To The Expression Of Uncertainty h Measurement 1995 
EURACHEWCITAC Guide: QuantiQhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
I S 0  Guide 17025: Certificrrtion of reference materials, general and statistical principles 
I S 0  Guide 3 1: Contmts of certificates of reference materials 
MST Technicdl Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materiaIs producers 
ISO/REMCo N280 
Material Source: 
All matytes and matrix materials are obtained and verified by SPEX CertiPrep from pn-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation md testing of 
SPEX CtrtiPrtp CRMs are tracked and documented. For f i u t ? ~  information contad CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or dihrted seriauy with matrix of a purity at or greater than &e purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytcs and contain 
stabilks appropriate for the period of intended ut, The CRM can also be used as a spike or W'MI a spike, again with 
appropriate ~ompatibility considerations, Atl solutions should be thoroughly mixed, by shaking, prior to we and never 
pipetted directly from the bottle. AI1 surfaces that come in contact with tbt solution must be thoroughly cleaned and 
leached prior to use. I)l?utions should be pdomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and technjques have been used thmughout the prepamtion. AI1 materials, equipment, 
analytical instrumentation and pnsonncl have been qualified prior to USE. The highest purity acids applicable, 18 megohm, 
double deionized w-r, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fiaal, packaged material have been analyzed for the 
certified values by procedures consistent with bzc intended use of the CRM, 
The matfiematical expression lcps'm is employed to d e t m i n t  the sampling size 
S - rclative standard deviation in % for one component of the sxmpk. (it. The sub-sampling uncertainty) 
m = the sub-sampting m a s  
h= mius of sub-sample necessary to mswt a nlative sub-sampling emr of 1% (68% confidence level) in a single 
detexmination 
Statistical estimator and Confidence limits: 
The ctrtifitd vah~e 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
WIPku, where b 2  is the covcrage factor st the 95% confidence level 
U, is obtained by combining the individual clement standard mcertainiy components q and u- ~ C U :  
Certification TraveIer Report: 
All certified values reported wen derived from Traveler Report (Spex Certiprep's traceability documentation) identified by 
the lot nnmber of this CRM. For further information contact CRM Salts. 
Legal Notice: 
SPEX Certiprcp reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who me tramed in appropriate procedmes. No c1aims against SPEX CeitiPrep, Inc. of any kind 
whatsoever, whether based on breach of waxranty, alleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In nu event shall SPEX CerriPrep, hc. be liable for any loss of profits or any incidental, sptciat, or 
consequential damages. 



Catalog Number: P~W9-2Xf2Y 
Description: 1000 mg/L Tungsten 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or guality control standard for inorganic spectroscopic hstnmeulation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
CertEed Value: 1003 mg/L 
Uncertainty Associated with Measurement= 
Certified Value is Traceable to: 

"he CRM is prepared gravimetrically using high purity Ammonium Tungstate Lot# 02001W. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to sMe 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Method: Fume with Sulfuric acid to dryness. Ignite and weigh as W03. 

Instrumental Analysis by ICP spectrometec 1002 mg/L 
Uncertified Properties: 

+/-3 .O mg/L 
NIST SRM #3 163 

Density: 0.9998 @ 21.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mgL 

Al 0.003 cu a 0 0 1  Pb <0.001 
As 0.004 Fe 43.01 Rb 4.00 1 
AI3 4.001 Ga a.001 Re 0.003 
B c0.002 In 4.001 si 0.60 
Ba 4.001 K 0.13 Sr 4.001 
Be a 0 1  Li a.001 Sb 0.00 I 
Bi <0.001 Mg 4.001 Ti 4.001 
ca 0.006 Mn <0.001 Tl G.001 

cd <0.001 Na 0.03 zr 4.001 
co 4.001 Ni 4.001 zn 0.01 

Cr a 0 0 3  Mo 0.004 V G.003 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an 1SO 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QumtifLing Uncednty h Analytical Measurement - Second Edition 
AS?U Guide D6362-98 
JSO Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference maten’ak, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference matedals 
MST Technical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISo/REMCO N280 
Material Source: 
Ail analytes and matrix materials arc obtained and vtrificd by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guidelincs, Vendor identifications am proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs m tracked and documented. For firrther information contact CRM Sales. 
Itructions for Use: 
Primary usage of this CRM is in ne& form or dWed scriauy with matrix of a purity at or greater than the purity of tbe 
original matrix solution. If dilution is required the diluent must be compati%le wjth all certified analytes and contain 
stabilizers appropriate for the period of ibtcnded use. Tbe CRM can also be us& a a spike or with a spikt, again with 
appropriate compatiiility considerations. AU sotUtions should be thoroughly mixed, by shaking, prior b use and never 
pipetted directly from the bottle. All surfaces that come ia coatact with the solution must be thoroughly cleaned and 
leached prior to USA Dilutions should be performed only with Class A volumerric glasswan. 
Method of Preparation: 
Clean iabom~v procedures and techniques bavt been used throughout the preparation. A11 materials, equipment, 
analytical instrUmcntation and persomel have been qualified prior to use. The highest purity acids appfiicable, I8 megohm, 
double deionized water, aci&~eacbcd triplc-rinscd bottics, and Class A glassware have been used in aft preparab‘ons. 
Homogeneity: 
The Homogeneity of the CRM has ken confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTA4 D6362-9 8 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression kp&n is employed to determmc the sampling size 
S = relative standard deviation in % for one component of tho sample. (k. The sub-sampling uncertamty) 
m = the subsamphg mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) m a single 
determination 
Statistical estimator and Confidence Emits: 
The cwtified vahle ‘x’ listed on the reverse ofthis dowment is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W-ku,  where k=2 is the coytfage factar at the 95% confidence lcvel 
u, is obtained by mbiniag the individual element standard unc#tsinty components ui and u, ~ Z Q ’  
Certification Traveler Report: 
All certi.fied values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identitied by 
the lot number of this CRU For fia;ther information contact CRM Sales. 
Legal Notice: 
SPEX Certiffep reference materials arc not for any cosmetic, drug or household appl i c~on  and are to be used only by 
qualified individuals who are trained ia approphte procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on h a c b  of warranty, alleged negligence, or otherwise, with respect to this RM shall be 
than the purchase price. In no went shall SPEX CertiPrep, Znc. be liable for any loss of profits or any h c j b t d ,  special, or 
consequential damages. 

- 
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Catalog Number: PLZR2-2X-lW2T Lot No. 11-69ZR 
Description: 1000 mgiL Zirconium 
Matrix: 2% €IN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, PA, ICPMS, and x1IF. It can be employed in USEPA, ASTM and othcr methods 
relevant to the certified properties listed below. 
Certified Value: 1004 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 .O mg/L 
MST SRM #3 169 

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 02041A.The 
certified value listed is the average of values obtained by classical wet assay and XCP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as Z ~ 0 2 .  

Instrumental Analysis by ICP spectrometer: 1004 mg/L 
Uncertified Properties: 

Density: 1.01 1 @! 22.6 Degrets Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

As <0.001 cu <o.Odl Pb <0.001 
Ag 0.03 Fe 0.02 Re 4 . 0 0  I 
AI 0.004 Ga <0.001 Rb co.00 1 
Ba eo. 002 In eo.00 1 Sb <0.001 
Be co.001 K 4.20 Sr - <0.001 
Bi 0.15 Li <0.001 Si <0.10 
B eo. 004 Mn <0,001 T1 <O.Ool 
cr <O.OOI Mg 4.001 Ti ~0.003 
cd <O.O I Mo <O.oOl V co.00 1 
co 4l.002 Ni <0.001 Z U  0.00 1 
ca 4 . 0 0  1 Na 0.004 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others. 

i 1 3 9 %  

I l l !  

111 This CRM is  guaranteed stable to +/-0,5% of the certified concentration inclusive of uncertainty Ilk 

I date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

FE8 '05 W Date of Certification: 

Q 2004 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertaint.. in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cerhfication of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements €or the competence of reference materials producers 
ISOMMCO N2XO 
Material Source: 
All d y t e s  and mtnx materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identdkations are proprietary, however sources of all materials used in the preparation and testing of 
SPFX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is fequired the diluent must be compatible with ail certified analytes and contain 
stabilizers appropriate for the period of intended use. The CFW can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instmmntation and personnel have been qualified prior to use, The highest pw@ acids applicable, 18 megohm, 
double deionized water, acid-feached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Horn ogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fml, packaged material have been anafyzed for the 
certified values by procedures comjstent with the intended use of the CRM. 
The mathematical expression k=s-m i s  employed to determine the sampling size 
s = relative standard deviation in % for one compnent of the sample. (ie. The s u b - s q l h g  uncertautty) 
m = the sub-sampling mass 
ks = mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence levef) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is arthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=& w h m  k=2 is the coverage factor at the 95% cuntidence level 
u, is obtained by combining the individual element standard uncertainty comlponents ui and &- hh,’ 
Certification Traveler Report: 
Ail certfified values reported were derived from Traveler Report (Spex GrtiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used ody by 
qualified individuals who are trained in appmpriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, hc. be liable for any loss of pmfits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- - .  - 



010414 

Z > > > M  o - i + + z  x m m m m o  a 33 .. c i m ; o m  
TM 

Crtr'lfiiate of Befermtt flattrial 

Catalog Number: PLNA2-3XBY Lot No. V9-56NA 
Description: 10,000 mg/L Sodium 
Matrix: 5% HN03 

This A S S W C E  @ certifjed reference material, CRM, is intended primarily for use as a 
cali!i!ration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 9984 m f i  
Uncertainty Associated with Measuremeatt- +/- 30.0 rn& 
Certified Value fs Traceable to: 
The CRM is prepared pvimetn'cally using high purity Sodium Carbonate Lot# 0503lC.Thc 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 9983 mg/L 

Method: Evaporate to dryness, Fume with Sulfirric Acid. Ignite and weigh as Na2SO4. 

Instrumental Analysis by ICP spectrometer= 9985 mg/L 
Uncertified Properties: 

NlST SRM # 3 I52a 

Density: 1-048 @ 23.1 c e l s i ~  
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AI 4).001 cu 0.01 Pb 0.009 
As a.0  1 FC 0.02 Re a.001 
As a.02 Ga <0.001 Rb 4.001 
B 4-05 Ln 4.00 1 Sr 4l.002 
Ba 0.0 I K 2.50 sb <0.001 
Be a.09 Li 4.002 Si 0.14 
Bi 0.001 Mg 0.20 Ti 4-02 
Ca 0.75 Ma 0.00 1 TI a 0 0 1  
cr a02 Mo <0.001 V 0.002 
cd <0.001 Ni 4.006 zr 4.01 
co <0.001 zn 0.02 

Baiauces are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRh4 is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year firom the 
date of certi6cation. This guarantee iS valid only when the m a t e d  iS kept tightb capped and 
transported and stored d e r  Iaboratory cond~oas. 

Date of Certification: 
JAN.=- 2 C E  

~ert i ;y ing Officer: AI- 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To Tho Expression Of Uncertainty In Measurement I995 
EURACHEM/CITAC Guide: Quantifying Uncertainty m Anaip'cal Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Qualiv system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistkal principles 
IS0 Guide 3 1: Contents of certificates of reftrence materials 
NIST Technical Note 1297 
L A C 4  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AU analytes and matrix materials arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidefines. Vendor identitications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For War infomation contact CRM Sales. 

primary usage ofthis CRM is in neat form ox difuted serialIy with matrix of a purity at or greater than the purity oftbe 
original matrix solution. If dilution i s  required the diluent muskbe compatr'bte with all certified and- and contain 
stabilizers appmpriatc for the period of intended use. The CRM can also be used as a spike or witb a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. A11 mffaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use, Dilutions should bc performed only with Class A volumetric glassivare. 
Method of Preparation: 
Cfean laboratory procedures and techniques have been used throughout the  preparation. AI! materials, equipment, 
analytical instrumentation and personnel have been qualified prior to UC. 7hc highest purity acids appiicabk, 1 8 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumcd by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have bcca analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=szm is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainty) 
in = the sub-sampling mass 
k, = mass of sub-sample necessary to enwe a relative subsampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U= Expanded uncertainty 
U- w h m  b 2  is the coverage factor at the 95% confidence Icvei 
u, is obtained by combining tho individual element standard uncertainty components % and u, ~ Z U :  
Certification Traveler Report: 
All certified values reported were derived fiop Traveler Report (Spex Certlfrep's traceability documentation) identified by 
the lot number of this CRM, For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep reference materials arc not for any cosmetic, drug or household application and are to bc used oaly by 
qualified individuals who me trained in appropriate procedures. No claims against SPEX Ortiprep, Inc. of any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with mpect to this RM shall be greater 
than the putchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequ entia1 dam ages. 

Instructions for Use: 

- 

1 IS09001 I. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURAWWCITAC Guide: Quautifyiag Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of refenme materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refwence materials 
NIST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materiais producers 
ISO/REMCON280 . 
Material Source: 
AU analytes and matrix materials are obtained and verified by SPEX CcrtiPrep from prc-qualified vendors as pa IS0 9000 
guidelines. Vendor identifications are proprietiuy, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat fom or diluted s d y  with m& of a purity at or greater than d3c purity of the 
original matrix solution. If&lutim is required the diluent awl be compatible with all certified Bnalytcs and contain 
stabilizers appropriate for the period of intended use. me CRM can also be used as a spike or witb a spike, again with 
appropriate compatibility considerations. AU solutiow should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric gtassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have ken used throughout the preparation. All materials, equipment, 
analytical instrumentation and persoanel hme been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/WCO N280 
and ASTM D6362-98 Appendix X2,  Randam, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent witb tbe intended use of the CRM. 
The mathematical expression h=&n is employed to detmme the sampling size 
S - relative standard devkition m % for one compouent of the sample. (k The sub-sampbg uncertainty) 
rn - the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence ievol) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 

U=kut where b 2  is the covmge €kctor at the 95% confidence Sevel 
U, is obtained by combining the individual clement standard uncertainty components ui and u, h i 2  

Certif5cation Traveler Report: 
AIl certified values reported were derived f h m  Trawler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM, For fwther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and m~ to be used ody by 
qualified individuals who 
whatsoever, wbetber based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX Cextiip, Inc. be Liable for any loss of profits or my incidental, speCi4 or 
consequential damages. 

ASTM Guide D63 62-9 8 

'' 

X = x+/-U X ~ T N C  ~ U C  (Labled Vahr~), V= Expanded ~nc-inty 

trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 



Catalog Number: ~ I S B 7 - 2 ~ y ~ T  Lot No. 10-43SB 
Description: 1000 mgll, Anthony 
Matrix: H20/0.6T~Acid/tr.HN03 
k ASSURANCE 4D ctxtSed reference material, CRM, is intended p-y for use 8s a 
diibration standard or quality control standard for morganic spectrodcopic hstrummtion such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed m USEpk ASTM and other methods 
relevant to the ccttified pr0Pert-i~~ listed below. 
Certified Value: 1004 mg/ L( 
Uncertabty Associated wftb Measurement: +/-3.orog/l, 
Certified Value is Traceable to: 

The CRM is prepared gravimetric* using hi& purity Antimany Metal 
d e d  d u e  listed is the average of values obtained by c lass id  
Refer to sMe 2 for detab of measurement uncertainties. 

Classicsi Wet Assay: 1005 mg/L 
Metbod- Evaporate to dtyness. Fume withNWc Acid Ignite and weigh as Sb204. 

Instrumental Analysb by ICP spectrometer: 
Wncelrtified Properties: 

MST SRM 31028 
Lot## 04021A.W 

assay and ICP sptctrometer ady& 

1OE mg/ L 

Density: 1.046 a2s.s ctlsius 
Trace Metallic Impurities in tbe Actual Solution via ICP / ICPMS Anafysis: 

Element mg/L . Element mg/L Element mgjL 

Al 
As 
Ag 
B .  
Ba 
Be 
Bi 
ca 
Cr 

0.03 
4.001 
CO.001 
a.004 
4.001 
4.001 
0.002 
0.14 

4.002 
4.001 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Ma 
Mo 
N8 

0.002 
0.03 

(0.001 
4.001 

-0.01 
4.001 
0.005 

4.001 
4.001 
0.005 

Pb 
Rb 
Re 
sr 
Si 
Ti 
ll 
V 
zs 
zn 

0.009 
4.001 
4.001 
4.001 
a 0 1  
4.003 
4.001 
4.001 
Ul.001 

0.02 

8 2004 SPEX CertiPrep, Inc. 



010419 

This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To ’ h e  Expression Of Uncertainty In Measurement 1995 
EURAWM/CITAC Guide: Quantifjbg Uncertainty in Analytical Measurement - Second Edition 
ASIIU Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference mtWials. 
IS0 Guide 17025: certification of reference materials, g e n d  and statistical principIes 
IS0 Guide 3 1: &Rtm& of certificates of reference materials 
NIST Technical Note 1297 
3LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All mdytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalificd vendors as per IS0 9000 
guidelines. Vcudor identifications are proprietary, however sourcw of all materials used ia the preparation md testing of 
SPEX C e x t h p  CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in ncst form or diluted strially with matrix of a purity st or pater than the purity of the 
On&d matrix solution. If dilutim i s  rtquired the diluent mast be compatible with ali certified d y t e s  and conbin 
stabilizers appropriate for the period of intended usc. The CRM can also be used as a spike or with a spike, again with 
appropriate cornpatil’bility considerab‘ons. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipctkd directly fT0131 the bottle. AI1 SLUfaces that came m contact with tbe solution must be thoroughly clcaoed and 
Ieachd prior to use. Dilutions should be performed only with Class A volumetric gtasswart. 
Method of Preparation: 
Clean laboratory procedures and techniques have bGen used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest pntity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in a11 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, repbte samples of the final, packaged material have been analyzed for the 
certified vhcs by procedures consistentwiitr the mtendcrd use of the CRM. 
The maihematicaI cxprcssion 
S = relative standard deviation in % for one component of the sample. fie. The sub-sampling uncertamv) 
m =the sub-sampting mass 

determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listtd on the  rtvcrse of this document 21 at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), W Expanded uncertainty 
U.--ka, where kr2 is tho covtragt fhctor gt the 95% confidence level 
U, is obtained by combining tbe individual element standard uncMtainty components ui and u, .I&’ 
Certification Traveler Report: 
All certified values reported were derived &om Traveler Report (Spcx Ctrtiprcp’s traccabirity documentation) identified by 
the lot number of this CRM. For finther information contact CRM Sals. 
Legal Notice: 
SPEX Certiptep reference materials 8tt not for any cosmetic, drug or bousehold application and EUC to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Certihep, hc. of any kind 
whatsoever, whether based on b r e d  of wananty, alleged negligeucc, or otherwise, withmpect to this RM shall be greater 
thaa the purchase price. In no event shall SPEX COrtiPrtp, hac. be liabk for any loss cf profits or any incidental, special, or 
consequential damages. 

is employta to determine the sampling size 

= m w  of sub-sample necessary to MSPTC a relative sub-smpling mr of 1 % (68% confidence level) in a single 

* 203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


6 2000 'SPEX'CertiPrep, lnc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the followmg 
guides: 
Guide To iht Expression Of Uncertaitlty In Measurement 1995 
ELRACHEM/CITAC Guide: Quantifying Uncertainty 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidtlina for the produdon of reference materials. 
IS0 Guide 17025: Certification of reference matedab, g e n d  and statkthl principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ZLAC-G12-2000: Guidelines for the requirernmb for the competence of reference materials producers 
JSO/REMCO N280 
Material Source: 
AlJ analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidetbes. Vendor identifications are proprietary, however SOU~CCS of all materials used in the preparation and testing of 
=EX CertiPrep C W  arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted scriaIly with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compati%le with all certified anafytes and contain 
s t a b i h  appropriate for tbe pexiod of intended use. The CRM can also be used as 8 spike or w'tth a spike, again with 
appropriate compatibility considerations. All solutions should be tbor0Ue;hly mixed, by shakmg, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaaed and 
Ieached prior to use. Dilutions should be perfomcd only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proctduhs and techniques have been used fhroughout the pwparatjcm. All materials, cquiprnenf 
analytical instrumentation and personnel bave been qudified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all pnparstions. 
Homogeneity: 
The Homogeneity of the CRM has been c0nfirznc-d by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 06362-98 Appendix XJ. Random, replicate samples of the final, packaged material have been analyzed far the 
certified values by procedures consistent with the intendad use of the CRM. 
The mathematical expression k,=h is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample, (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
)cs= mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on tbe reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
U-ku, where k2 is the coverage facttr at the 95% confidence level 
U, is obtained by combining &e individual element standard ~certaiaty components ut tmd U, &i2 

Certification Traveler Report: 
AII certified values reported were derived h r n  Traveler Report (Spcx Ccrtiprep's traceability documentation) identified by 
the lot number of this W. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrq, reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be grtater 
than the purchase price. h DO went shall SPEX Cutibp, hc, be liable for my loss of profits or any incidental, special, or 
consequential damages. 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technofogy (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NJST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited Calibration lab. The NlST test number is 82Z260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543, 217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090 

4.3 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY lCPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULFA-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

AI 

- M Sb 0.00202 

As 0.04032 

!I!! Ba < 0.04032 

0 Be 0.00017 

M Bi < 0.00161 

- 0 B 0.00975 

&!I Cd < 0.01210 

0 Ca 0.10166 

!!! Ce < 0.02016 

hn cs 0.00121 

- 0 Cr 0.00581 

n co 0.01210 

M < 0.02419 

h!! Er < 0.02016 

M Eu e 0.01210 

M Gd < 0.00403 

b!! Ga 0.00403 

M Ge c 0.02419 

M Au < 0.01210 

M Hf < 0.00806 

!!!I Ho 0.00202 

- 0 In < 0.03000 

- M Ir 0.02016 

- 0 Fe 0.009% 

& La 0.00202 

e Li 0.00166 

!!! LU < 0.00161 

0 M9 0.00685 

M Mn < 0.01613 

Q Hg C 0.00700 

!!! Mo < 0.00806 

!!d Nd < 0.00806 

2! Ni 0.00600 

M Nb 0.00202 

fi os 

M Pd 0.02016 

- 0 p 0.03000 

I M Pt < 0.00806 

Nf Pr 0.00121 

E? Re C 0.00403 

!d Rh 0.00403 

!!!! Rb 0.00403 

Ru 0.00806 

!d Srn 0.00403 

b!! SC 0.04032 

M Se C 0.03225 

0 si 0.07884 

h!! Ag 0.00806 

- 0 Na 0.06639 

!!!! Sr < 0.00202 

P s c 0.f0000 

M Te 0.12095 

I M Tb 0.00121 

M TI < 0.00403 

!!d Th .e 0.00403 

&! Tm < 0.00161 

!d 0.02016 

- 0 Ti 0.00705 

&! w 0.04032 

- M u 0.00806 

- M v < 0.00806 

h!! Yb 0.00403 

- y < 0.16126 

0 Zn 0.07676 

!!d CU 0.02419 M Pb c 0.01210 9 K 0.01992 M Ta 0.02822 !!!! 21' 0.02016 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 lNTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
1CP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handhg - Keeptightty seatedmhen not in use. s t o r e d  use d 23 2 4'C. Do nat pqxt from container. Do nd rdurn 
portions removed fcr pqJeitlng k~ amtainer. 
Mm'c WgM; Valme; Coordnatian Nuntrtw; Cherjcrl Fonn in SOluGm - 26.98154; +q 6:,4(H&h'' 
C M c d  Campdibitity- Soluble in HCI, HNO,, HF and kS0.. Awid nedral media. Soluble in strongly basic NaOH forming 
the PI(Oti).(HX))r'* species, Stable with m os4 metals and inagaric anicrs. The  pbsphde is insoluble in M e r  and mly slignly 
soWe in acid. 
stab@@- 2-1 00 pb levels steble for months in 1% HNOs /LOPE ccrtainer. 1 -10,OM ppm solutions chernlcafiy stable for pars in 
26% HNOo, L ~ E  container. 
W C o a i r i  
v- &?I (%%e In acids such as HCI) ; Ores (Carboee won in ptmf$o"d by HCI diss&ion) prgmnic Mdrices 
(sulfuncrperodde digestion CT nitric / sulfuric 1 perchloric Etcld decornpcstm, cr cfy ash and dlssollim h dilute HCI. 
AtCrric SpeCtrosoopic Momdim (IB-OES D l s  eregiven 89: ysdieltaxial uh}: 
Tethn ' t~UeRl~  EdstinefwjDDI, Order lnterferencesmderlined indidas sewed eiibncs.) 
ICP-OES 394.401 nrn 0.0510.006ljgRnt 1 atom U,Ce 

ICP-CKS 167D78nm 0.1 IODCNpghL I ion Fe 
ICP-MS 27 a m  J) PH nh M' I T  IN I 'C IN, ' H T  "N 1181301 +W', V e Z '  

Samples (Preparation and Sdlltiar) - Metal @ed dissolved in HCI IHNOl a- Am (NagO, fusion In Pt?; 

ICP-OES 396A52 nm 0.03 I O.OO6 pghL 1 atom MQ#zrr,ce 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElN - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

t 0.1 IS0 9001 :2000 Quality Management System Registration - QMl Certificate Number 01 01 05 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland{ PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOIIEC 17025 - 1999 "General kequlrements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlats Production - Accredited A2LA Certificate Number 383.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACwSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21- Nuclear Regulatory Commission - Reportlng Defects and Non-Compilance 

'l0.6 MIL-STD45662A (Obsolete10 bservedf 



1d.O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010425 

11,1 IV Shelf Ufe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemicalty-stable solutions perfonned at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-iife of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 23, 2004 

. .  Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  i i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaIes@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Gmde 10000 ptglrnt Calcium in 1.4% (abs) HNO3 2.0 

Catalog Number: 
Lot Number: 
Starting Material: CaO 
Starting Material Purity (%): 99.9991 55 DATE 
Starting Material Lot No C27L01 
Matrix: 

CGCAlO-1, CGCAIO-2, and CGCA10-5 
X-CA03035 

1.4% (abs) t-"3 1' 

3.0 CERTIFIED VALUES AND UNCERTAlNTlES 

' Certified Concentration: 10,035 f 24 yg/mL 

1.037 g/mL (measured at 22" C) Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certifted value and the uncertainty; 

certified Vab(s)  = & (s) = mea 
n =  mrrrtDerdrreaa~~rrents 
16 = The sumrr;8ion d all significant estirrated m s  
(Most c o r n  are the errtrsfrominstrmal masurmnt, 
weighing, duionto volut?-e, a7d the flxed erra reported mt he 
NW f3W certlfkatte of mtysis.) 

n XI = inclivw rewtts 

(rS* 
Uncertainty (9 =@,w 

The independent samples t-test was used to determine if there Is agreement between the above essay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAlNED BY INDEPENDENT METHODS 
c3 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or lntemational standards, through an unbroken chain of comparisons all having stated uncertainties." {IS0 VIM, 2nd 
ed., 1993, definftlon 8.10) 
L1 This IV product is Traceable to NlST via dlrect comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #l 10,035 f 24 pglrnL 

EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 10,046 A65 pglrnL 
ICP Assay NlST SRM 31$9a Lot Number: 000622 

mailto:ivsaIes@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - Ail balance8 chr)rrkgd d4ly UrhQ In.houW pfOC4dUm nWbOf B-IMM4Ol. The INnlQhla 
used for testing are annually compared lo Borh#t 8 W  ~ e r p o d a n ' o  mcl6tM Wl(lhb end ace hoceebla b \he Natlmsl 
Institute of Standards and Technology (NIST), Th9 NlbT Trrrwnblllty numban ace 682476 Class 1 and 892478A Clesa 2. 
The NIST test number is 822/260017-98. All e~wl bolrncea are cullbrated evsry 4 months by Gerhsrt Scale Corp. d 
South Amboy. The balances are calibrated wlth II eLPw 1 andlor c&aa 2 anelytlcal welght Set. These w6lt)Ms iua tested 
annually by a NlST / WlAP accredlted call bra^ W, Tho NlST lest number Is 8221280017-98. 

4.3 THERMOMETER CALIBRATION - The thermamcrtecr mod In !ha detsrmlnatlon of the final dendues are callbrated vs standard 
thermometer No. 903-2880 which was certlfled In accwdmce wlth the procedures wtilned by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nor,; 769543,217368/769543,217388~P14452,176240~P14452,176240. The 
in-house procedure No. is 2-Qc.001 .Thermomlrrm whlch are not calibrated vs standard themmeter No, 903-2680 are 
traceable to NlST Identification Nos. 92Wl119018. 471047 and NtST test report Nos. 81 lt258522,811/2557078, and 238090. 

4.4 GLASSWARE CALIBRATION - In-house procedwa 3-QC-002 is used lo calibrate all Class A Glassware used in the 
manufacture and quality control of Custom mado Standards. 

5.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN )IglmL 
Custom-Grade solutlons are tested for trace metallic lmpurlties by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Sdutlons 103ted by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efflclent for the removal of particles down to 0.3 ym. 

- 0 Cr 0.00103 

B c 0.00120 

hn c 0.00683 

b!? < 0.00683 

M Ge < 0.04098 

k! Au < 0.02049 

!!c? Hf 0.01366 

M ).fo < 0.00342 

Q In 0.00200 

M Ir c 0.03415 

e Fe < 0.00110 

M La 0.00342 

'9 u 0.00002 

M < 0.00273 

52 M 0.05295 

P Mn 0.00038 

Q Hg o.01100 

M Mo 0.01366 

M Nd < 0.01366 

0 Nl C 0,00230 

M Nb 0.00342 

os 
M Pd 0.03415 

E! p e 0.00480 

M Pt < 0.01366 

M Pr < 0.00205 

M Re < 0.00683 

!!!! Rh < 0.00683 

M Rb 0.00683 

M Ru < 0.01366 

M Sm 0.00683 

0 sc < 0.00002 

Q Se < 0.00620 

Q SI 0.00132 

M AS 4 0.01366 

P Na 0.01000 

9 Sr 0.03530 

Q S 0.0041~ 

M Te 0.20492 

k! Tb 0.00205 

M TI < 0.00683 

b! 0.00683 

h! Tm 0.00273 

M Sn 0-03415 

M Ti < 0.34153 

w < 0.06831 

!d u 0.01366 

Q V < 0.00090 

M yb < 0.00683 

h! y 0.27323 

Zn 0.02353 

Q Cu < 0.004oo !d Pb 0.02049 Q K < 0.00170 M fa e 0,04782 bd 0.03415 
0 - Chedted by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Solution Standard Eiement 

6.0 INTENDED USE 
For the calibration of analytlml Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'Lrwklng reference samples" 
For Interference studies and the determination of corredlon coefflclents 
For detectlon limit and linearity stud& 
For additional Intended uses, contact IV Technical Staff 
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7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage & Hendhg -Keep tightly sealedwhen nd in m. Store md me d P 3 4.C. Do plpd tom cw$ainer. Do nd return 
portions removed kr w i n g  In amtairrw. 
Rtar ic WgM; Wence; ComZndim Nurrber; M e a l  Form in SoMar - 40.07Q +2; 6 Ca(HD)," 
Chmicel Compeb'bility-Sokrblein HCI andHNO,. Avoid HSO. HF, H,PO.andncrlrello bsslcmsdia. Stablevdthrnost metals 
and Inotganlc anlons forming hsdkble s i i i a  , carbonate, hydrode, dde,  flwlda, sllfada, oraldo , chromate, arsendte md 
t u n m e  in netAnal aqrears medla. 
StabMty- 2-1 130 ppb levels dele for months In 1% WO, I LOPE caftaha. 1 - lO,Oa,  ppm ~ ~ U l o n s  chamicaliy stable for yews in 

Ca Cartaining Sanples(Preparati~n end Sdution) - Metal bed dissolved b~ diluted HNO, 1 Ores ( Carborate fusicn in Pt* 
follovlRd by HCI dissolutim Orgenlc Matrices (CLy ash and disolJion in dlluts HCI. Do not had whsn dissolving to avoid 
p~clpttdion of SiO, ) .The u x b ,  hyclmid?, wrbomte, phas@&e, and dmrlde d cavum ye saluble h %levels of HW a HWI. 
The sulfates (gypsum, hydrite, etc.), certdn sllluidss End complex ampounds requite kwrWth Na,CO, Ibllowd by HCI I 
M e r  dissdction. Cortminath is a verj raal problemwkm analyzirg fa trace levels. 

1 -1 0% HNO, t LOPE m&Slr#r. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEIW - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

40.3 

10.4 

10.5 

10.6 

tS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a,c.(EMA) 
Members of IQ Net Iratematiowl Cert ification Networ4: 
Argentlna (IRAM), Australia (QAS), Austria @as), Belgium (Avinter) , BraEil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbla (ICOMEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MStT), Ireland (NSAI), Israel (SII), lta!y (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Normay (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spaln (AENOR), Switzerland (SQS) 
ISOAEC 17025 - I999 "General keqgirements for the Competence of Testlng and Calibration" - Chemical Testing - Accredited A2LA Certiftcate Number 883.01 

ISOltEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon Accredtted A2LA Certificate Number 883.02 
&!LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (8mwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), C h l w  Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (_CIOFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLA$), The Netherlands (RvA), New tealand (iANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (WLAP) (ICBO ES) 

1 OCFRSO Appendix B - Nuchar Regulatory Commislon - Domestic Licensing of Production and Uttliratlon Facilities 

lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MtLSTD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain wlthln the spectfled uncertainty 
range. Shelf life Is ilmlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical hstabllity. 
Transplration studies (PSP01020) of chemically-stabte solutions performed at tnorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past thls limit 

11.2 Expiration Date The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and Ilmlt its useful t i .  
Inotganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

. Y  

Certlftcation Date: September 20,2004 

Expiration Date: 

li211C6- 

12.0 NAMES AND SIGNATURES OF CERTIRIING OFFICERS 

CertMcate Prepared B y  Nick Maida, QA Administrator 

Certificate Approved BY: Katalln Le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r a s  / i v  l a b s  
195 lehigh 8venu0, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@iwstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / N Labs is an 1SO Guide 34-2000 Certified Reference Material f C M )  Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materiais - General and Statisid Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 10000 pglmL Iron In 4.8% (abo) HNOa 

Catalog Number: CGFEIO-1, CGFEIO-2, and CGFEIO-5 

X-FE03041 Lot Number: 
Starting Material: Fe metal 
Starting Material Purity (Yo): 99.998667 

Matrix: 
Starting Material Lot No 23387 DATE 

4-8%(abs)HN03 DATE 
DATE EXPIRED:: __ 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,04f f 21 p@ml 

Certified Density: 1,061 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equations are used in the 
calculation of the certified value and the uncertainty 

WifialValue @ I =  I& (E) = fr-ml 

n = nurrt~erdmeaslremnts 
YS = The surrm;ltlm d all significant estimted errors 
(Most c o m n  am the srorsfromhstrumntal masurm, 
weighing, dikrtlonto csolwre, mi theflxed erra reported m t he 
MIST SW1C,sertfkde of mabsis.) 

n . xi= hcJlvickrzJlr3bufts 

0'" 
ummtainiy (21 =&E 

The independent samples t-test was used to determlne If there is agreement between the above assay methods at the Q5% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertain-. This agreement Is a 
confimtlon of the accuracy of this CRM. 

TWCEABtLITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertahties." (IS0 VIM, 2nd 
ed., 1993, definitton 6.10) 

This IV product is Traceable to NIST via direct cornpallson to N E T  SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welgtring and volume dilution errors. 

4.1 Assay Method #I 10,041 f 21 WglmL 
EDTA NlST SRM 928 Lot Number: 88071 0 

10,077 f 40 pg/mL 
ICP Assay NlST SRM 3126a Lot Number: 000606 

4.0 

Assay r v ~ m d  #2 

mailto:ivsales@iwstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balancss are checked daily using in-house procedure number 6-IMMoO1. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST TraceaMlity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NtST test number is 822/260017-98. All analytical balances are callbmted every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with B class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NIST I N V W  accredited callbration lab. The NIST test number Is 82326001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the daterminatlon of the final densities are calibraw vs standard 
thermometer No. 903-2680 which was cehed in accordance wlth the procedures outlined by ASTM E7747 and N1ST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/?69543,217368/P14452,17624W14452,176240. The 
in-house procedure No, Is 2-QC-OOt .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos, 92564,11901 6,471047 and NlST test report Nos. 81 1/2585Z,81 lQS7O78, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPUURfTIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The wsult from the most sensitive 
method for each element, is reported below. Solutlons tested by ICP-Ms were analyred in an UWA-fWered Clean Room. An 
ULPA-Filter is 99.9985% effldent for the removal of partldes down to 0.3 grm. 

0 4 0.00270 

N! Sb 0.00211 

M As 0.04213 

M Ba 0.04213 

I! 0.00005 

h!! Bi 0.00169 

B 0 < 0.00090 

!!4 Cd < 0.01264 

Ca 0.03107 

!!! ce 0,02107 

!!d CS 0.00126 

M Cr 0.02107 

- 0 co 0.01195 

hn CU < 0.02528 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES 

0 0.00003 

!$ < 0.00169 

Q MQ < 0.00006 

Q Mn 0.05000 

P Hg 0.01100 

!!d Mo < 0.00843 

k? Nd < 0.00843 

9 Ni < 0.00230 

M Nb < 0.002tl 

- n Os 

M Pd < 0.02107 

! P  

!!!! pt < 0.00843 

- 0 K 0.00238 
1 - Spectral Interference 

M Te < 0.12640 

!d < 0.00126 

@ < 0.00421 

b! Th 0.00421 

M Tm < 0.00169 

Sn 0.02107 

wr Ti 0.21066 

M W < 0.042t3 

!!4 lf < 0.00843 

Bd v < 0.00843 

!!! Yb < 0.00421 

k! y 0.16853 

bB Zn 0.08761 

3 a 0.02107 

s - Solutiw~ Standard Element 

For the calibration of analytkal instruments including bot'not limited to the follwv'ng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %rking reference samples' 
For interference studies and the debmination of correcfjon coefficients 
For detectlon IImH and linearity studies 
For additional intended uses, contact N Technical Staff 



010432 7.0 INSTRUCTIONS FOR THE CORRECT USE O f  THIS REFERENCE MATERIAL 

8.0 

9.0 

90.0 QUALlTY STANDARD DOCUMENTATION 

HMAfWOUS INFORMATION Please refer to the endosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdution was mlxed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

IO.? IS0 9001:2900 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 

Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 

Reglsttat ACWeditatiMl Board WNSI-FWB) 

' 

Members of IQ Net lntemational Certiflcatkon Network 
Argentina (IRAM), Australia (QAS), Austria (MS) ,  Belgium (Avinter) ,8raEil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repibltc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Gemany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll). Italy (ClSQ), Japan (JQA}, Korea (KSA-QA), Netherlands (KEMA). Noway (NCS), 
Po,land(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testlng and Calibratlon" 
Chemical Teotlng - Accredited MIA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 2000 "General Requlrements for the Competence of Reference Material PmducemA - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition &reement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRACf, Germany (DAR), Hong Kong (HWS, Ir&nd (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republk of Korea (KOLAS), The Netherlands (RvA), New Zealand (tANZ), Norway (NA), 
Porktgal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 lOCFR50 Appendix B - Nuclear Re~ulatory Commission - Domestic Licensing of Production and Utlllratlon~acllltles 

10.5 lOCFR21 - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 

10.3 MILSTD45062A (ObsotetdObserved) 



I 1  ,O DATE OF CERTIF!CATION AND PERIOD OF VALIDITY 010433 

11,l IV Shelf Llfe - The period of time during which the concentration of the anslyte(s) in a property packaged, unopened, and 
unwed standard stored under environmentally controlled and monitored conditions wlll m a i n  within the specifled uncertainty 
range. Sheif life is limlted primarily by transpirah (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studles (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four yews for solubs packaged in 500-mL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

17.2 Expiration Date - 7he date after which a CRM should not be used. Routine laboratory use of a CRM increases transp[ration 
losses and the chance of contamtnatlon which affect the integdty of the CRM and limit Its usefuf Ilfe. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explratlon date. 

Certification Date: July 22, 2004 

Expiration Date: 
J;i$OS 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Adrntnlstrator 

ud&+mr&Q- L w w  
Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com we bsite: www. ivstandards .corn 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRAII) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles," 

DESCRIPTION OF CRM Custom-Grade 10000 v@mL Potassium in 1.4% (abs) HNOs 

Catalog Number: 

Starting Material: KN03 
Starting Material Punty (%): 99.996753 
Starting Material tot No 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9957 f 28 pg/mL 

Certified Density: A ,023 g/mL (measured at 22" C) 

CGKZO-1 I CGKl O-2, and CGKIO-5 
Lot Number: X-KO2116 

INQRf3ANIC LABWRADCHEM LABS%. 14.3 K1 8 J19 
1.4% (abs) HN03 DATE RECEWEDI 

DATE EXPIRED: ---j3&g-a--&-- 
DATE WENEDn -.--c--- LW@-% I)l--.l)--C. 

~ ~ ~ c 3 j r :  -..L!Qix ---- PQt -X5SLGa ---- 

The Certified Vatue is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value fp) = & (SI = rnewr 

n = nurrt3er d measJrerrents 
YS = The sumrration cf dl signiWarR estirrated e m s  
(h4ost c o m n  are the musfrominstrmntal mwrerrent, 
web hing, dllutlon to v o l m  I snd the flxed ~ r c r  reported on t he 
NIST SiM certificate of matysis.) 

n X I =  individual mwk 

(@In 

Uncertainty (il= ZKL~R~Q 

TRACEABILITY TO NlST AND VALUES O8TAINED BY INDEPENDENT M'ETHODS 
c3 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST vie direct comparison to NlST SRMs. The uncertainties for each cettifed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 10,011 f 16 pg1mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method Y2 9957 f 28 pglmL 
ICP Assay NlST SRM 3141a Lot Number: 891312 

http://ivsalesQivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scak Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annualiy by a NET I M P  accredited calibration lab. The NlST test number is 6221260017-98. 

THERMOMETER CALIBRATION - The thermometers useel in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368IP14452, 176240/P14452,176240. The 
in-house procedure No..is 2-QC-001 .Thermometers which .are not caiibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, lI9016,471047 and NlST test report Nos. 81 11258522,81112557078, and 236090. 

4.3 

4.4 GLASSWARE CALlBRATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg1mt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm4 

- 0 AI 0.00090 

&I Sb < 0.00202 

As < 0.04044 

!Y! Ba 0,04044 

0 Be < 0.00020 

hn Bi < 0.00962 

0 B -c 0.00060 

Cd < 0.01213 

I 0 Ca 0.01360 

!!4 Ce < 0.02022 

M CS 0.00050 

M Cr 0.02022 

!!!! GO < 0.01213 

!!!! CU 0.02426 

M - Checked by ICP-MS 

M DY < 0.02426 

M Er c 0.02022 

!!d Eu 0.01213 

!!i! Gd < 0.00404 

!!l! Ga < 0.00404 

Ge 0.00150 

0 Au < 0.00300 

!!d Hf -c 0.00809 

!i! Ho 0.00202 

- M In < 0.04044 

M Ir < 0.02022 

Q Fe 0.00297 

M l a  0.00202 

!!i! Pb 0.01213 

- 0 Li 0.00003 

- M LU < 0.00162 

0 Mg 0.00109 

0 Mn < O.ooOo3 

0 Hg 0.01500 

!!!? Mo < 0.00809 

!!!? Nd c 0.00809 

52 Ni < 0.00230 

M Nb 0.00202 

os 

M Pd < 0.02022 

< 0.00250 

~ : ;t 0.00809 

S K  

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00121 

An Re 0.00404 

M Rh < 0.00404 

- M Rb 0.63001 

M Ru 0.00809 

M Sm 0.00404 

0 sc 0.00002 

P Se < 0.05000 

0 si 4 0.00340 

b!! Ag 0.00809 

- 0 Na 0.19537 

M Sr c 0,00202 

9 s 0.07200 

h!! fa < 0.02831 
n - Not Checked For 

k! Te < 0.12131 

M Tb < 0.00121 

M TI < 0.00404 

!!!! Th < 0.00404 

??? Tm 0.00162 

Y Sn 0.02022 

- 0 Ti 0.00070 

!!d w < 0.04044 

- M u 0.00809 

Q v o.00090 

!!!? Yb 0.00409 

!I! y 0.16175 

Q Zn < 0.00020 

M Zr < 0.02022 
s - Solution Standard Element 

6.0 INTENDED US€ 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatlon of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

storage & Handing - Keep tightly sealedwhen not in use. stofe and use at 33 f 4'C. Do mt pipd kom cwtmr.  Do nd return 
portions removed fa pipetting to mntaimr. 
Mtcmic WgM; Valeme; Coordnaticm Nunber; Cbnical F o m  In Solutian - 29,0983; +2; (6); K'@$ 

Charjcal Cmptibitty- Soluble in HCI, HNPs1 HGO, and HF s p a r s  rndtices. Avoid use of K O .  due to insohibility of ttx 
perchlorate. Stable vdh an metals and norgeKllc anions e m @  COd.. - 2-1 00 ppb leds st&le for months in 1% HNG I LDPE #xIcbiner. 1 -10,003 ppm SOMORS chemically &able for years m st&'? 15% H OI I LDPE omtahr. 
K m i n i n e  Sanpb Ipreparctim end Splub-o@ - Metal @s$dws very rSpr$l In Mer ]  Or? (sodiufn c a h d e  t~sm in Pto 
folmed by HCI dlsmlutiorcblmk levrtls of K in sodium carbonate c r b k  Orgstllckatrlcas (SUi fur I~awde digestion 1 
Munic S p e d m p i c  hfmdian {ICP-OES D l s  aregirrw as radialkm W): 

I- oes $md!?rlinad indicates serere at c mms.) 
2"' wckr rdlation fmm R E .s cn =me optical designs 

ICP-OES 771.531 nm 1.0 /OD3 VmL 1 atom 2"' ackr rediedin irpm RE .s an some optml designs 

ICP-WIS 3 9 m  10 m nb M1 =&HI WaIYl, '!Sea' 

(Coordination Number in p a d h a e s  is assumed, mt certain.) 

adom 

ICP-OES 404.721 nm 1.1 /OD5 p@nl 1 atom k,, 
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8.0 

9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infomation regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9002:2000 Quality Management System Reglstratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councll for Accreditation (RVA) 
Entidad Maxicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical TesUng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producersvv 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST} (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANE), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.2 lSOflE& i t 0 2 5  - 1999 "General kequirernents for the Competence of Testing and Calibration" 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compllance 

10.6 MIL-STD-45662A (Obsolete/Observed) 

11.0 DATE OF CERTIFICAT1ON AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL tow density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiation Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 
Ex Dl ra tion Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

- r c c ,  kfu+-A+- 
R" JoAnn Struthers, QA Administrative Assistant 

Certificate Approved 8y: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 fehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

lnorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate a83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade IOWO pg/mL Magnesium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Mg metal 
Starting Material Purity (%): 99.994984 

CGMGIO-1, CGMGIO-2, and CGMGIO-5 
Lot Number: X-MG03018 

Certified Concentration: 10,039 f 31 pglmL 

Certified Density: 1.051 glmL (measured at 22" C) 

The Certified Vatue is the instrument analysis value- The following equations are used in the calculation of the certified value and 
the uncertainty: 

CertifiiValue(E) = L (E) = meal 

n = mrrrber of rrsasuelrenp 
ZS = The sumnation d all slgniflcant estincated wms 
(Most c o r n  amthe mcrsfrominstrurrentai measurmmt, 
weighhg, dilution to voiuws, ;nd th8 flxed erfu r8portgd on t he 
NDST gavl Certricate of mtysls.) 

n XI= indivrnl mdts 

hP 
Uncertainty (k) =&E 

The independent sampks t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. 80th methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OSTAINED BY INDEPENDENT METHODS 
c? "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons a% having stated uncertainties." (IS0 VIM, 2nd 
ed., 1 993, definition 6. I O )  
D This IV product is Traceable to NlST via direct comparison to N1ST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertalnty error and the measurement, weighing and volume dilution errors, 

4.1 Assay Method ill 10,039 f 31 p@mL 

10,070 f 21 pglmL 
ICP Assay NlST SRM 3131a Lot Number: 991 107 

EDTA NlST SRM 928 Lot Number: 88071 0 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (MIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

4-3 THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifed in accordance with the procedures outlined by ASTM €7747 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOl.fhermorneters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identicetion Nos. 92564, 219016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATlON - In-house procedure 3-QC-002 is used to calibrate aW Class A Glassware used in the 
manufacture and quatity control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/NIS AND ICP-OES IN WJglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is ~eport8d below. Solutions tested by 1CP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.04714 

M Sb 0.00300 

E As < 0.o6001 

M Ba < 0.06001 

0 Be 0.00017 

M Bi < 0.00240 

- 0 0.00303 

hn Cd < 0.01800 

- 0 Ca 0.14984 

ce C 0.03000 

M cs < 0.00180 

0 Cr 0.02189 

!?! C O  < 0.01800 

- 0 CU 0.00674 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

Pr < 0.00180 

M Re 0.00600 

!!!? Rh < o.oO60o 

M Rb < 0.00600 

!!d Ru 0.01200 

M Sm c o.oo600 
M sc 0.06001 

M Se c o.04801 

M Ag < 0.01200 

- 0 s i  0.02357 

- 0 Na 0.02189 

M Sr 0.00300 

E S  

M Ta 0.04201 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For !he validation of anatytical methods 
For the preparation of ’working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te 0.18002 

- M Tb 0.00180 

!d TI c 0.00600 

E Th < 0.00600 

Tm 0.00240 

M Sn 0.03000 

Q Ti 0.09765 

!!!! w < 0.06001 

- M u 0.01200 

- fbl v 0.01200 

M Yb < 0.00600 

- M y 0.02021 

Q Zn 0.00572 

h!! Zr < 0.03000 
s - Solution Standard Element 
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8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration QMl Certificate Number 010IOS 
Recognized by: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acredltacion, a.c.(EMA) 
Members of 19 Net International Certification Netwoa: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQM), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea ()<SA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZlA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requtrernents for the Competence of Reference Material Producers" 
- Reference Matedals Productlon - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Ita& (SIT) 
(SINAL), Japan (JAB) (JNLA), Repubtic of Korea (KOIAS), The Netherlands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utlllzatlon Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 lSOflE& 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration" 

10.6 MlLSTD46662A (Obsoiete10bserved) 



1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I I .I IV Shelf Life - The perkd of time during which the concentration of the analfie($) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infroquentfy, by chemical fnstability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions ,performed at Inorganic Ventures I IV labs indicate a CRM 
shelf-tife of four years for solutlons packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and fnstabillty, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and h i t  its useful I&. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 15,2004 

Expiration Date: mp= 
1 Y 2 005- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaincs, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales8ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .O Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with 1SO Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicat Principles." 

DESCRIPTION OF CRM Custorn-Grade 10000 yglrnl. Sodium in 1.4% (abs) HN03 2.0 

Cablog Number: 

Starting Material: Na2C03 

CGNA10-1, CGNAIO-2, and CGNAIO-5 
Lot Number: W-NA03010 

Starting Material Purity (%): 99.99981 g INORiZiANIC LAES/RRDCHEM LAErS'bM2 
Starting Material Lot No 42063 DATE: REI,:€ T '/ED :: __._-- ~~&-9-/g~--" ____.__ 
Matrix: DATE Exr  I REI) z ____-  o s l q j i m . . , n -  

I N t i F T C i  : --sa ---F_3_23-!?-,,,, 
m4% (abs) HN03 IDATE CIPENEI) : ---mJfi.b3--- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 10,006 i 6 pg/rnL 

Certified Density: 1.032 glmL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

O e r t l f i e d V a l u g o = m  a= mal 

Uncertairrty {d = 2 1 W s l p  

n XI= b-midual r e a s  

(nYn 

n = nurri3erctf m a m m t s  
= The sumnation d dl &dfkant estiwated e m s  

(Most c m n  arethe ermsfromlnstrumntal measuremnt, 
weighing dlkrtlon to voEum, mi the fixed errcr reported on t he 
NLST Shl cettficde of ;nab&.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED 6 Y  INDEPENDENT METHODS 
12 'Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chah of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlon 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertalntks for each certified value are 
reported, taking into account the SRM uncertainty m o r  and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method #l t0,000 ;t 6 y g h L  
Gravlmetric N1ST SRM Lot Number: See Sec. 4.2 

Assay Method t 2  10,019 f 33 pglmL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMfW-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
h e  NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These welghts are tested 
annually by a NlST I NVLAP accredited Calibration lab. The NIST test number is 822126001 7-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in eccordance with the procedures outfined by ASTM €77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,1762401P14452, 176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALI8RATIOEI - In-house procedure 3-QC-002 Is used to calibrate ail Class A Glassware used in the 
manufacture and quafity control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN VglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltesd Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

5.0 

- 0 AI < 0.00090 

M Sb 0.00050 

- M As 0.00999 

M f3a c 0.00999 

0 Be 0.00020 

M Bi < o.00040 

0 B c o.ooo6o 

- M Cd 0.00300 

9 Ca 0.00050 

- M Ce 0.00500 

- M CS < 0.00030 

M Cr 0.00500 

M CO 0.00300 

0 Li 0.00003 

M Lu c 0,00040 

0 Mg 0.000i0 

0 Mn < o.oooo3 

M ~0 < 0.00200 

M Nd 0.00200 

Q Ni < 0.00230 

Nb < 0.00050 

0 H9 < 0.01500 

n 0 s  

M Pd c 0.00500 

Q P e 0.04000 

M Pt < 0.00200 

M Pr 0.00030 

!!!! Re 0.00100 

M Rh < 0.00100 

M Rb 0.00100 

M Ru 0.00200 

M Sm 0.00100 

0 sc < 0.00002 

0 Se 0.05000 

P si 0.00340 

M As 0.00200 

- S Na 

M Sr < 0.00050 

Q S 0.07200 

!!!? Te 0.02998 

!I!! Tb 0.00030 

M TI < 0.00100 

M Th < 0.00100 

M Tm 0.00040 

b! Sn c 0.00500 

Q Ti 0.00070 

M w c 0.00999 

M u 0.00200 

Q V c 0.00090 

M yb 0.00100 

M Y < 0.03997 

Q Zn 0.002so 

0 cu e 0.00140 M Pb < o.00300 - 0 K 0.04000 hn Ta e 0.00700 M a = 0.00500 
M - Chedted by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the folowhg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference sampies' 
For interference studies and the determlnation of correction coefficients 
For detection llmlt and lineartty studies 
For additional Intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE O f  THIS REFERENCE MATERIAL 



8.0 

9.0 

H m R D O U S  INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY ., This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

010444 
10,O QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration PMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB} 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Neuntemational CertHicatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungaw (MSZI), Ireland (NSAI), Israe! (Sfl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (EM), Noway (NCS), .. - .  
Pdand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR}, Switzerland (SQS) 

- Chemical Testing - Accredited A2!A Certlficate Number 883.01 
10.2 ISOllEC 17026 I 1999 "General kequlrements for #e Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAESINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerlend (SAS), United Kingdom (UKAS) 
and Untted States (MILAP) (ICBO ES) 

10.4 1OCFRSO Appendix 8 - Nuclear Regulatory Commlssion - Domestlc Licensing of Production and Utilization Facilities 

10.5 I OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSlD45662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALiDlTY 

1 I .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentaHy controlled and monitored conditions will remain within the specified uncertainty 
range, Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabflity. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablllty, the shelf t i  can be extended past this Ibnit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of conternination which affect the integrity of the CRM and llmh its useful Ilfe. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 27, 2003 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010445 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



01@446 
i n o r g a n i c  v e n t u r e s  / i v  I a b s  

195 lehigh avenue, suite 4, lak8WOod, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

E. - ma i I : ivsales8ivst and a rd s . c o m we bsi te : www. lvstand ard s .corn 

c e r t i f i c a t e  o f  a n a l y s i s  
1 .O 

2.0 

3.0 

4.0 

inorganic Ventures l1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materiats," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Lithium in 0.1% (abs) HNO3 

Certified Density: 1.004 g/mL (measured at 22" C} 

The Certiied Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Oertrled Vdue 0 = g& a= m e 8  

RS = lhearmnatim cf dl signillcant estirrrnted ems 
Most c m n  am the errasfrominstrumntal mea sur^ 
weighhg, dilution to volwne, mi the fixed wru reported on t he 
M QW certificate al sna&sis.) 

n )(I= ir#livldualresdts 
, n =  m#rberoTmeaswenrrits 

Unceriairrty (k) = 211mdw wn 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within tbe stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usuatly 
national or internationel standards, through an unbroken chain of comparisons all having stated uncertaintias.' (IS0 VIM, 2nd 
0d., 1993, definition 6.10) 
CJ This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each cediifred valuer are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.A Assay Method #I 995 f 2 pglmL 

995 f 6 (JglmL 
ICP Assay MIST SRM 3129a Lot Number. 000505 

Gravimetric NlST SRM Ld Number. See Sec. 4.2 

Assay Method Ut2 
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4.2 

4.3 

4.4 

BALANCE CAClBfUTlON - All balances are checked daily using in-house procedure number 6-lMM-001. The weights 
used for testing are annually compared io Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2, 
The NlST test number is 622/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with B class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVtAP accredited calibration lab. The NlST test number is 822i260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 ate 
traceable to NlST Identification Nos. 92564, 119016,471047 and NtST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLiC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custorn-Gade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

- 0 AI 0.00120 

M Sb 0.00100 

!!! As < 0,01998 

h!! Ba 0.01998 

0 Be 0.00020 

M Bi < 0.00080 

- 0 B 0.00020 

M Cd 0.00599 

Ca 0.04050 

M Ce < 0.00999 

M CS < 0.00060 

M Cr 0.00999 

M co < 0.00599 

9 CU 0.00100 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr 0.00060 

M Re < 0.00200 

M Rh < 0.00200 

M Rb < 0.00200 

M Ru < 0.001100 

M Sm 0.00200 

b!! SC 0.01948 

!k! Se < 0.01598 

Q Si 0.046~0 

E Ag .z 0.00400 

- 0 Na 0.03200 

0 Sr 0.00026 

9 s 0.01250 

1?. Ta 0.01399 

n - Not Checked For 

!!!! Te < 0.05994 

M -n < 0.00060 

M TI < 0.00200 

Th < 0.00200 

!!!! Tm < 0.00080 

Q Sn o.00600 

0 Ti 0.00070 

0 w 0.00400 

M u 0.00400 

- 0 v 0.oO009 

M Yb e 0.00200 

!!!! 'f 0.07992 

Q Zn o.ooia 
M Zr e 0.00999 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIM 010448 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Materiel Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - Thls solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of 
Argentina (IRAM), Australia (QAS), Austria (CMS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Genany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEN), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), S e r l a n d  (SQS) 

- Chemical Testlng - Accredited A2LA Certificate Number 883.01 

Net tnternational CertlflcaUon Network: 

10.2 ISOliE& 17025 - 4999 "General Requlrements for the Competence of Testing and Calibration" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A 2 U  Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubiic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO E$) 

10.4 I OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licenslng of ProductJon and Utllizatlon Facllitles 

10.5 I OCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

qQ.6 MIL-STD45662A (ObeoletdObserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .I N Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentaIly controlled and monitored conditions will remain within the specifwd uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemicaliy-stable solutions performed at lnorganlc Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf life can be extended past this limit. 

11.2 Expiration Date The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 12, 2003 
Expiration Date: 

0~~201t5 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate'Approved By: Katalin Le, QC Supervisor 

Certifytng OffIcer: Paul Gaines, Chemist. Senior Technical Oirector 



010450 
i n o r g a n i c  v e n t u r e s  1 iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 7'32-901 -1900 fax: 732-901-7903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CW)  Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 32-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisicat Principles." 

DESCRIPTiON OF CRM Custom-Grade to00 )rg/mL Barlum in 0.1% (abs) HNOs 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 ?: 3 pg/mL 

Certified Denslty: 0.999 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified vaiue and the uncertainty: 
~ e r t ~ i e d  V a h  = (SI = mm 

uncertainty (a = & , ~ l n  

n x, = indhridual resu#s 
n = nun-ber of masuremts 
ZS = The fium-mtion d dl agMicant &lmted erms 
(Most c o m n  arethe ararsfrominstrmntal mar;urerrent, 
vveigh[ng, dUianto votume, ad thefixed e m  reportedon the 
NtsT SFaVl certifkate d mawsis.) 

wn 
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usuaily 
national or international standards, through an unbroken chain of comparhons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6-10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 YglrnL 
Gravimetric NET SRM Lot Number: See Sec. 4.2 

ICP Assay NlST SRM 3W4a Lot Number: 992907 

Assay Method #2 996 f 4 pglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house promdure number 6-IMM-001. The weights 
used for tasting are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analyticai weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accardance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
In-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test repott Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES {TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 1CP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efident for the removal of particles down to 0.3 prn- 

8 AI 0.00011 

M Sb < 0.00108 

M As < 0.02114 

Ea 

M Be < o . o m  
- M Bi < 0.00085 

- B < 0.14800 

Cd < 0.00634 

Q Ca 0.00072 

- Ce =z 0.01057 

- CS 0.00063 

!!!! < 0.01057 

!!!! CO < 0,00634 

!!d CU < 0.01269 

M - Checked by ICP-MS 

&! @ 0.01269 

M 0.01057 

0 < 0.00040 

Q Gd 0.00052 

M Ga 0.00211 

!!d 0.01269 

M Au < 0.00634 

!!!! Hf 0.00423 

Ho < 0.00106 

- In 0.02114 

c M tr e 0.01057 

Q F@ 0.00062 

&!! La < 0.00106 

- M Pb 0,00020 
0 - Checked by ICP-OES 

- 0 0.00400 

!$,-Lu .c 0.00085 

Q Mg o.00009 

!!!! Mn < 0.00846 

0 H9 0.01200 

!!!! Mo 0.00423 

- 0 0.00330 

M Ni < 0.01691 

M Nb < 0.00106 

II 0 s  

M Pd < 0.01057 

- 0 P < 0.00260 

!!! Pt < 0.00423 

0 K < 0.00180 

i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the follovhg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
f o r  the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

- M Te < 0.06343 

Q Tb 0.00390 

E?! TI 0.00211 

n Th < 0.0021t 

bd 0.00085 

M Sn e 0.01057 

M T i  < 0.10571 

M w 0.02114 

- 

I M u < 0.00423 

!!d v < 0.00423 

M Yb 0.00211 

Q Y o.oo040 
5! Zn < 0,00039 

!!! Zr < 0.01057 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS lNFORMATiON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous, 

10.1 IS0 9001:2006 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), f rance (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), israel (SII), Italy (CtSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC) Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing . Accredited A 2 U  Certificate Number 883.01 
10.2 ISOAEC 17026 - 1999 "General kquirernents for the Competence of Testing and Calibration" 

10.3 lSO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2lA Certificate Number 883.02 
A2lA Mutual Recognltian Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNW), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (tCB0 ES) 

- Domestic Licensing of Production and Utilization Facilities 
10.4 I OCFRdO Appendix B - Nuclear Regulatory Comt%ssion 

30.5 10CFR21 - Nuciear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD-45662A (ObsoleWOherved) ,- 



11.0 DATE OF CERTtFlCATlON AND PERlOb OF VALIDITY 010453 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within tha specified uncertainty 
range, Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed a! Inorganic Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 5WmL low density polyethyiene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Rate - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrky of the CRM and limit its useful life. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 05, 2004 
. ..- Expiration Date: 

t2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

& + # d e  &b 
Certificate Approved By: Katalin La, QC Manager 

Certifying Offlcsr: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsa\esQivstandards.com we bsite: www.ivstandards.com 

c e r t i f j c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labei(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pgImL Beryiliurn in 2% tabs) HNO3 

Catalog Number: 

Starting Material: Be(0OCCH 3)2 
Starting Material Purity (%I: 99.999897 
Starting Material Lot No ol-lo-ol Matrix: 1 NDRfihpj 111: 1 F:ADCI.-IEM LABSW 3 4 3  

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1007 f 4 pglmL 

CGBEI-1, CGBEI-2, and CGBEI-5 
Lot Number: W-BE01104 

2% (abs) HN03 TIATE REZCE 1 VEIC): _ _ _ _  ffihjLQ?k _______-_- 
DR-rE E:XP I R E D  
DATE 

__.....- 9LQ!!I.39?5.-.,vs5-- 
DF'ENED : ___-_ p!Qdw _-----I --.- 

1 imm3 : 2E.m _.-_- -.- FC! : "...-F-5339.3 --. .. 

Certified Density: 1.023 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Vdue (Qi = a a= mijn 

n =  nurrberdmsurerrwrts 
ES = The wmnatbn d all sigrdfiiant estirrated wmrs 
(Most c m  are the errasfrominstrurrental m8suramt, 
weighing, dlMlon to velum?, and the fixed ma rsported on t he 
NlST €Rd certlficate d aabsis.) 

n xr = indivictual rssults 

mYR 
Uncertainty (3 = 2i(ersIe 

TRACEABILITY TO NlST AND VALUES OBTAINED BY JNDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of 3 standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertalnties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
Cl This N product is Traceable to NET via direct comparison to NtST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.7 Assay Method #I 1007 f 4 pg/ml 
ICP Assay NIST SRM 31 05a Lot Number: 892707 

Assay Method #2 1M)2 p@mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsa\esQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gethart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NfST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATiON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASJM E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001.Therrnometers which are no! calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 11258522, 811/2557078, and 236090 

GLASSWARE CALIBRAT1ON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPiMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested #or trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI 0.00800 

E! Sb < 0.00109 

!!!! AS 0.02175 

!!!! Ba 0.02175 

2 Be 

- M €3 0.00087 

0 8 0.01200 

!!d Cd 0.00652 

0 Ca 0.00164 

h!! Ce 0.01087 

k! CS < 0.00065 

51 Cr < 0.00900 

CO 0.00652 

!!!! CU < 0.01305 
M - Checked by ICP-MS 

1 4 DY < 0.01305 

~ II Er < 0.01087 

M Eu < 0.00652 

, M Gd < 0.00218 

!d Ga < 0.00218 

rUr Ge < 0.01305 

!k! Au 0.00652 

' Hf 0.00435 
I 

M Ho < 0.00109 

N! In 0.02175 

It C 0.01087 

0.00268 

I 

I I! Fe 
, M La 0.00109 

& Pb < 0.00652 

Q Li 5 0.00002 

Lu e 0.00067 

9 0.00003 

s! Mn < o.ooO02 

Q Hg 0.01500 

M Mo < 0.00435 

M Nd c 0.00435 

!!!! 0.65245 

M Nb < 0.00109 

os 
M Pd 0.01087 

n p  

!@ Pt < 0.00435 

9 K c 0.1oOoo 
0 - Checked by ICP-OES 1 - Spectral Interference 

!!!! Pr 0.00065 

hR Re < 0.00218 

M < 0.00218 

!!d! Rb 0.00218 

!d Ru < 0.00435 

M Sm 0.00218 

Q Sc < o.00009 

M < 0.01740 

- 0 si 0.00649 

M &I < 0.00435 

- 0 Na 0.00368 

M Sr < O.oOfO9 

i s  
!h!! Ta < 0.01522 

n - Not Checked For 

!d Te < 0.06525 

!d Tb < 0.00065 

!d TI 0.00218 

h! Th 0.00218 

M Tm < 0.00087 

h!! Sn < 0.01087 

M e 0.10874 

M w .0.02175 

M Yb < 0.00218 

M y.  < 0.08699 

M Zn -e 0.04350 

!b! Zr 0.01087 
s - Soluthn Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 

11.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure iV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 EO 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Colurnbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swjtzerland (SQS) 

- Chernlcal Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOItEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubk 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-S tNGlAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (WLAP) (IC80 ES) 

10.4 10CfR50 Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Productlon and Utilization Facilities 

10.5 1OCFRz1- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTO45662A (ObsoletdObsetued) 

DATE OF CERTIFICATION AND PERIOD OF VALJDITY 

t l . l  IV Shelf Life - The period of time during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions NII remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solutlon) and infrequently, by chemic81 instability. 
Transpiration studies (P-SPO1020) of chernically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabitity, the shelf life can be extended past this fimit. 

1 t .2 Expiratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CFW end lhit its useful iife. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 08,2004 

Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Manager 

Certlffcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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010458 
a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mait: ivsales@ivstandards.com website: www.ivstandards.com 

f i ca te  of a n a l y s i s  
Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and iabel(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Chromium (+3) in I .4% (abs) HNOs 

Catalog Number: 
Lot Number: 
Starting Material: Cr pieces 
Starting Material Purity (YO): gs.gg7404 

CGCR(S)I-l, CGCR(3)1-2, and CGCR(3)l-5 

X-CR02137 

Certified Density: 1.01 I glmt (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in We 
calculation of the certified value and the uncertainty 

~rtTietiValUe(F) = & (s) = man 

n =  nurrbetofwmuemnts 
IS = lhe sumation d all Sigdfkant estinated erro1s 
(Most c m n  arethe a r a r s f r o m M m n t a l  m w m  
weighing, dllution to volum, and the fixed erru reported on the 
NBT sra\n certificate of malyss.) 

n xl = indkidual results 

Uncertainty (4 = 2&.i2l1~ 
(nYn 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all h a w  stated unwrtalntles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

Thls IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and Wome d i l u h  errors. 

4.1 Assay Method #l 1002 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3112a Lot Number; 990607 

Gravimetric NIST SRM Lot Number: See Seo, 4.2 
Assay Method #2 1004 MglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using In-house procedure number 6-lMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master WQhb and are traceable b the National 
InsUtute of Standards and Technology (NIST). The NIST Traceablllty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82Z260017-98. All analytical balances are calibrated eve9 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST I NVlAP accredlted calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the deterrnlnation of the final densities are calibrated vs standad 
thermometer No. 903-2680 which was certified In acaxdance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,21736W14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to N1ST Identlflcation'Nos. 92564,119016,471047 and NlST test ~9pOrt NOS. 8111258522,81112557078, and 236090. 

GLASSWARE CALl8RATlON - In-house procedure 3-QC-002 is u k d  to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY CPIMS AND ICP-OES IN @mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and LCP-MS, The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an UCf A-Flltered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of partldes down to 0.3 pm. 

5.0 

- 0 Af 0.00120 

hn Sb 0.00203 

!!! As < 0.04053 

M Ba < 0.04053 

M Be < 0.00203 

M Bi 0.00162 

9 8 0.01000 

M Cd 0.01216 

I2 Ca 0.01818 

M @ < 0.02027 

M cs 0,00122 

3 Cr 

&!! 0.01216 

M Cu 0.02432 
M - Checked by 1CP-MS 

!!d DY 0.02432 

!!4 Er 0.02027 

M f3.1 e 0.01216 

c M Gd 0.00405 

M Ga < 0.00405 

b!! Ge 0.02432 

!!d Au 0.01216 

!l!! Hf < 0.00811 

!d < 0.00203 

!d In < 0.04053 

!!! Ir 0.02027 

I! Fe < 0.01000 

M La c 0.00203 

M Pb 0.00089 

Q tt 0.00002 

M LU C 0.00162 

Q Ms 0.00030 

M Mn 0.01621 

0 Hg < o.oi500 

M Mo < o.ooaii 

11 Nd 0.00811 

9 NI 0.02000 

4 Nb < 0.00203 

n 0s 

M Pd c 0.02021 

0 P < 0.04000 

M 0.00811 

0 K 0.00180 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00122 

!!! Re < 0.00405 

M Rh < 0.00405 

M Rb 0.00405 

M Ru 0.00811 

!Y? Sm 0.00405 

M SC 0.04053 

h! SS < 0.03242 

Q SI c 0.20000 

M Ae c o.ooait 
Q Na 0.00647 

M Sr < 0.00203 

! S  

b!? Ta 0.02837 
n - Not Checked For 

!!! Te 0.12159 

M Tb 0.00122 

b!! TI < 0.00405 

M Th 0.00405 

& Tm 0.00162 

M Sn 0.02027 

9 c o.00100 

!!d w < 0.04053 

!d u 0.00811 

Q V 0.02000 

b! Yb 0.00405 

h! y 0.16212 

9 a 0.00400 

!!! Zr 0.02027 
s Solution Standard Element 

For the calibration of analytical instruments fnduding but not limited to the fo lMng: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and DCP 
For the validation of analytical methods 
For the prepantion of "worklng reference samples" 
For interference studies and the determlnath of correction coefkients 
For detection limlt and linearity studies 
For additional Intended uses, contact 1V Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stmge I3 Hadng - Ke tp tightly sealed v h n  noQ in use. Stoce md use d a0 f 4%. D 0 ml pipet from contamer. Do not rdum 
potUons removed fa pipstthg to mntelner. 

Chenical CompatibHty - Stabkln HCI, HNO,, HSO., H F, HPO.. Avoid basic madla. Stable Mh m o d  medals and inorganic 
anions in acidic media. 
Stabirty -2-1Wppblevuls si&k formonthsin 1% HNO, lLWE wntalner. 1-10,OaI ppm solutbm chemicallystable tor yearrrin 

Cr Cantalrhg Samples (Pfepnrdian and SolUio@ - Meld (soluble m H CI ); O&ks.Orts (Chme crebides are wry diftbl to 
dssalve . The blkmng procedures [A-D] are commonly uiwd: 

Wight; Valence; Cmrdntdirn Hunber; CheTIical F m  m So Mim - S1.9961; +S, 8; Cr@l,ObJ' 

1 5% HNOJ 1 LDPf COntaiIW. 

A. Fuslm M h  KHSO, and adractm with hot KC 1. The r a W  fustdwlth NaaCCOI and KCIO,, 3:l. 
8. Fusion d t h  NWSO. and NaF, 2:l. 
C. Fusion v\lth rnagrresia or lime tKIc( sodium OT pdasslunr &30MdeS, 41. 
D . Fuslon Wh NaRI or NaOH and KNO, or NaOH md Nan,. 
Nlcktl,lron, copper, a Saver crudbles shouldbe used for& Platinum maybe used for  4,8 and 

Organic Matrices (Ash at 4S'C folmml by me of the &don naethods above or suIWkhY&q;len pero&4e acid digestlorn maybe 
applicabie to m mibe cortaining samples) . 
,fflanic Spedroa~coplt M o m n l t l m ( I 8 9 E S  0.Lsare givenas radiilla~wieUr): 

2 552nm 1 ion 
ion ICP-OES 284.325 nm 0.008 I0.0007 ~gltnt 1 

ICP-MS 2E.654 nm 0.01 /O.ml ~JWL 1 ion Cu,Ta,Y 
ICP-Ms 52 a m  4017Jt da M' JLs"O, uPr:Olfhe T r ,  "Cr,*Cr Cnessuffr! from many 

Order T m  IrrterferenceaQn ckrlinad irdkates severe at F mcs.) m. 
more pdc&al herle rences tom SA fur, chbrlne and argon 
CompaLnds of oxygen, nltmgm and catt')on 

8.0 

9.0 

10.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEmY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System ReglstmUon = QMl Certificate Number 010105 
Recognized by. 
Registrar Ameditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltaclon, a.c.(EMA) 
Members of IQ Net International Certlficatlon Network: 
Argentina (IRAM), Australia (QAS), Austrla (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France {AFAQ), Gemany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSAIQA), Netherlands ()<€MA), Noway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (MNOR), Switzerland (SQS) 

- Chemtcal Testing - Accredited A2LA Certificate Number 885.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited A2LA Cwtlficato Number 883.02 
M I A  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IN), Norway (NA), 
Portugal (IPQ), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utilization Facilities 

10.2 ISOIIEA 17025 - .I99#"Generei kequirernents for the Competence of Testing and Calibration" 

10.5 IOCFRZI - Nuclear Regufatory Commlssion - Reporting Defects and NonCompllance 

10.6 MILSTD45062A (Obsolete10bsenred) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
010461 

1q.I IV Shelf Life - The period of time during which the amcentration of the analytels) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condltlons will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sdution) and Infrequently, by chemical instablllty. 
Transplration studies (P-SP01020) of chemically-stable solutlons performed at Inorganic Ventures 1 IV Labs Indicate a CRM 
shelf-life of four pars for solutions packaged in SOO-mL low denslty polyethylene bottles. When stored under spedal conditions 
that rntnirnize transpiration and InstaMllty, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory us8 of a CRM increases transpltatlon 
losses and the chance of contamination which affect the integrity of the CRM and lima Its useful Ilfe. 
Inorganic Ventures I tV Labs concurs with state and federal regulatory agencies' recommendations that solubn standards be 
assigned a one-year expiration date. 

Certification Date: August 16,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: ' Nick Maida, QA Administrator 

Certifying ~ff i ier:  Paul Gaines, Chemist, Senior Technical Director 



010462 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-$69-6799 732-901-1900 fax: 732-9M-1903 

e-mail: ivsalesQivstar?dards.com website: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CW)  Manufacturer: 

CertSficate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade '1000 p g h L  Copper in 2% ( a h )  HNCb 

Catalog Number: CGCUI-1, CGCUl-2, and CGCUI-5 
Lot Number: X-CUO2067 

3.0 

Starting Material: Cu shot 
Starting Material Purity {%): 99.999437 
Starting Material Lot No ~ 0 9 ~ 1 3  
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1003 f 3 p@mt 

Certified Density: 1.01 5 glmL (measured at 22" C) 

The Certified Value is the wet assay value. The following equatlons are used in the calculations of the certified value and h e  
uncertainty 

certified value (s;) = 

uncertainty (Q =JCCS,W~ 

(5;) =* mean 
n xI= ndivicfuatresults 

n = mrrber of m m w e n t s  
13 = The sunmation d all signiliiarrt estirnbd ems 
(Most c o r n  am the errcrsfrominstrmntd mawetrent, 
weighing, elllution to votwre, and the flxed erru reported on t h8 
NIST SMTetUfiCate of malyds.) 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
mfldence interval. Both methods were compared and shdwed agreement within the stated uncertainties. This agreement a 
confirmation of the accuracy of this CRM. 

"Pmperty of the result of a measurement or the value of a standard whereby it can be related to stated mfmnces, usually 
national or international standards, through an unbroken chain of comparisons all having stated ~ncertalntles.~ (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
* This IV product is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking Into account the SRM uncertainty emr and the measurement, weighing and volume dilution ertws. 

4.0 TwuxmiLiw TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 

4.1 Assay Method #I 1003 3 3 VglmL 
EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 1001 f 2 (IglmL 
ICP Assay NlST SRM 3114 tot Number: 891811 

http://ivsalesQivstar?dards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBvllON - All balances are checked daily using inhouse procedure number 6-IMM-001.l?le WelghtS 
used for testing are annually compared to Gerhart Scale Corporatlon's master weights and are traceable to the N a h l  
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Ctass 1 and 692476A - CIass 2. 
The NlST test number b 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analyticai Mght set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST lest number is 822/260017-98. 

THERMOMETER CAUBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77437 and NIST 
Monograph 150 using NIST Test Nos, and Std Nos.: 769543,217368n69543,217368/P14452,176240/P14452,176240. The 
in-house procedure No, Is 2-QC-001 .Thermometers which am not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identifiatton Nos. 92554,119016,471047 and NlST test repwt Nos. 811/25&522,811/2557078, and 236090. 

GLASSWARE CALlBRATION - In-house procedure 3-QC-002 is used to callbtate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result f m  the most sensitive 
method for each element, Is repatted below. Solutians tested by ICP-MS were analyzed in an ULPA-Filtered Clean R m .  An 
ULPA-Filter is 99.9985% emdent for the removal of partides down to 0.3 pm. 

0 0.00090 

!d Sb < 0.00252 

!!d As O.OW5 

!d Ba < 0.05045 

!!!! Be 0.00252 

M f31 0.00202 

!!!! 8 0.35312 

h! e 0.01513 

9 Ca o.oooi1 
!!!! Ce 0.02522 

h!! cs 0.00151 

hn Cr 0.02522 

h! CO 0.01513 

2 
M - Checked by ICP-MS 

6.0 INTENDED USE 

!!! DY < 0.03027 

!!!! Er c 0.02522 

!!!! Eu 0.01513 

! Gd 0.00504 

M Ga 0.00504 

!d Ge 0.03027 

E Au 0.01513 

M Mf = 0.01009 

b! < 0.00252 

M In < 0.05045 

b!! Ir < 0,02522 

Q fe 0.00054 

M 0.00252 

- M pb o.Ooo50 
0 - Checked by ICP-OES 

$2 LI 0.00002 

I M Lu < 0.00202 

Q Mg 0.00001 

M Mn < 0.02018 

0 Hg < 0.01500 

M Mo < 0.01009 

M Nd c 0.01009 

M b b  e 0.00252 

M Ni < 0.04036 

- n Os 

M Pd < 0.02522 

- 0 p c 0.00260 

E? Pt < 0.01009 

P K 0.00180 
i - Spectral Interference 

For the calibration of analytical Instruments including but not IimJted to the fobwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Wrktng reference sampbs" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL' 010464 

8.0 

9,O 

10.0 QUALITY STANDARD DOCUMENTATION 

HMARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Infomation regarding this CRM. 

HOMOGENEITY - This s~lution was mixed according to procedure I V - ~ ~ M - 0 0 4  and Is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certlficale Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexima de Acredibdon, a.c.(EMA) 
Members of JQ Net Intematlwal Certfflcatioo Network: 
Argentina (IRAM), Australia (QAS), Austria (c>QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQM), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAU), Israel (Si!), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEMA). Norway (NCS), 
Poland(PC3C Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR). Switzerland (SQS) 

-Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Yaterlal Producers" - Reference Masefiafs Producthi - Accredited A2LA Certlflcate Number 883.02 
A2tA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-UBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FlPIAS), France {COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), lbly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea ( K O W ) ,  The Netherlands (RvA), New Zealand (IANZ), Norway (NA}, 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzedand (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO E$) 

10.4 1OCFRFiO Appendix B - Nuciear Regulatory Comrnisslon - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIEC 17025. - 1999 "General keequirernents for the Competence of Testing and Callbrstfon" 

10.5 10CFR21 - Nucleer Regulatory Commission - Repwting Defects and Non-Compliants 

10.6 MlLSTD45862A (ObsoletdObsetved) 



010465 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDlTY 

1t.l IV Shelf tlfe - The perlod of time during whicfi the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is lirnibd primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SW1020) of chemically-stable solutions performed at Inorganic Ventures 1 IV Labs Indicate a CRM 
sheif-life of four years for sdutions packaged in 500-mL !ow density polyethylene bottles. When s h e d  under specla! conditions 
that rninimke transpiration and instability, the shelf life can be extended past this limlt. 

lq.2 E3plretlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases WnspiratiOtI 
losses and the chance of contamination which affect the integrity of the CRM and llmlt its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations Uwt solutlon standards be 
assigned a one-year expiration date. 

Certification Date: August 16,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technicat Director 



* 010466 

i n o r g a n i c  v e n t u r e s  i i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087Ot usa 

e-mail: ivsales@ivstandetrds.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 7321901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures ! IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed .and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label($), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and ISO' Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnL Nickel in 9.4% (abs) HNOs 

Catalog Number: CGNI1-1, CGNII-2, and CGNII-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

X-N102032 
Ni pieces 
99.999371 
L06t02 
1.4% (abs) HN03 

DATE RECEIVED: - 
DATE EXPIRED: 
DATE QFENE 

-.-.I---- 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 pghL 

Certified Density: 1.01 1 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

c43rtiTiVakS(s) = & (E) = mal 

n =  lvR?t%rdmeasur€!mts 
YS = Thesumrrrtion d all ggr#iiant estiiwated m s  
(Most c o m n  arethe ararsfrmhstrmntal masurewer$ 
weighing, dilution to vdm, md the fixed e m  reported on the 
NST S d  certificiJte of malyss.) 

n XI= brdkidual mats 

w 
Uncertainty (2) =21C)=s,'i41~ 

The independent ssmples t-test was used to determine if gem is agreement between the above assay methods at the 95%' 
confidence interval. Both methods wen? compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chaln of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
!J This IV product is Traceable to NIST via direct comparison to NIST SRW. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method tl 999 f 3 pglmt 
EDTA NtST SRM 928 Lot Number: 880710 

Assay M e t h o d  #2 1002 f 3 pglmL 
tCP Assay NiST SRM 31 36 Lot Number: 000612 

mailto:ivsales@ivstandetrds.com
http://www.ivstandards.com


010467 
4.2 

4.3 

4.4 

- 0 Li e 0.00006 

M Lu < 0.00439 

0 Mg 0.00002 

M Mn < 0.04385 

0 Hg < 0.03441 

M Mo < 0.02192 

M Nd < 0.02192 

!J Ni 

M Nb 0.00548 

c n O s  

M Pd < 0.05481 

Q P < 0.31280 

- M Pt < 0.02192 

- 0 K 0.00043 

0 - Checked by ICP-OES i - Spectral Intel'ference 

4 0.32886 

4 0.00329 

4 0.01096 

4 0.01096 

~m 0.00439 

M 

M 

M Sn 4 0.0!5481 

4 0.54811 

0.109fi2 

4 0.02192 

4 0.02392 

M V  
!!!w 
M U  
M V  

yb 4 0.01096 

M y . L 0.43849 

0.001 89 M Zn 

M Zr 
4 0.05481 

Solution Stsndard Element 

6.0 INTENDED USE 
For the calibration of analytkal instruments including b t  not limited to the fofiowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction GOeffkienb 
For detection limit and lineariiy studies 
For additional intended uses, contad IV Technical Staff 



04046# 8.0 HrnRDOUS INFORMATlON - Please refer to the enclosed Material Saftey Data sheet for inform ion regard! this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-0011 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD 00CUMENTAT10N 

10.3 IS0  9001:ZOOO Quality Management System Registration - QM1 Cectificate Number O I O I O S  
Recognized by: 
Registrar Accreditation Board (ANSI-RAF) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of Net*: 
Argentina (IRAM), Australia (QAS), Austrla (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hbng Kong (HKQAA), 
Columbia (CQNEC), Czech Repubk (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany {OQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAt), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PS8), Slovenla (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOHEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlflcate Number 883.02 
A2U Mutual RecognitDon Agreement Partners: 
Australia (NATA), Austria (ElmwA], Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Partugal (IPQ), Singapore (SAC-SINGCAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilltation FadHUes 

10.2 ISOflE& 17025 - 1999 "General kequirernonts for the Competence of Testing and CalCbraUon" 

10.6 10CFRZl- Nuclear Regulatory Commisslon Repotthg Defects and Non-Complianee 

10.6 MlL-STD45662A (Obsolete10bsewed) 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

14.1 1V Shelf Life - The period of time during which the macentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled end monitored conditions will remain within the specMed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infwquenlly, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelfJife of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf IHe can be extended past this limit. 

11.2 Explratlon Uate - The date after whtch a CFW should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and lknH its useful life. 
inorganic Ventures / IV tabs concurs with state and federal regulatory agencies' recomrnendatktns that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 27, 2004 



010469 12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 6y: J o h n  Struthers, QA Administrative Assistant 

Certificate Approved By: Kotalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical OirecZor 

! 



i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQlvstandards.com website: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  

1 .o 

I 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufadumr: 
Certificate M83-02. The certificate is designed and the certified vatu&) and uncertainty(las) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisicaf Principles." 

DESCRlPTiON OF CRM Custom-Grade 4000 pglmt Cadmium In 2% (abs) HNOj 

Catalog Number: 
Lot Number: 

Starting Material: Cd shot 

CGCDI-f CGCDI-2, and CGCD¶-5 
Y-QCDOllO9 

Certified Concentration: 

Certlfied Density: 

The Certified Value is the lnstrument analysis value. The fallowing equadons are used in the calculation of the certified value and 
the uncertainty: 

Certified v a l ~ 3  (3 = I& 

1000 f 3 pg/mL 

1.013 g/mL (measured at 22" C) 

€3 = mean 

n -'number of measuiem entr 
&, = The summation d idls@nlicont astimated ertors. 
(Most momrnon are the errors horn instrumental measurement, 
weighing, dllution to volurnu,, and the flxcd error reported on the NlST 
SR M oelfilioate of r@vsk .) 

n x1 = indlvktual rsrdts 

~ncertainty(f)= 2~Cs~l''' 
(nl'" 

The independent samples t-test was used to determine if them is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of fils CRM, 

TRACEABILITY TO NBT AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or Intemational standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., f993, definition 6.10) 

This IV product Is Traceable to NIST via direct comparison to NET SRMs. The uncerbintles far each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution wrws. 

4.1 Assay Method #t 1002 f 3 vg/rnL 
EDTA NlST SRM 928 Lot Number: 880710 

I000 f 3 pg/m L 
ICP Assay NlST SRM 3108 Lot Number: 890312 

Assay Method 

http://ivsalesQlvstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. Atl analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances are calibrated with 8 dass 1 and/or dass 2 analytical wight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number Is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The ttpmometers used in the determination of the final densities are catlbrated vs standard 
themmeter No. 903-2680 which was certtfled In accordance with the procedures outlined by ASTM E7747 and NET 
Monograph Is0 uslng NIST Test Nos. and Std Nos.: 769543,2173681769543,2173681P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers wttich are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST Identification Nos. $2564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 235090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality controt of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPINIS AND ICP-OES IN pglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 1CP-MS were analyzed in an ULPA-Flltered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q AI e o.00090 

I M Sb 0.00039 

En As < 0.01985 

!!!! Ba 0.01985 

M Be o.Ooo99 

M 61 O.OW79 

Q B c 0.00900 

s Cd 

Q Ca 0.00378 

!!!! ce c 0.00993 

c M cs 0.00060 

b!! < 0.00993 

!!!! CO 0.00596 

M cu 0.01191 
M - Checked by ICP-MS 

0 Li < 0.00002 

- M LU 0.00079 

Q wls 0.00002 

M Mn e 0.00794 

0 Hg < 0.01200 

ha < 0.00397 

!d Nd 0.00397 

c 0 Ni < o.00300 

M Nb < 0.00099 

9 os 

M Pd 0.00691 

- 0 p 0.00300 

!!d Pt 0.00397 

Q K 0.0oois 
0 - Checked by lCP-OES i - Spectral Interference 

6.0 INTENDED US€ -. 
For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XflF, and DCP 
For the vatidatlon of analytical methods 
For the preparation of .working reference samples" 
For interference studias and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact iV Technical Staff 

Q Te < o.00700 

M Tb c 0.00060 

M 11 < 0.00199 

M Th e o.oai% 
M Tm < 0.00079 

hn Sn 0.00993 

b! Ti < 0.09925 

b! w < 0.01985 

u < 0.00397 

@ v < 0.00397 

M Yb 0.00199 

!!! y 0.07940 

P ZJl 0 . m o  

!!!! Zr < 0.00993 

s - Solution Standard Element 



010472 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Maage8 Handing -Keep ti#dlyseded h e n  nd in use. Stpm end use at 20 f 4'C. Do nut pip& from mntrdn#. D O  1 
r a  wled for pimi 
Mmic  Weiglrt; W L e ;  Cmwnatlon N h e r ,  C h d c a l  Formin Soltltion - 1 1241 ; +2; 4 ;CdQH) (as)% and Cd(C 
Chemical CompetiMity- Stable in HCI, HNOq HSO $ ,  and HF. A d d  basic media forming insoluble cwbonwte and hyc 
most mdalsand inorganic artionsin addicmedia. The sulfide, cmbcde, ox&date, phosphda, and cydde em InsokrMe i 
in HCl, MNO3 and NMOH. The chiorjde, &anide and ladlde #re soluble in !&e#. Cdlzuqme ofthe fewiodiclessokrble i 
oompoundsafCderesokrb le Ine~ssNal ,c lue t~do~ca i~of thecr#npbx i~ ,  Cdl* 
Stability- 2.100 ppb levds stable for months in 1% HNOd LQPE codaher. 1 -10,mO pcxn soMlonsckmicallystabk fo 
HNOjtDPE container. 
Cd Codairing S m p l e s  Q)n?pration and Sddimj - Mdal (soluble in HNU3); OAddes( Soluble in HCI or HNOa); Oret 
HNOAhen take to 1Llmeswith HSO+. The ssfca and lead sulfate an? filtered off Mer adclition of d e r .  1 Organic based (r 
and dissolve ash in HCI) (srlfuncq3erocride add digestion). 

I C P 4 E S  21 4.438 nm 0.003 /O.O003 pghL 1 ion P t ,  Ir 
ICP-OES 228.802 nm 0.003 1O.ooo3 pghL 1 atm Co, Ir, &, Pt 
ICP-OES 226.502nm 0.00310.0003 pghL 1 
ICP-MS 111 amu 14 Ptyt nf& 

to container. 

A t d c  Spscboecopic Infamtim QCP-OES D.L.8 am dum as radailaxial - uiew)e 
Drder -&rfimdincliicatesscvan) 

3 Lo% 
8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Oata sheet far information regarding this CRM. 

HOIVIOGENEmY - This solution was mixed according to procedure lV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number Ot0105 
Recognized by: 
Registrar AccredfhUon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of p j o n  Network: 
Argentina ( IN) ,  Australia (QAS), Austria (mS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT 
,Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSOAEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA CerMcate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production Accredited MU Certificate Number 883.02 
A2L4 Mutual Recognition Agreement Partners: 
Australia (NATA), AusWa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Tafpel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong KOnQ (HKAS, Ireland (NAB), lbly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Kwea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (?Pa), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVW) (IC80 ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlan end Utlliration Facilities 

cc 

10.5 10CFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Comptlance 

10.6 MILSTD45662A (ObsoletdObsewed) 



010473 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The perlod of tlme during which the concentration of the anatyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shetf life is limlted primarily by transpiration (loss of water from the soIuf/on) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5001nt low density polyethylene bottles. When stored under speciat conditions . 
that minimize transpiradon and instablllty, the shelf life can be extended past thb limit. 

11.2 Expiration Oate - The date after which a CRM shouid not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contarnlnatlon which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that sdution standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 
Expiration Date: 

l; lQgS- 

12,O NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

certifbte &Proved BY; Katalin le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 



010474 
i n o r g a n i c  v e n t u r ' e s  i i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 USa 

phone: 800-669-6799 732-961-1900 fax: 732-907-1903 
e-mall: ivsalesQiv&andards.com webslte: www.Ivstandards.com E cer t i f i ca te  of a n a l y s i s  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and urrcertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of cedfrcates 
and labe@). IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmt Cobalt in 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1003 f 2 pg/mL 

1.016 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

C%ltlfied Valw (E) = (s) = mal 
XI = Imiw maJlts 
n = nutrber d masuremnts 
IS = ?he sumrration d ali sigt-ifiiant e s t i e d  m r s  
(Most c o r n  arefhs errcrsfrminstrummtal mxu'mmt, 
weighing, dllutlon to v o l m ,  and the fixed mar reported on t he 
NST 

n 

Uncertainty (9 = & i ~ g ~  

0'" 

certlf k ate of maty ds.) 
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 A007f 5pg/mL 

Assay Method #2 1003f 2pg/rnL 
ICP Assay NIST SRM 3181 Lot Number: 000630 

EDTA N1ST SRM 928 Lot Number: 880710 

http://ivsalesQiv&andards.com
http://www.Ivstandards.com


010473 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scab Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 69247W - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The baiances are calibrated with a class 1 endlor class 2 analytical webht set. These weights we t@sted 
annually by a NlST I NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

4.3 THERMOMETER CALl8RATIQN - The thermometers used in the determination of the final densities are callbrated vs standard 
thermometer No, 903-2680 which was &?ifEd in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC901 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identifmtion Nos. 92564, 11901ts,471047 and NlST test report Nos. 81 11258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Gl6SSMfe used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND lCP*OES 1N pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axil ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported beiow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of parCides down to 0.3 vrn. 

9 Ll o.Oooo1 

h!! LU < 0.00160 

9 Mg 0.00128 

0 Mn 0.00400 

0 H9 0.05000 

k? NlO < 0.00798 

Nd 0.00798 

0 Ni 0.02000 

M Nb c 0.00200 

n 0 9  

M Pd < 0.01995 

n P  

b! < 0.00796 

0 K 0.00048 
i - Spectral interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-fulS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

h!! Te 0.11970 

M Tb < 0.00120 

M TI- < 0.00399 

M Th < 0.00399 

An Tm < o.ooi60 

M Sn C 0.01995 

- M Ti < 0.19949 

!!d w < 0.03990 

!!! u 0.00798 

- M v < 0.00798 

b!? Yb < 0.00399 

!!!I Y 0.15960 

- 0 zn 0.00920 

- M Zr 0.01995 

s - Solution Standard Element 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Oata sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Hanagem8tIt System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) ' 
Dutch Council for Accredttation (RVAJ 
Entdad Mexicana de Acreditacion, a.c.(EMA) 
Members of 1Q Net !nternational Certification Network: 
Argentina (IRAM), Australla (QAS), Austria (&S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KE 
Poland(PCBC), Portu at (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A Z U  Certificate Number 883.02 
A2LA Mutual Recognition Agresrnetrt Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFFSC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA}, New Zealand (IAN), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United State$ (NVLAP) (ICE0 ES) 

10.4 IOCFRW Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utiiization Facilities 

10.2 1SOllEC 17026 - 199#"General kequirements for the Competence of Testlng and Calibration" 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bserved) 

I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the comntration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertahty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chernically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene battles. When stored under special conditions 
that minimize transpiration and instablllty, the shelf life can be extended past this limit. 

11.2 Explratbn Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 
Expiration Date: w q  

1py&. 



010477 12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved 8y: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

. .- 



i n o r g a n l c  v e n t u r e s  1 i v  l a b s  
195 Iehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 .732-901-1900 fax: 732-901-1903 
e-mail: ivsalesbivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 ,o 

2.0 

3.0 

4.0 

Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #8831)2. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Manganese in 2% (abs) HNOs 

Catalog Number: CGMNl-l,CGMN1-2, and CGMNl-5 . 

Lot Number: X-MN02037 

-11 - 
Starting Material: Mn pieces 
Starting Material Purity (%): 99.99530() 

Matrix: 
Startlng Material Lot No 21563 DATE EXPIRED: 

2% (abs) HN03 HWRG: 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The folbwlng equations am used In the 
calculation of the certified value and the uncertainty: 

Certllkd Value (9 = & (9 = mean 
n xI = individual rcrulb 

n = number of rnrasurem enb 
&a * Thr summation d rllsigrdcant estimated rrron. 
(Most common die the errors from Instrumental mrrrurrrnmt, 
weighing. dilution !o volume. rndtha fhted enor reported on the MIST 
SUM certificate of rnatvsb.) 

1006 f 2 pglmL 

1.014 glmL (measured at 22' C) 

unoertrinty(f)= 2~Zs37" 
( n P  

The Independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement Is a 
conflrrnatlon of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or International standards, through an unbroken chain of compatlsons all having stated uncertalntles.' (IS0 VIM, 2nd 
ed., 1993. deflnltion 6.10) 

Thls IV product is Traceable to NlST via direct comparison to NlSf SRMs. The uncertainties for each certified value are 
reported, taWng into account the SRM uncertainty e m  and the measurement, weighing and volume dilution e m .  
4.1 Assay Method #l 1006 f 2 pglmL 

Assay Method #2 1008f2pglmL 
ICP Assay NlST SRM 3132 Lot Number: 890903 

EDTA NlST SRM 928 Lot Number: 880710 

http://ivsalesbivstandards.com
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4.2 BALANCE CALIBRATION - All balances am chdubd dally using In-hwse plcxUW0 nurntm 61MM.001.7'M 
used for testing are annually compared to Gem Scale Cacgorauon's master wdQhtb and aro brt%abIe la 
lnstlktte of Standards and Technology (NIST). The NlST Traceability numben am 8924'16. ( ~ M J  1 md 092 
The NlST lest number Is 822M60017-98. All anrlytlcal balances ate callbrabed every 4 months by Owhart 9 
south Amboy. The balances are callbrated wllh I daw 1 andlor class 2 analytical Wbht set. These welghts 
annually by a NlST I NVW acaedlted caMNion lob. The NlST test number Is 822/260017-98. 

Q 0.00221 M OY < 0.02471 ' P Li 0.00020 M Pr 0.00124 

M 3 3  0,00206 !k! Er 0.02059 M - - t U  C 0.00165 M Re 0.00412 

!!! As 0.04118 b! Eu < 0.01236 Mg 0.03350 M Rh e 0.00412 

M Ba c 0.04118 M Gd 0.00412 5. Mn M Rb < 0.00412 

h!! 0.00206 Q o.05000 1 Hg b!! Ru < 0.00824 

!d Bi e 0.00165 51 < 0.00300 M 0.00824 M Sm < 0.00412 

Q 8 0.00295 ' M Au 0.01236 !d Nd < 0.00826 h? S C  0.04118 

M Cd < 0.01236 M ttf < 0.00824 !!!! Ni 0.03295 M Se 0.03295 

9 Ca 0.00340 M < 0.00206 b! Nb < 0.00206 p si 0.00275' 

!!! Ce C 0.02059 M In < 0.04118 n 0s b? & 0.00824 

&! cs 0.00124 !d Ir < 0.02059 11 pd < 0,02059 Q Na 0.00225 

M Q < 0.02059 Q Fe < o.oioo0 i p  ! Sr e 0.00206 

k! 0.01236 M La < 0.00206 b!! Pt 0.00824 i s  

4.3 THERMOMETER CALIBRATIW - The themeters  used In the determlnation of the final demlUes are calibrated vs standard 
thennometer No. 903-2680 which was certlfted in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624W14452,176240. The 
in-house procedure No. is 2-QC-OOI.Thermc~neters which are not callbraled M standard themmeter No. 903-2680 are 
traceable to NET Identification Nos. 92564,118016,471047 and NlST test report Nos. 81 11258522,811/2W078, and 2360W. 

h!! T9 < 0.12355 

M Tb e 0.00124 

M < 0.00412 

M < 0.00412 

!d Trn 0.00165 

M Sn C 0.02059 

!d TI 0.20592 

!d w 0.04118 

!Y! u < 0.00824 

!!! v 0,00824 

M Yb < 0.00412 

M Y < at6474 

- 0 0,00250 

6.0 INTENDED USE 
For the caiibrabion of analytical instruments Muding but not limited to the folldng: 
ICPIPAS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Fw the preparation of Wrking reference samples" 
For tnterfwnce studies and the determination of correction coeffidents 
For deteclbn limit and Unealjty studies 
For additional Intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starsge43 Handing -KeepUgrtlyseded *on not in use, Store and used 20 f 4.C. Do 
not ntwn pottlans mwad krpi ingto oontaher. 
MrWnic Wgl$ Vdence; Ccm&on N W q  Chefnicd F m l n  Soldion- S4.9380; +2; 6;Mn(HQ$ 
CIrenJcal Compatibility- Stable in MI, HNOq H S O l  ,tiF , HPOI A d  bsstc meda. SteWa with most metals and 
inorganic anions in ecidlc media. 
Stability-2-100 ppblevdsstable for monthsin 1% HNOa/LDPf container. 1-10,mO ppn soldianschcmicallysteble 
for  in 1 5  % HNOADPE cantsinew. 
Mr ConEainlnq Sarr91es (Pmpmtlar sndsdrition) - M e t a l  (Soluble in dllute adds 1 OMes (SduHe h due adds] 
Ores @Issdvc VJW HCI. If silica Ispresent add tiF and then ftlrne off silica byadding H S O *  and beat to SO3kfmes - 
dense vlhtle fumes). 
# d c  Spscboscqic lrfurmrrthm gCP-OES D L s  am dum as redal)e#ial Ftiewlc 
ljxmuab - QL&X Irrtrsrferarrceelmdrflnedir#fldcssevere) 
ICPOES 257.61Omn 0.0014 10.00000 pghL 1 ion Ce,W,Re 
ICPGES 259373 nrn O.c#n6 IO.Wm pghl. I ion U, Ta, Mo, Fe, Nb 
ICP-OES 260.569 nm 0.0021 1Q.#OCQpghL I ion 
ICP-MS 55 amu 1Oppt 

pipet from oontahr. Do 

8.0 

9.0 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regardhg this CRM. 

HOMOGENElTY This solution was mixed accordlng to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstration QMl Certlficate Numbsr 010105 
Recognized by: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditatlon (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Cert ification Network: 
Argentina (IRAM), Australia (QAS), Austria ( b o S ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Xong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Fhland (SFS), France (AFAQ). Gemany {DQS), Greece {EtOT 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swltzeliand (SQS) 

10.2 lSO/lEC 17025 - 1999 "Genera! Requirements for the Competence of Testlng and Calibration" - Chemical Testlng - Accredited AZIA Certificate Number 883.01 

10.3 ISOhEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materia! Producers" - Reference Materlals Production Accredited AZLA Certificate Number 883.02 
A2LA Mutual  Recognhion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Talpei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spah (ENAC), Sweden (SWEOAC), Swltzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC60 ES) 

10.4 dOCFR5O Appendlx B - Nuclear Regulatory Corndadon - Domestic Licensing of Production and Utlllzatlon Faclllties 

10.5 10CFRZI - Nuclear Regulatory Commlsrlon - Reporting Oefbcts and Non-Compliance 

10.8 MlLSTD45662A (Obsolete/Observed) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - T?m period of time during which the concenbablon of the analyte(s) In a pmpedy pad<aged, unopened, and 
unused standatd stored under environmentally controlled and monitored conditions Will remaln within the speclRed uncertainty 
range. Shelf life Is limlted prlrnarUy by transpiration (loss of water from the solution) and infrequently, by chemlcal Instablllty. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs lndlcate a CRM 
shelf-life of four years for solutlons packaged in 50O-mL low dendty polyethylene bottles. When stated under speclal conditions 
that minimlze transpiration and instablllty, the shelf life can be extended past this ilmlt. 

11.2 Explratlm Date The date after which a CRM should not be used. Routine laboratory use of a CRM Increases bansplratlon 
losses and the chance of contamlnatlon which affect the integrity of tfw CRM a d  limit its useful IIEe. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes’ recommendatlwls that solu(l0n rtendrrdr be 
assigned a one-year expiration date. . - Cert)ficstion Date: ApriJ 13,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certtflcate Prepared By: JoAnn Struthers, QA Administrathe Assistant 

Certificate Approved By: Katalin Le, QC Maneger 

Certilylng Officer: Paul Galnes, Chemlst, Sentor Technical Dlrector 
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5 n o r g a n i c  v e n t u r e s  / I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .O 

2.0 

3.0 

4.0 

Inorganic Ventures \ IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Vanadium In 1.4% (abs) HNOs 

Catalog Number: 
Lot Number: 
Starting Material: V205 
Starting Material Purity (%): 99.986532 
Starting Material Lot No Stractor 46 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

CGV1-1 , CGV1-2, and CGV1-5 
X-QVOl102 

1.4% (abs) HNOs DATE 
, fNORG: 4916 PO: f551Q3 Wa i>!l3f: 

999 i 3 pg/rnL 

1.014 g/mL (measured at 22” C) 

The Certified Value is the instrument analysis value. The fdlowlng equations are used in the calculation of the certified vafue and 
the uncertainty: 

Certified Val@ (st) = & (E) = mal 

n = nu- of masumnts 
ZS = The sumnation cf all significant estirraied erms 
(Most c o r n  are the arusfrominstrumntaf masuremnt, 
weighhg, dilutionto vokim, a d  the fixed erra reported onthe 
NCST certificate of anabsts.) 

n x, = individual results 

Uncertainty ($ = 2 1 E e 1 1 1 ~  

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. *Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or International standards, through an unbroken chaln of comparisons all having stated uncertalnties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

Thls IV product is Traceable to NlST via direct comparison to NlST SRMs, The uncertalnties for each certified value are 
reported, taking into account the SRM uncertalnty e r a  and the measurement, weighing and volume dlfutlon ems. 
4.1 Assay Method #I 999f 3pglmL 

1007 f 3 pglmL 
ICP Assay NlST SRM 31 65 tot Number: 992706 

EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #a 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house pr0Cedure number 6-1MM-001. The weights 

used for testing are annually compared to Gemart Scale Corporation’s master weights and ate traceable to the National 
Institute of Standards and Technology (NIST). fhe NlST Traceabillty numbers are 692476 - Class 1 and 092476A - Class 2. 
The NET test number Is 8221260017-98. All analylical balances are calibrated every 4 months by Gerl-mrt Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These welghts are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALlBRAltON - The thermometers used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM €7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,178240. The 
In-house procedure No, Is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 34XX02 Is used to callbrate all Ciass A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURlTIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN PglmL 5.0 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS, The result from the most sensitive 
method for each element, Is reported below. Sotutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

Q A1 < 0.00600 

M Sb 0.04543 

b! As 0.00995 

M Ba c 0.00995 

- Be < 0.00050 

M Bi 0.00040 

51 B 0.04000 

Cd < 0.00298 

Q Ca 0.00596 

M < 0.00497 

M (3s 0.00030 

- 0 Cr < 0.10000 

9 co < 0.00200 

b? CU < 0.00597 
M - Checked by ICP-MS 

P < 0.00002 

M LU < 0.00040 

9 Mg 0.1oO00 

M Mn 0.00069 

9 HQ < 0.01200 

M Mo 0.01481 

M Nd 0.00199 

M Ni < 0.07957 

M Nb < 0.00050 

- n Os 

M pd 0.00497 

Q p 0.10000 

M Pt 0.00199 

Q K 0.03276 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr c 0.00030 

It Re < 0.00100 

M Rh < 0.00ioo 

M Rb c 0.00100 

M Ru < 0.00199 

M Sm 0.00100 ’ 

M SC c 0.00995 

&! Se C 0.00796 

9 si 0.04964 

M Ag 0.00199 

Q Na o.oiooo 
M Sr < 0,00050 

- n S  

M Ta < 0.00698 
n - Not Checked For 

6.0 lNTENDED USE 
for the dibratlon of analytical instruments lndudlng but not llmfted to the fdlowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and W=P 
For the validation of anatytical methods 
For the preparaUm of Working reference samples” 
For interference studies and the deterrnlnatlon of correction coeffldents 
Far detection llrnlt and linearity studies 
For additional tntended uses, contact IV Technical Staff 

- M fe < 0.M984 

M Tb < 0.00030 

M < 0.00100 

M Th < 0.00100 

!!!! Tm < 0.00040 

!I!!! Sn 0.00497 

M Ti 0.04973 

M w < 0.00995 

M u < 0.00199 

f V  

M Yb < 0.00100 

hn y 0.03979 

M Zn 0.01989 

!d Zr 0.00497 
8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handhg - Keeptightly sealedwhen not in we. Stote md use ert P 2 4 C .  Do rut pipet from cortainsr. Do nd return 
portions moved ta pifattmg to container. 
&tunic Wight; Valence; ComSnatim N W ;  Chanical Fom in SOWm - sO.9415; +5; 6; H,VJO,r" 
Chemical CmqAibiv- Soluble in HCI, HNO,, HSO., HF, H,PO. and strorg basic meclia Stabfevdhrncd metals and 
inorganic anlaw in aadrc media. 

b lewis d&le tar months in 1% HNO, I LOPE cmblna. 1 -10,Om ppm solutions &endcaliy stable for years in 

V Cmldring Sargles (Preparation and Sdutim) -Metal FusknwRh NaOH cr KOH In NI* or Na,CO, I KNO, 1 O>jdos vD4 - 
use HCI, VD. - use HCi or HNO,, V,O, - us?. (pm@-ded adds) Ckcs (NarCO, I KNPJ in pt' cawthv #J&alps dad R 
follmted bywder extradm of fusedej Orgarnc Matrices (Ash at 45D 'C fo l lmd ty dissolmg acardingto VD, abme) . 
Atonic Spedroscopic hfamation (ICPaES D . L s  aregluerr a3 radialla - 1 wiew): 

2 1 00 ?!%b, i LOJicontahr. 

m 1 1 m  b.om/ 001 E s t i - m W  o. 0 .L ygGnL erdec 
Inter$$- funderlined Indicates severe at c: mncs.) 

ion 7: ICP-OES 292402 w O . O B  IO.001 VghL 1 
ICP-OES 290.882 0.0B IO.0008 pglknl 1 atom M,Nb 
ICP-MS 51 amu 4M Wa #' JS*OiH,'LCIiLO, "Ar"C, 4cPriLN, JCAr~'NH,4%11'N, %"N, 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding thls CRM. 

HOMOGENEITY - This sdution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

J J S S " 0 ,  l*SIQl * ~ ~ * ) ,  OPd'* 

8-0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recog n ked by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentlna (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEM 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited =LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 1 OCFRSO Appendlx B - Nuclear Regulatory Commission - Domestic Ckensing of Production and Utilization Facilities 

10.2 ISOllEC 17025 - 1999 "Generql kequlrements for the Competence of Testing and Calibration" 

10.5 IOCFRZl - Nuclear Regulatory Commlsslon - Reportlng Defects and Non-Compliance 

10.6 MIL-STD-45682A (ObsoietdObsetved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010485 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentatly controlled and monitored conditbns will remain within the specified uncertainty 
range. Shelf life ts llmited prlmarlly by transplration (loss of water from the solution) and Infrequently, by chemical instability. 
Transplration studies (P-SP01020) of chemically-stable sdutlons performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 500-mL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Explratlon Date -The date after whlch a CRM should not be used. Routlne laboratory use of a CRM increases transpiration 
. losses and the chance of mtamlnatisn which affect the Integrity of the CRM and limit its useful life. 

Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solutlon standards be 
assigned a one-year expiration date. 

Certification Date: July 26,2004 

Expiration Date: 

01L.2006 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Adminlstratw 

lLAJ+Aclh.cL * L  Certificate Approved BY: Kataiin Le, QC Manager 

Certifying officer: Paul Gaines, Chembt, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i O l @ W s  
195 iehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com we bsite: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglrnL Zinc In I .4% (abs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Punty (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND U 

CGZN?-1, CGZNI-2, 
XZN02020 
Zn shot 
99.999889 

J 17L26 
1.4% (abs) HN03 

N C ERTAl NTI ES 

and CGZNI -5 

Certified Concentration: 1002 f 2 pg/mL 

Certlfied Density: 1.01 0 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calcutation of the certified value and the uncertainty: 

C e r t M V a b ( C J l = m  (cJ= mal 
n xl = tndivldual rewlls 

n =  rwrrt3erdmaarerrents 
BS = The sumh d all sifliant estitmted ems 
(Most c m n  are the errasfrominstrumntal twasJrerrsnt, 
weghm dilutiontovolum, mdti~~fixederrarqmrtedonthe 
NlsT SM certificate of malysis.) 

Uncertamty (t.) = 2K;,yliQ 
W" 

Tbe independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY 1NDEPENDENT METHODS 
o 'Property of the result of a measurement or the value of a standard whereby it can be related lo stated references. usually 
national or international standards, through an unbroken chain of comparisons ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thls IV product is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1005f 4pglmL 
ICP Assay NlST SRM 3168a Lot Number. 001402 

Assay Method #2 1002 f 2 pg/rnL 
EDTA NlSf SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION All balances are checked daily using in-house procedure number 64MM-001. The weights 

used for testing are annually compared to Gemart Scale Corporatlon's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceablity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are callbrated with a class 1 andlor class 2 analytical weight Set. These weights are tested 
annually by 8 NlST / N W P  accfedited calibration lab. 7718 NlST test number is 8221260017-98. 

4.3 THERMOMETER CALtBRATlON - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordancft with the procedures outlined by ASTM E77-87 and NiST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC iMPURlTlES (TMI) DETERMINED 8 Y  LCPIMS AND ICP-OES IN p g h L  
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were anatyzed in an ULPA-Filtered Clean Room. An 
ULPA-F iker is 99.9985% efficient for the remaval of particles down to 0.3 vm. 

,o AI < 0.00200 

!!b Sb 0.00203 

M As < 0.04066 

h! Ba < 0.04066 

!!! Be 0.00203 

h! Bi 0.00163 

- 0 8 0.00015 

M Cd < 0.01220 

P Ca 0.00022 

!!!! cs < 0.00122 

Q Cr 0.00ioo 

I M co < 0.01220 

0 CU < o.oO05o 

M ce < 0.02033 

M - Checked by ICP-MS 

M DY c 0.0~440 

k! Er < 0.02033 

M Eu < 0.01220 

M Gd < 0.00407 

M Ga < 0.00407 

M Ge .c 0.02440 

- M Au < 0.01220 

!!d Hf 0.00813 

M Ho < 0.00203 

!!4! In < 0.04066 

M Ir < 0.02033 

p F9 0.00005 

M La < 0.00203 

M 0.01220 

- 0 Li 0.00001 

!!l! LU c 0.00163 

0 Mg 0.00011 

M Mn 0.01626 

0 Hg < 0.01000 

!!!! Mo 0.00813 

!!! Nd 0.00813 

- 0 Ni 0.00009 

M Nb 0.00203 

- n Os 

b!! Pd e 0.02033 

- 0 P C 0.00300 

Pt 0,00813 

Q K 0.00018 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

k! T@ < 0.12188 

M Tb < o.ooizz 
- M < 0.00407 

M Th 0.00407 

!d Tm 0.00163 

M Sn +: 0.02033 

I M Ti 0.20331 

w 0.04066 

M u 0.00813 

M v 0.00813 

b!! Yb C 0.00407 

!!d y < 0,16264 

s Zn 

b!! 0.02033 
6 - Solution Standard Element 

For the calibration of analytical tnstnrments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the detemination of correction coefficients 
For detection tirnit and linearity studies 
For additlonal intended uses, contact IV Technical Staff 



010488 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage & HandCng - Keeptightly sealedvhen not in use. Store cnd use ert P 2 4-6.  Do rot pipet from codaher. Do nd return 
portions removed fcr ppzttins do d a i r e r .  
Atonic W e n ;  Valence; CaordnaLim Hvnba; Ctumical Form in Sobtian - 65.39; *2; 4; Zn(OH)(a@' 
CharJcal Ccmgm@biBty- Stablein HCI, HNO,, H$O. ,HF, HPO. Avoid bsslc mediathat promatesthe famatiion of in sol^& 
c w W e  and hyd'aide. StAe vdh most metals and inoganlc miom h arudic medkr. 
StabiMy- 2-1 00 ppb lewk d&Ie for months in 1% WOI I LDPE can$inw. 1 - lO,Oa, ppm soluti i  d w m i d y  stable for years in 
1 5% HNOl I LDPE container. 
Zn COrEeWng Sarples (pfeparetion end Sddiar) - Metal (Solutle In HNOJ ) OAdes ( % M e  h HCI 1 Ores (Dissolw h KI 
BtNOJ; O r g m  based (Dry ash at 450-6: and dissok ash in HCI) (SUhriclperchde add digesticn) 
( # m i c  Spedroscapic hfumdian (ICP-OES D.L.s aregim as mSclllalbal uiwu): 
TeCW uellsne - D . t  InMben nderfned indicates S B v m  atdncs.) 
-6nm EEEmpglinLq 2% &,/ 
ICP-OES 202.546nm 0.004 / O m  mRnL 1 ion Nb, Cu,Co, Hf 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEiTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acraditacioni a.c.{EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM). Australia (QAS). Austria (OQS), Belgium (Avinter) ., Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu a1 (APCER Singapore (PSB), Slovenia (SIC?), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testlng - Accredlted A2LA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (8KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand ( W Z ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Statu (MILAP) (ICBO ES) 

- Domestic Licensing of Production and Utllkation Facllltles 

10.6 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.2 ISOIIEh 17025 - 19d"General keequirernents for the Competence of Testing and Calibration" 

10.4 lOCFR50 Appendlx 6 - Nuclear Regulatory Commlssion 

10.6 MtL-STD-46662A (ObsoletdObaerved) 



010489 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P -SP01020) of chernicaly-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies: recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 19, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

CerUficate Approved By: Katalin Le, QC Manager 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technical Director 



020498 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards,com website: www.ivstmdards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (abs) 
Catalog Number: CGAGl-1, CGAGI-2 and CGAG1-5 

Lot Number: W-AGO2018 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 996 -t 3 'pglmL 
The Certified Value is based upon the most precise method used to anafyte this CRM. The following equations are used in the 
calculation of the certified value and ?he uncertainty: 

Certified Value ( 2 )  = Li 
n 

(R) = mean xi = individual results n = number of measurements XS, = The summation of all significant 
estimated errors, 

Classical Wet Assay: 999 f 3 p g h t  
Method: Volhard Titration vs NET SRM 999a Potassium Chloride 

Instrument Analysis: 996 f 3 pg/mL 
Method: Inductively Coupled PIasrna Spectroscopy (ICP) vs NlST SRM 3151. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 96% confidence 
interval. Both methods were compered and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mC: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm . 

... 0 AI 
- M Sb 

- M Ba 
- 0 Be - M Ei 
- O B  
- 0 Cd - 0 Ca 
M Ce - M Cs - 0 Cr 
-.. M Co 
- M Cu 

- O A S  

<0.00010 
<0.000050 
< 0.0050 
c 0,001 0 
< 0.00050 
<0.o0o0.40 
c 0.0020 
<0.0020 
<0.000050 
<0.00060 

O.ooOo30 
c 0.0020 
<0.00030 
< o.Oo060 

E OY - M Er - M Eu - M Gd - M Ga 
M Ge 
Q Au - M Hf - M Ho 
0 In 
- M Ir - 0 Fe - M La - M Pb 

- 

- 

<0.00060 
co.ooo5o 
< O.OOO30 
< 0.0001 0 
c 0.0001 0 
< o.oO06o 
c0.012 
< 0.00020 
< O.oooO50 
e 0.020 
< O.OO050 
<0.00070 
< 0.000050 
c 0.00030 

0 Li 
M Lu 

- 0 Mn 

- M Mo - M Nd 

- M Nb 
os - M Pd 

- 
e M9 

0 Hs 

- O N i  

Q P  
Y Pt 
O K  c 

c O.oooO30 
< 0.000040 
<O.OOOO4O 
-z 0.00030 

o.oO09o 
c 0.00020 
c 0.00020 
< 0.0070 
< 0.000050 

<0.00050 
<0.030 
<0.00020 
< 0.0060 

<0.000030 
< 0.0001 0 
<0.00010 
<0.00010 .. 
< 0.00020 
<0.00010 
<0.0010 
< 0.036 
< 0.0030 

< 0.090 
< 0.000050 
< 0.020 
c 0.00070 

0 Te C0.030 
M Tb <0.000030 
M TI <0.00010 - M Th <0.00010 
M Tm<0.000WO - M Sn <0.00050 
0 TI <0.00070 
M W <0.0010 
M u < o . m 2 0  

M Yb <0.00010 
M Y C0.0040 - 0 Zn <0.0010 - M 21 <0.00050 

- 
- 
- 
- - - - M v <0.00020 

- 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22~): 1.024 glmL 
QA:KL R ~ R ~ ~ ~ O W T S  

Quality Assurance Manager .mma 
1p2005- 

Expires: 

http://www.ivstmdards.com


QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net ; Argentina (IRAM), Australia (QAS), Austria (bQS), Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI), Hong K O ~ Q  (HKQAA), Columbia (ICONTECI, 
Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAO), Germany (DQS), 
Greece (€LOT), Hungary (MSZT), Ireland (NSAi), Israel (SII), Italy {ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands IKEMA), 
Norway (NCS], Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain IAENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers'' - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix €3 - Nuclear Regulatory Cornmission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quafity Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. M IL-STD-45 66 2A 
5. 
6 .  

STABILITYI EXPIRATION DOCUMENTATION 

Shetf Life - The lennth of time that a DroDerlv stored and oackaaed standard will remain within the 
specified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. lnorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 
months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of the 
st and ard . 

PACKAGING OOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house 
procedure IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to 

contamination issues in packaging materials. 

GLASS WARE CALIBRATION 
In-house procedure 3-QC-002 is used to  calibrate ail Class A Glassware used in the manufacture and quality control 
of Custom Grade Standards. 

BALANCE CALIBRATIN 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are 
annually compared to Gerhart Scale Corporation's master weights and are traceable to  the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 4283596 and 454678. The N E T  test number 
is 822/260017-98. 

AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
calibrated w i th  a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited 
calibration lab. The NET test number is 822/260017-8. 

THERMOMETER CALlBRATlON 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903- 
2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 
using N E T  Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 736WP14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not catibrated vs standard thermometer No. 903- 
2680 are traceable to  NlST ldantification Nos. 92564, 11 9016, 471047 and NET test report Nos. 81 11258522, 
81 1 /2557078, and 236090. 

TECHNICAL SUPPORT 
AI customers are encouraged to contact us for technical support for the proper use of our products, 

TEL 1-000-569-6799 INTL 1-732-901-1900 FAX 1-732-901-1903 E-MAIL lVtech@ivstandards.com 

-2- 

mailto:lVtech@ivstandards.com


010492 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQiv&andards.com. website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
t .O Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(@ and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

Certified Concentration: 997 f 3 ug/ml 

Certified Density: 7.010 g/mL (measured at 22" C )  

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used In the 
calcuhatian of the certified value and the uncertainty: 
oertifiid Value (s;) = & @) = mal 

n =  n u r r b e r o f m e m ~ s  
XS = The Sumnatm d all SigrMcant estlrreted e r m  
(Most c m  are the arusfrmiratrWai  measurerrent, 
welghhg, dUution to VOW, md the fixed mu' reported on t he 
N!3T sF7M certificate of matysk) 

n XI = indhidual 

Uncertainty (i) = s l ' t l l a  
ma 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C 'Property of the result of a measurement or the value of a standard whereby it can be dated to stated references, usually 
national or international standards, through an unbroken chain of comparjsons all having stated uncertainties." (JSO VIM, 2nd 
ed. I 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to N E T  SRMs. The uncertainties for each CertifW value are 
reported. taking Into account the SRM uncertainty emr  and the measurement, weighing and volume dllution mors. 

4.1 Assay Method #l 907 f 3 pglmL (Avg 2 runs) 
ICP Assay NIST SRM 31 03a Lot Number: 01 071 3 

Gravimetric NlST SRM kot Number: See Sec. 4.2 
Assay Method #2 1002 pglmL 

http://ivsalesQiv&andards.com
http://www.ivstandards.com


4.2 

4.3 

404 

BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 6924764 - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gsrhart Scale Corp. of 
South Amboy. The balances are callbrated with a class 1 andlor class 2 analytical wight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. Tbe NET test number Lb 822/260017-98. 

THERMOMETER CALl8fUllW - The thermometers used In the determinaHon of the final densities are calibrated VB standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NiST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No, 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NLSTtest repod Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3 - 0 0 2  is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) OETERMLNED BY ICPIMS AND ICP-OES IN pg/mL 
Cudom-Gnde solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. AR 
WLPA-Filter is 99.9985% efficient for the removal of pertides down to 0.3 pm, 

M Oy c 0.01596 

IF?? Er < 0.01330 

- M Gd 0.00266 

M Ga 0,00266 

M Ge 0.01596 

!!d Eu < 0.00798 

M Au < 0.00798 

M Hf 0.00532 

M Ho 0.00133 

M In c 0.02660 

Bd Ir 0.01330 

Q Fe 0.00iio 

!Y! La C 0.00133 

11 Pb c 0.00798 

Q Li o.oooo9 

k , L u  < 0.00106 

$2 Mg 0.00009 

Q Mn 0.00003 

B Hg 0.01200 

M Mo c 0.00532 

M Nd < 0.00532' 

Ni 0.02128 

Q Nb < 0.00200 

Q 0 s  

b! pd 0.01330 

e p 0.00260 

Pt 0.00532 

8 K 0.00132 

0 - Checked by ICP-OES i - Spectral Interference 

!!! Pr 0.00080 

9 Re 0.01ow 

M Rh 0.00266 

M Rb 0.00266 

M Ru e 0.00532 

M Sm 0.00266 

- M sc 0.02660 

h! se 0.02128 

Q Si 0.00425 

&I < 0.00532 

9 Na 0.00159 

!!! Sr 0.00133 

Q S < 0.02500 

M Ta < 0.01862 
n - Not Checked For 

. .  

6.0 iNTENOED USE 
For the calibration of analytical Instruments including but not limited to the f o l l ~ n g :  
ICP-MS, ICPUES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determination of correction coemcients 
For detectlon limit and linearity studies 
For additlonal Intended uses, contact !V Technical Staff 

M Te C 0.07978 

b!! fb 0.00080 

M TI < 0.00266 

M Th 0.00266 

11 Tm < 0.00106 

Q Sn 0.00049 

M Ti < 0.13297 

M W < 0.02660 

M U c 0.00532 

me v 0.00532 

bd Yb 0.00266 

!!I!! y 0.10638 

Q zn 0.00057 

M 0.01330 
s - Solution Standard Element 



010494 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneow. 

40.1 IS0 9001:2000 Quality Management System Registration - QMJ Certlfkate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mencana de Acreditecion, a.c.(EMA) 
Members of IQ Net International CeMcation Network: 
Argentina (IRAM), Australia [QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland CBC Portugal (APCER , Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2l.A Certlflcate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producerr" - Reference Materials Production - Accredited A 2 0  Certif'icate Number 889.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (8KO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repubttc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong K o n ~  (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea ( K m S ) ,  The Netherfands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Stater (NVLAP) (ICBO ES) 

10.2 ISOnErV02k e 1999 "General Ikyulrernents for the Competence of Tedng and Calibration" 

' 

10.4 1OCFRM) Appendix 8 - Nuclear Regulatory Commlrsion - Domestic Licensing of Produdon and Utilization Facilities 

q0.6 lOCFR21- Nuclear Regulatory Commission - Reporting Oefects and Non-Compliance 

10.6 MILSTe45662A (ObsoletelObswed) 



0110495 
I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1l.t N Shelf Life - The period of time during whlch the concentration of the analyte(S) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stabk solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oo-mL low density polyethylene bottles. When stored under special conditions 
that minbnfze transpiration and Instability, the shelf life can be extended past this Iknk 

11.2 Expiration Date - The date gfter which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatlon which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concum with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 17,2004 
. I-. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Admlnistrator 

Certificate Approved By: Katafin Le, QC Manager 

Certlfylng Officer: Paul Geinss, Chemist. Senior Technical Director 



010496 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e -mail: ivsalesQivstandards.com we bsite: www.ivstmdards. corn 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Materiai (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with is0 Guide 31-2000 (Reference Materials - Contents of cedficates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1OM) pglmL Lead in 0.35% (abs) HNUs 

Catalog Number: CGPBI-1, CGPBI-2, and CGPBq-5 
Lot Number: W-PBO2115 
Starting Material: Pb(N03)2 
Starting Material Purity (%): 99.999974 
Starting Materjal Lot No 22150 
Matrix: 0.35% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 pg/mL 
Certified Density: 

The Certifd Value Is based upon the most precise method used to analyze this CRM. The following equations are used in the 

1.002 g/mL (measured at 22' C) 

The hdependent samples t-test was used to determine If there k agreement between the above assay methods at the 95% 
confidence interval. 30th methods were compared and showed agreement within the stated uncerlainties. Thls agreement is a 
confirmaHon of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY iNDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby R can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncettainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) . This IV product is Traceable to NlST via direct compahm to NET SRMs. The uncertainties for each certified value are 
reported, taking Into eccowrt the SRM uncertainty enor and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 pg/mt 
EDTA NlST SRM 928 Lot Number: 88071 0 

998 f 3 pglmL 
ICP Assay NlST SRM 31 28 Lot Number: B91504 

Atsay Method #2 

http://ivsalesQivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALISRATION - All balances are checked daily using inhouse procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhatt Scale Corporation’s master weights and are traceable to h e  National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and m476A - Class 2. 
The NlST test number is 822r260017-98. All analytical balances are calbrated every 4 months by Gehart W e  Cop. of 
South Amboy. The balances are calibrated wtth a class 1 andlor ciass 2 anatytiiwl Weight set These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number Is 8221260017-98. 

THERMOMETER CALIBRAmN - The thermometem used in the determination of the fmd densities are cabrated vs Standard 
thermometer No. 903-2680 whW was certified in accordance with the procedures ouwned by ASTM E77-87 and NlST 
Monograp:l:50 using NlSTTest Nos. and Std Nos.: 769543,217368/769543,2l73sslP1~2,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not caiibrated vs standard themmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92$64,1’19016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GIASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate aN CIass A Glassware used in the 
manufacture and quaUty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY fCP/MS AND ICP-OES IN C J ~ I ~ L  
Custorn-Grade sokrtions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most SenSjtive 

method for each dement, is reported below. Solutions tested by ICPMS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pn. 

6.0 INTENDED USE 
For the calibration of analytiil instruments including but not limlted to the following: 

For the validation of analytffid methods 
For the prWFation of Working refer- sampk~” 
For interference studies and the detetmlnation of correction coefficients 
For detection Urnit and linearity studies 
For additional intended uses, contact IV TechnJcal Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding thisCRM. 

HOMOGENEIW - This solution was mixed according to procedure IV-MPM-004 and is guamnteed to be homogeneous. 

10.0 QUALffY STANDARD DOCUMENTATION 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Awedilation Board (ANSI-RA8) 
Standards Council of Canada (SCC} 
Dutch Council for Accreditation (RVA) 
Entidad Maxicana de Acrdiacion, a.c.(EMA) 
M e m b e r s  of IC2 Net International Certification Netwo rk: 
Argentina (IRAM), Australia (QAS), AusMa {&X), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech RepubHc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), 
Poland PCBC), Portugal (APCER , Sin pore (PSB), Slovenia (SIQ), Spain (AENOR), Swltzetland (SQS) 

- Chemical Testing - Accredited A2U Certificate Number 883.01 

10.3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), CMnese Taipei (CNLA), Czech Republic 
(NAO), Denmark {DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Wong Kmg (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of k r e a  (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unked Mngdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 1OCFRSO Appendix E3 - Nuclear Regulatory Commission 
- Domestk Licensing of Production and Utilization Facilities 

10.2 ISOIIEL 17026 - 1999 "General k?quf&-ents for the Competence of Testing and Catibration" 

10.6 'tOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 M1LS7D4662A (Obsolete10bserved) 



11.6 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

. .. 

11.1 N Shelf LIie - The period of time durlng which the concentration of the analfie@) h a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored cornlitions wll remain within the specified uncertainty 
range. Shelf life is limited prknarily by transpiration (loss of water from the solution) and infrequently, by chemical instablllty. 
Transpiration studies (P-SPO1020) d ckmkaHy-stabk solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-llfe of four years for sdutlons packaged in 500-mL low dens'Hy polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Wit. 

11.2 Expiretion Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and me chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal reguiatoory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: September 17,2003 

Expiration Date: 

12.tl NAMES AND SIGNATURES OF CERTFYING OFFICERS 

Certificate Prepared BY: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 
. . . .  

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  I a b s  
195 Iehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 .732-901-1900 fax: 732-9Ot-1903 
e-mail: ivsalesQwstandards.com website: www,ivstandards.com E cert i f icate  of a n a l y s i s  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I Tv Labs is an fS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Cedification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Antimony in 0.7% (abs) HN03 13% Tartaric Acid 

CERTlFlED VALUES AND UNCERTAINTIES 

Certified Concentration: 999 f 3 pg/mL 

Certified Density: 1.020 Q/mL (measured at 22" C) 

The Certifed Value is based upon the most predse method used to analyze this CRM. The following equations are used In the 
calculation of the certified value and the uncertainty: 

C rrtified Vake (3 = (r) = mean 

CI * number of measurements 
&, = The summation of dlrlgnY1cant estimated errors. 
(Most oommon are the errms from instrumental measurement. 
weighing, dilution to uolurna, and the fixed error rrportrd on tha NIST 
SRM certlflcatr ofarnabis.) 

n x = Individual results 

UnoertalntyCS) = 2[<Zs#l1'* 
In1 

TRACEABILITY TO NIST AND VALUE$ OBTAINED BY INDEPENDENT METHODS 
0 "Properly of the result of a measurement or the value of a standard whereby it Can be related to stated referemes, wvally 
national or international standards, bough an unbroken chain of cornparims all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definttion 6.10) 
Cl This IV product is Traceable to N1ST via direct comparison to NlST SRMs, The uncertainties for each cerlified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilutlon errors. 
4.1 Assay Method ##l 999 f 3 pg/mL (Avg 2 runs) 

ICP Assay NIST SRM 3102a Lot Number: 990707 

Assay Method #2 io01 p g h l  
GravlmeMc NIST SRM tot Number: See Sec. 4.2 

http://ivsalesQwstandards.com
http://www,ivstandards.com


4.2 BALANCE CALIBRATION - AT1 balances are checked daily using In-house procedure number 6-1MM401. The Wights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable ta the National 
Institute of Standards and Techndugy (NIST}. The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2, 
The NET test number is 822/260017-98. All analytical balances are calibrated every 4 mMlths by Gerhart Scale COW. Of 

South Amboy. The balances are calibrated With a class 1 andror class 2 analytical weight set. These weights are tested 
annually by a NIST / W W  acwedited callbration lab. The NIST test number is 822l260017-98. 

THERMOMETER CALIBRAIION - The @emmeters used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certtfled In accordance wlth the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769!543,2~7368l769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is Z-QC-001 ,Thermometers which are not calibrated vs standard themmeter No. 903-2680 are 
ttaceable to NIST Identificah Nos. 92564, 1 A 9O16,471047 and NlST test report Nos. 81 f/258522,811/25!j7078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality mtrol of Custom Grade Standards. 

4.3 

4-4 

5.0 TRACE METALLIC IMPURITIES (TNII) DETERMINED BY ICPIMS AND ICP-OES IN pg/rnL 
Custom-Grade solutions are tested for trace metallic impurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 AI 0.02186 

9 Sb 
- M As < 0.00996 

- 0 Ba O.OOO11 

- 0 Be < O.oooO1 

- M Bi 0.00386 

- 0 6 0.00045 

- M Cd 0.00299 

- 0 Ca 0.00521 

- 0 Ce 0.00300 

- M Cs 0.00030 

- 0 Cr 0.00696 

- M Co 0.00052 

- 0 Cu 0.00239 
M - Checked by ICP-MS 

- M Py c 0.00598 

- M Er 0.00498 

M Eu 0.00299 

- M Gd < 0.00100 

- M Ga r: 0.00100 

- M Ge 0.00598 

- 

- M Au c 0.00299 

I M Hf c 0.00199 

- M Ho e 0.00050 

- M In c 0.00996 

- M Ir < 0.00498 

- 0 Fe 0.00715 

0 La < 0.00120 

Pb 0.00040 

I 

6.0 INTENDED USE 

0 - Checked by ICP-OES 

I 0 u 0.00002 

M Lu e O.OOO40 

0 Mg 0.00074 

c 0 Mn 0.00139 

c 

0 Hg < 0.01500 

- M Mo < 0.00199 

- M Nd < 0.00199 

- 0 Ni 0.00219 

M Nb 0.00050 

fi Os 

- M Pd < 0.00498 

- 0 P < 0.04000 

- M R 0.00199 

0 K 0.00497 

i - Spectral Interference 

,- 

- M Pr e 0.00030 

M Re c 0.00100 

- M Rh < 0.00100 

M Rb C 0.00100 

M Ru < 0.00199 

- M Sm 0.00100 

- 
- 

- 0 sc < 0.O0016 

M Se 0.00797 

0 si 0.00388 

- M Ag 0.00199 

Q Na 0.00298 

M Sr < 0.00050 

- 

- 
5 s  

- M Ta < 0.00697 

II - Not Checked FW 

M T'e < 0.02988 

hA Tb e 0.00030 

- M TI 0.00015 

- M Th 0.00100 

- 
- 

c M Tm c O.OoO40 

- ?A Sn 0.00498 

0 Ti 0.00056 

- M W 0.00996 

- M U < 0.00199 

- M V C 0.00199 

M Yb < 0.00100 

- M Y e 0.03984 

M 2ln < 0.01992 

M zr c 0.00498 

- 

I 

* 

s - Sdutlon Standard Element 

For the millbration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For tbe validation of analytical methods 
for the preparation of Working reference samples" 
For lnterference studies and the determination of correctbn coefficbnts 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

10,O QUALITY STANDARD DOCUMENTATION 

10.1 I S 0  9001:2000 Qlritllty Management System Registration - QM1 Certtfkate Number 010105 
Recognized by: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Au-editacion, a.c.(EhAA) 
Members of IQ Net lnternational Certiftcation Network: 
Argentina (IRAM), Australia (QAS), Austria {&S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hwlg Kong (HKQAA), 
Columbia (!CONTEC), Czech Republlc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland {NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA}, Netherlands {KEMA), Norway (NCS), 
Paland(PCBC), Portugal {APCER), Singapore (PSB), Slovenia (SIQ), Spain {AENQR), Switzerland (SQS) 

40.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited MIA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "Oeneral Requirements for the Competence of Reference Mat%rial Producersu - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), BqJglum (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAQ), Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (DAR), Hong Kmg (HWS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) {JNLA), Republlc of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swikerland (SAS), United Kingdom {UKAS) 
and Untted States (NVLAP) (IC80 ES) 

- Uomestic Licensing of Production and Utilization Facilities 
10.4 lOCFR5O Appendix 8 - Nuclear Regulatq Cornmi&on 

10.5 1OCFRZf - Nuclear Regulatory Commission Reporting Pefects and Non-Compliance 



OPOSO3 
11 .O DATE OF CERTlFICATiON AND PERiOD OF VALIDITY 

11.1 IV Shelf l i e  - The period of time during which the mcentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlfl remain Mhin the spedfied uncertaktty 
range. Shelf life ts fimlted prfmarlly by transpiration (k of water from the sdution) and infrequently, by chemical instability. 
Trampiration studk (P3POI020) of chemically-stable solutions performed at Inorganic Ventures 1 [v tabs indicate a CRM 
Shelf-lifS of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instaMNy, the shelf life can be extended past this limit. 

11.2 Expiratlon Date - The date after which a CRM shwld n d  be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and ltmlt Its useful life. 
inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies' recornmendabions that solution standards be 
assigned a one-year expiration date, 

Certification Date: April 228 2004 

Expiration Date: 
llsmrma 

-r:;roolj 
12.0 NAMES AND SIGNATURES OF CERTWWNG OFFICERS 

Certificate Prepared By: 3oAnn Struthers, QA Administrative Assistant 

Ceftiffcate &Proved BY: Katalin Le, QC Manager - rcc ,  

Certifying Offlcer: Paul Gaines, Chemist, Senlor Technical Director 
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010504 
g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@itandards.com website: ww.ivstandards.com 

ifr'cate of a n a l y s i s  
inorganic Ventures /1v Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Stafisical Principles." 

DESCRIPTION O f  CRM Custom-Grade 1000 pg!rnL Selenium in 1.4% (abs) HN63 

Certified Concentration: 1005 f 2 ug/mL 

Certified Density: 1.009 g/mL (measured at 22' C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

c w t r i e d v , a l u e ~ = ~  (Ql= mal 
n X I =  indkidual n3wRs 

0'" 

n = nuwber d meas~rements 
IS = Thesmmatb d all significant estimted e m s  
(Most t m n  areihe masfrominstrumrrtal masur&, 
weighing, dWon to v o b ? ~ ,  ad theflxed aru reported on t he 
NlST 334 certlicate of a a t p k )  

Uncertainty (2) = 2Nm,Nin 

TRACEABIUTY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
ct "Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed.. 7993, definition 6.10) 
0 This IV product is Traceable to NlST via dtrect comparison to NlST SRMs. The una?rtalntldS for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method g.1 1005 1 2 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 9004 pg/mL 

mailto:ivsales@itandards.com
http://ww.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATlON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822126001 7-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number Is 82Z260017-98. 

THERNIOMEtER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC.001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/IVIS AND ICPdES IN PglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resutt from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particks down to 0.3 pm. 

AI 0.00030 

- M Sb 0.00100 

0 As 0.00500 

hn Ba < 0.01994 

0 Be 0.00009 

- M Bi < 0.00080 

- 0 < 0.00006 

M Cd 0.00060 

I 0 Ca 0.00100 

!k! Ce < 0.00997 

M cs < 0.00060 

- M Cr 0.00080 

!!!! C O  < 0.00598 

- M CU 0.00130 
M - Checked by ICP-MS 

DY < 0.01196 

!!!? Er 0.00997 

M Eu 0.00598 

M Gd 0.00199 

M Ga 0.00199 

M Ge e 0.01196 

!$ Au 0.00598 

!!d Hf < 0.00399 

M Ha < o.ooioo 
- M In < 0.01994 

!!d Ir 0.00997 

- 0 Fe 0.00271 

M La 0.00100 

!!!! Pb < 0.00598 

0 - Checked by ICP-OES 

- 0 Li 0.00003 

&! Lu < 0.00080 

0 Mg 0.00021 

b! Mn < 0.00798 

Q Hg o.oios 
P fh 0.00400 

M Nd 0.00399 

P Ni 0.00028 

Q Nb < 0.00400 

- n Os 

!d Pd 0.00997 

Q P 0.00300 

!!d Pt < 0.00399 

- 0 K 0.00060 
- Spectral Interference 

M Pr < 0.00060 

Q Re 0.00900 

M Rh 0.00199 

M Rb < 0.00199 

0 Ru 0.00700 

M Sm < 0.00199 

b! S C  .= 0.01994 

- S Se 

9 si < 0.00300 

!d A9 0.00399 

- 0 Ne 0.00402 

M Sr 0.00100 

sz s < 0.04000 

M Ta 0.01396 
n - Not Checked For 

6.0 INTENDED US€ 
For the calibration of analytical instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analyticat methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

!?! Te 0.05982 

M < 0.00060 

M 0.00199 

- M Th < 0.00199 

M Tm < 0.00080 

!!!? Sn < 0.00997 

!!!! Ti < 0.09969 

!!! w e 0.01994 

!!d u 0.00399 

?1 v < 0.00399 

An Yb < 0.001!39 

- y < 0.07976 

- M Zn 0.00400 

c 0 Zr 0.00005 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL ' 

Storage ~ a n d C . 4 ~  - Keeptlghtly sealedwhen not in use. Stwe md use at 20 It 4-4:. Do mQ pipet fiwn mrtdner. Do nd durn 
pottions removed fa pipetti bo contaimr. 
MtmSc Might; Valeme; C#wuLindticm N- Chmical Fam in SoMim - 78.96; 4; S; H$eO, 
CheTlicd CanpatibiCty- Solubiein MCI, HN&, HPO. HSO. andHF acl,rearsmatriobs andwter. It is stablevdth most 
inorganic anims but many CEtionic metals form the hsdubk selenitesunder pH ne&d CXKlditions. When duotirtded ardlor under 
acidic mrdiiions peapitation istypiaitly mt a problem d moderate b lowwncerfrdions. 
Stability- 2-1 00 ppb levels- stable for moms alone or rnldwith dher elements d equivsllent W l s  - in 1 % H t Q  I LOPE 
cartaim. ~ - 1 0 , ~  ppm so~ut~ns chmically stabiefor yearsin lS%HI\IO,ILDPE cnrtainer. 
Se Ch*inirg Smples 
aUoys (Add digestion with%& HNO, I HF 1 Organic Madriis (Mid digestion 4th bl c o d r a t e d  HXO, amrnpmed by thc 
careful dropNse aMion of HIOr Mil cleer) 
WOnic Spedmmpic Waindim (Iff QES D h  sregim as reclial!axhl u h ) :  
Tectriauenirre Estinabed D.Lc I&= htuikences anderUned indides were at &ma) 
lCP-ofS 196.026nm 0.08 10.006pgBnL 1 atom Fe 
ICP-OES 203.58Stw1 0.2 IO135 pgtnL 1 atom a, It, Q, hg! 
ICP-OES 206.279nm 0.310.16p@nL I atom Cr,-F 
ICP-MS 82 E#TIU alo Pf nfa #' "CYI, 

rotion and SdJian) - Metal (Soluble In HNO, 1; OMes (Reedid soluble in vder); PRim.& and 

8.0 

9.0 

10.0 QUALITY STANDARD OOCUMENTATtON 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure iV-MPM-004 and is guaranteed to be homogeneous. 

t0.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification tdetworh: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazit (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), freland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Notway (NCS), 
Poland PCBC), Portu a1 {APCER), Singapore (PSe), Sbvenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certfflcete Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APIA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (ST) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand ([ANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC50 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestlc Llcensing of Production and Utlllzatlon Facllltles 

10.2 lSOllE& 17025 - 199!f"General Requirements for the Competence of TestJng and Calibration" 

10.5 lOCFR2-I - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 

10.6 MIL-SfD45662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I N Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at inorganic Ventures I IV Labs lndlcate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit. 

112 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a C M  increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
tnorganic Ventures / iV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 23, 2004 _. 

Expiration, Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

1 
i J  

JL?LJt& 
Certlflcate Approved By: Kataiin Le, QC Manager 

Certifying OMcer: Paul Gaines, Chemist, Senior Technical Director 



010508 
I n o r g a n i c  v e n t u r e s  I f v  l a b s  

195 lehigh avenue, suite 4, lakewood, n] 08701 us8 
phone: 800-669-6799 732-901-?900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com W cer t i f i ca te  of a n a l y s i s  
1 .O 

2.0 

3.0 

4.0 

Jnorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Thalllum in 0.5% (abs) HNOs 

Catalog Number: CGTtl -1, GGTL1-2, and CGTLI -5 
tot Number: X~TtOlO91 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

TIN03 
99.999824 

G09P28 
0.5% (abs) HN03 

UNCERTAINTIES 

LAPS 

Certified Concentration: 999 f 3 pglrnL 

Certified Density: 1,001 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise mew used to analyze this CRM. The fdlmng equations are used in the 
calculation of the certified value and tJw uncwtainty: 

certifiedVW@) =L (si) = mat? 
n xt= *kt&ividual 

n = llwr138r of mamwents 
= The E;umnatbn d all W k a n t  estirrated efm 

(bAmt comrpn arethe errasfrminstrurental m m ,  
weighing, dilution to volum, and the fixed errs repotted ~1 the 
NX 9Faw certificate of analysis.) 

UrmrtaHy (* = 2 E s r ~ * n  
Q'" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or internatlonal standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product Is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dllution e m .  
4.1 Assay Method #H 999 f 3 pg/mL (Avg of 2 runs) 

ICP Assay NlST SRM 3158 Lot Number: 993012 

Assay Method #2 1000 pg/mL * 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances am chacltml dr#y uirlng In-house procbdurs number 61MM-001, The W W  
used for testing an? annually compared to Geft~afl $oak Coqx3rauOn's marler welghls end are traceable to vle M W  
Institute of Standards and Technology (NIST), fb N18T TraceeMllty numbers are 892476 - Clam 1 and 682476A Clam 2, 
The NlST test number k 822/260017-98. AI! malytlcrl balances am cellbraled every 4 months by Gerhart Swk Corp, ol 
South Amboy. The balances are calibrated Wtth n do88 1 andlor dab8 2 analytlcal wblpht set. These wslghlb 8m tsrbd 
annually by a NlST I NVLAP accredited callbnllon lab, The NlSf lest number I8 822/2&001746. 

THERMOMETER CALIBRATION - The thermometers ubed in the determlnaUbn of the find denslUes are calibrated va statndard 
thermometer No, 903-2680 which was certlfled in uccordmce with the procedures outlined by ASTM €7747 and NlST 
Monograph 150 wing NlST Test Nos, and SLd Nor,: 769543.217368/769543,217368/P14452,176240/P14452,176240, The 
In-house procedure No. is 2 - 0 0 1  ,Thermometers wtrlch are not calibrated v8 standard thennometer No. 903-2680 are 
traceable to NlST ldentlfication Nos. 92564,119018,471047 and NlST test report Nos. 81 11258522,81lIi?557078, and 236090. 

GLASSWARE CALIBRAWON - In-house procedure 3-QC-002 1s used to calibrate all Class A Glassware used in the 
manufacture and quality contrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND lCP-OES IN )1g/mL 
Custom-Grade solutions are tested for trace metalk impurlUss by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyred In an ULPA-Flttered Clean Room. An 
ULPA-Rlter Is 99.9985% efficient for the removal of partldes down to 0.3 pm. 

AI < o.ozoie 
M Sb 0.00101 

M AS 0.02016 

M Ba 0.02018 

M Be < 0,00101 

M Bi < 0.00081 

8 0.00140 

0 Cd < 0.00540 

Q Ca 0.00015 

M ce e 0.01009 

M < 0.00061 

M cr < 0.01009 

h!! co < 0.00606 

M cu  0.01211 
M - Checked by ICP-MS 

M OY c 0.01211 

h? Ef c o.01009 

M Eu < 0.00608 

h? Gd < 0.00202 

M Ga c 0.00202 

M Ge < o.oizii 
&! AU 0.00506 

!!!! Hf 0.00404 

M Ho 0.00101 

!!d In C 0.02018 

M Ir o.01009 

0 Fe 0.wiorJ 

M La 0.00101 

M pb < 0.00606 
0 - Checked by ICP-OES 

Q LJ c 0.00002 

M 'GI 0.00081 

P M9 0,00030 

M Mn 0.00807 

P Hg < 0.01200 

M Ma 0.00404 

M Nd 0.00404 

9 Ni < 0.00090 

M Nb 0.00101 

n o s  

M Pd O.OlW9 

Q P e 0.00260 

- M Pt O.Oo404 

0 K < 0.00180 
i - Spectral Interference 

bd Pf 0,00061 

M Re < 0.00202 

M Rh 0.00202 

M Rb 0.00202 

M Ru < 0.00404 

M sm < 0.00202 

M sc < 0.02018 

b! Se < 0.01615 

0 si 0.003.40 

M Ae 0.00404 

p ha 0.00124 

M Sr < 0.00101 

Q S e 0.03000 

&! Ta 0.01413 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical Instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the prepamtian of Working reference samples' 
For interference studies and the determination of Correction ~~fflndents 
For detectlon limit and linearity studies 
For additional intended uses, contact N Technical Staff 

M Te 0.06055 

M Tb < 0.00061 

g TI 

M < o.oom2 
M Tm o.Oo081 

M Sn < 0.01009 

M Ti < 0.10091 

M W < 0.02018 

b! u 0.00404 

M v c 0.00404 

M Yb < 0.00202 

b! y 0.08073 

- 0 Zn 9.00154 

M < 0.01009 
s - Solutron Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATlON 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accredbtbn Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Awediidon, a.c.(EMA) 
Members of 1Q Net international Certification Netwoa 
Argentina (IRAM), Australla (QAS), Austria (bas), Belgium (Avlnter) , Bradl (FCAV), Canada (QMI), Hong Kong {HKQAA), 
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), lreland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSS), Slovenia (SIQ), Spain (AENOR), Switzerland ($CIS) 

- Chemical Testing - Accredited A2lA Certlflcate Number 883.01 
10.2 lSOAE& 17025 - lW9 "General kkquirements for the Competence of Tesbng and Calibration" 

10.3 ISOliEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Produwrs" - Reference Materials Productlon -*Accredited A2LA Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), AusWa (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czed.1 Republic 
(NAO), Denmark (DANAK), Finland (f INAS), France (COFRAC), Germany (OAR}, Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
end United States (NVLAP) (ICBO ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commisdon - Domestic Licensing of Productlon and Utilizalion Faclllties 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 MILSlD45662A (ObsoletdObserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010511 

11.1 fv Shelf Life - The perlad of Urne durlng which the concentration of the anafyte(s) in a p w y  packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Wit1 remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the addon) and infrequently, by chemical insiabllity. 
Transpiration studies (P-SPO1020) of chemtcaiiy-stable solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shetf-Me of four years for solutlons packaged in W m L  low density polyethylene bottles, When stored under speaal conditions 
that rnlnimize transpiration and instabltlty, the shelf life can be extended past this limit. 

11.2 Expiratlon Date -The date after which a CRM should not be used. Routlne laboratory use of a CRM Increases transpiration 
losses and the chance of contamhation which affed the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal mgulatofy agencies' recommendations that solution standards be 
assigned a meyear expiration date. 

u. Certlflcation Date: August 05,2004 
. 

q = m  
1dUU6. 

Explration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By Nick Maida, QA Administrator c .  

J c A k A a  
cefiffcate @Proved BY: Katalin Le, QC Manager 

Certifylng Officer: Paul Galnes, Chemist, Senior Technical Director 



010512 
i n o r g a n i c  v e n t u r e s  1 I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mall: ivsales@ivstandards.com webske: www.ivstandards,com E cer t i f i ca te  of a n a l y s i s  
I .o 

2.0 

.3.0 

4.0 

Inorganic Ventures I N Labs Is an !SO Guide 3492000 Certified Reference Material (CRM) Manufacturer: 
Certificate #&8342. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and tabel(s}, IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Sbtisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 yglmt Boron in HzO 

Catalog Number: CGB1-1, CGB1-2, and CGBI-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material tot No 
Matrix: 

X-BO2047 
H3B03 
99.999998 

OVOl33 
HzQ 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1005 k 2 p@mL 

Certified Density: 0.999 glmL (measured at 22" C )  

The Cedifwd Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified V a h  (E) = 

Umrtamty (d =&E 

(;k) = ma 

n = nurrtJeroB measwerrents 
ZS = T h e m l o n  d all fignifican! estimted errors 
{Most c o m n  are the errarsfrominstrmntaJ m~rmmt, 
weighing, dilution to velum, End the fixed errs reported on t he 
M!3T GRwd certificate of analysis.) 

n XI = h d k W  I'WU#S 

0'" 

TRACEABlltTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can bet related to stated references, usually 
national or internetiona! standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.1D) 

0 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value 8fe 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

. 4.1 Assay Method W 4005 f 2 pglrnL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

mailto:ivsales@ivstandards.com


010513 
4.2 BALANCE CALiBRATlON - All bafances are checked daily using in-house procedure number 64MM-001. The weights 

used for testing are annually compared to Gerharl Scale Corporation's master weights and are traceable to the Nationa! 
Institute of Standards and Technology (NIST). The NlSf TraceablMy numbers are 692476 - Class 4 and 692476A - Class 2. 
The NIST test number is 822126001 7-98. All analytikl balances are calibreted every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 anaiytiil weight set. These weights are tested 
annually by a NIST I N V W  accredited calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMETER CALlBRATlON The thermometers used in the determination of the final densities are caiibrated vs standard 
thermometer No. 903-2680 which was &ifEd in accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using N1ST Test Nos, and Std Nos.: 769543,217368/769543,217368/P14452,17624OP14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated ys standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 3/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 1s used to calibrate al  C b s  A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

I 0 AI 0.00090 

!!4 Sb < 0.00050 

!!4 As 0.01000 

4 Ba e 0.00010 

0 Be < 0.00017 

1? Bi < 0.00040 

S B  

!!!! Cd < 0.00300 

I! Ca 0.00007 

0 Ce 0.00300 

M CS 0.00030 

M Cr 0.00500 

Q Co o.ooiio 
M cu ~.00600 

M - Checked by ICP-MS 

6.0 INTENDED USE 

hA Pb 0.00300 ' 

0 - Checked by ICP-PES 

- 0 Li 0.00002 

!!!!I Lu < 0.00040 

0 Mg < 0.00006 

0 Mn c o.ooooz 
9 HS < 0.01500 

M Mo e 0.00200 

M Nd e 0.00200 

0 Ni 0.00230 

M Nb < 0.00050 

5 os 

!!!? Pd 0.00500 

p 0.00250 

M e 0.00200 

- 0 K 0.00300 

i - Spectral Interference 

For the calibration of analytical instruments including but not limited to the foliodng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the datermlnstion of correction coefficients 
For detection limit and linearity studks 
For additional intended uses, contact IV Technical Staff 



0005g.52 
7.0 INSTRUCTIONS FOR THE CORRECT USE Of THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DQCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMi Certificate Number 010106 
Recognized by: 
Registrar Accreditation b a r d  (ANSt-RAB) 
Standads Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net tnternational Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) ,&ail (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece,{ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherhnds (KEMA), Norway (NCS), 
Poland PCSC), Portugal (APCER), Singapore (PSB), Slovenia {SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited MIA Certificate Number 883.01 
10.2 ISOl ld  17025 4999 "General Requirements for the Competence of Testing and Calibratlon" 

10.3 lSOllEC Guide 34 - ZOO0 ''General Requirements forthe Competence of Reference Materlal Producers" - Reference MateriaL Productlon - Accredited APLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Auslraiis (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-O3E), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK}, Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS); United Klngdorn (UKAS) 
and United States (WIAP) {ICBO ES) 

10.4 lOCFR6O Appendix B - Nuclear Regulatory Commtrrsion 
- Uomestic Licensing of Production and Utilization Facilities 

90.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 Mlt-STD-45662A IObsoletelObserved) 



11.0 OAT€ OF CERTIFICATlON AND PERIOD OF VALIDITY 010515 

11.1 iV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condltions will remain within the specified uncertainty 
range. Shelf Life is limited primartly by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures / [V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL law density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Explmtlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / iV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explration date. 

Certification Date: April 13, 2004 

Expiration Date: 

'1E20ii'F 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Omcer: Paul Gaines, Chemist, Senior Technical Director 

\ 

,! 



010516 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehlgh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com webstte: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade io00 V g h L  Molybdenum in H2O tr. NH40H 2.0 

Catalog Number: 

Starting Material: (N H4)6Mo7024xH20 

Starting Material Lot No 23221 
Matrix: 

CGMOI-I, CGMUI-2, and CGMOl-5 
Lot Number: X-M 0 0 ~ ~ 0 4  

Starting Material Purity (%): 99.995645 INQRGANTC: LABS/ AD Ern LABS 
DATE RECEIVED. g r  
DATE EXPIRED8 L#&d---*&Iz 

H2u tr- NW40H DATE OPENED: A&JAs-,,,,,,,, 
IMIREi: -Ji!z!::---pcl: f?i24g-,- 3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 3 pg/ml 

Certified Density: 0.998 g/mL (measured at 22" c) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

CWKBI Valm (5) = & (3) = ma 

n =  nunQer0r-t~ 
= Thesumrratbn d dl signikarrt estlrreted emrs 

(Most c o m n  are the ~ r u ' s f r m i ~ r u ~ ~  MeilSurenTFJnt 
wighhg4 dilutionto volum, and the fixed mu reFmted onth8 
NlST tF&l certific;rte d wa)Prsts.) 

n xI = lndlvidual rearlIs 

Uncertainty (2) =J&CS,YV 
0" 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the v w e  of a standard whereby it can be related to stated references, usuaIJy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertalntks for each certified vatu€? are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume diiution errors. 

4.1 Assay Method #1 1000 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

1002 f 3 pg/mL (Avg 2 runs) 
ICP Assay NiSf SRM 31 34 Lot Number; 891 307 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010517 
4.2 

4.3 

4.4 

BALANCE CALlElRATlON 9 All balances are checked daity using In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N,lST Traceability numbers are 692476 - Class I and 6924764 - Class 2. 
The NET test number is 822/250017-$8, All analythf balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances ate calibrated with a class 1 and/or class 2 analyti i l  weight set. These weights are tested 
annually by e NIST / NVIAP accredked calibration lab. The NlST test number is 822/26OOl7-98. 

THERMOMETER CALlBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was oe'rtifed in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452, 1?624O/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
tramable to NlST Identificnfion Nos. 92564,119016,471047 and NlST test repoll Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3 - Q C W  Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlNlS AND lCP-OES 1N pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICF-Ms. The result from the most senaitfve 
method for each element. k reported below. Soluticins tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. AR 
ULPA-Filter is 99.9985% sffkient for the removal of partides down to 0.3 pm. 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

For the calibration of analytical instruments includlng but no? limited to the foHdwlng: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
Far detedkm limtt and linearity studies 
For additional intended uses, Gontad IV Technicai Staff 
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7.0 lNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

H U R D O U S  INFORMATION - Please refer to the enclosed Material Seftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

30.1 IS0  9001:2000 Qualky Management System Registratlon - QMI CertlRcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Ameditacion, a.c.(EMA) 
IVlernbeB of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium [Avinter) , Brazil (FCAV), Canada (QML), Hong Kong (HKQAA), 
Columbia (ICOWEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS),  Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Stl), Italy (CISQ), Japsn (JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A Z l A  Certificate Number 883.01 
10.2 I S O d  ,7025. - 1999 "General kequirernents for the Competence of TeStIng and Calibration" 

W.3 ISOAEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited A2LA Certificate Number 883.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC}, Chinese Taipei (CNIA), Czech Repubiic 
(NAO), Denmark (DANAK), Fiiiland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden [SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (MILAP) (IC80 ES) 4- 

90.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Oornestic Licensing of Production and Utllizatim Facilities 

10.6 10CFRZt - Nuclear Regutstoy Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A {ObsoMe/Observed) 



1 I .O DATE OF CERTFCATIQN AND PERIOD OF VALIDITY 010519 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unwed standard stored under environmentally controlled and monitored conditicrrs will remain wlttlin the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability- 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5 W m t  low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instebltity, the shelf llfe cart be extended past this limit. 

11.2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of coptamination which affect the integrity of the CRM and Urnit its useful We. 
lndrganlc Ventures 1 IV Labs mnwrs with state and federal regulatory agencies’ recommendations that solutlon standards be 
assignd a one-year expiration date. 

Certification Date: May 26, 2004 

==E# 1 ;26&- 
Expiration Date: 

12.Q NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Adminlstrative Assistant 

Certlfying Officer: Paul Gaines, Chemist, Senior Technical Director 

\ I 
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i n o r g a n h  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nJ 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: w.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION I 000 pg/mL Phosphorus in H,O 
Catalog Number: CGPl-1,  CGPI -2 and CGP1-5 

Lot Number: W-FO'I 123 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (21 = x I 

n 

( 9 )  = mean xi = individual results n = number of measurements LS, = The summation of a l l  significant 
estimated errors. 

Classical Wet Assay: 1006 2 4 pglmL 
Method: Acidimetric Titration vs NET SRM 84k KHP. 

Instrument Analysis: 1002 f 4 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 139a. 

The independent samples &!est was used to determine if thera is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fiiteted Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 pm. 

9 AI 
M Sb 

I M Be - M Be 
I M Bi 
I M B  
- M Cd 

I M Ce 
- M a  
- M Cr - M Co 
- M Cu 

- - M A S  

- 0 Ca 

<0.040 
0.01 2 

< 0.001 0 
< 0.001 0 
< 0.000060 
< 0.000040 
<0.0070 
c0.00030 
<0.010 
<0.00050 
< 0.000030 
< 0.00050 
C0.00030 

0.080 

!!!! DY - M Er 
M Eu - M Gd 
- M Ga 
M Ge 
- M Au 
- M Hf 

Ho - M In 
- M tr 
- 0 Fe 
M La 

- 

I - M P t ,  

<0.00060 
< 0.00050 
<0.00030 
<0.00010 

0.00070 
< 0.00060 
C 0.00030 
< 0.00020 
< 0.000050 
€0.030 
< 0.00050 
CO.050 
C 0.000060 
< 0 .OOO 30 

< 0.001 0 
<0.000040 
< 0.0030 
< 0.00040 
<0.020 
< 0.00020 
< 0.00020 
C0.050 
< 0.000050 

<0.00050 

c 0.00020 

< 0.000030 
< 0.000 10 
< 0.000 10 
c 0.000 10 
< 0.00020 
€ 0.000 10 

C 0.40 
< 0.020 
€ 0.00020 
< 0.090 
€ 0.000050 

< 0.00070 

C 0.0030 
< 0.000030 
<0.00010 
co.ooo1o 
c 0.000040 
< 0.00060 

<0.0010 
<0.00020 
< 0.00020 
<0.00010 
< 0.0040 
0.0036 

< 0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - nor checked for s - solution standard element 

ANALYZED 
QA:KL (L~.OIO(O.OI( 

DENSITY OF SOLUTION (measured at 22'CC): I .001 g/mL . (over] 

Expires: 

Quality Assurance Manager IiZOO5- 

mailto:ivsales@ivstandards.com
http://w.ivstandards.com
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QUALITY STANDARD DOCUMENTATfON 

1. 0 IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAM), Australia (US), Austria cC)QS), Belgium 
(Avinter) , Brazil (FCAV), Canada IQMI), Hong Kong IHKOAA), Columbia (ICONTEC), 
Czech Republic ICQSj, Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece {ELOT), Hungary (MSZT), Ireland 
(NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KENIA), Norway {NCSI, Poland(PCBC1, Portugal 
(APCER), Singapore (PSB), Slovenia (SKU, Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRBO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Pleese contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications . 

4. MI L-STD-4 5 6 62A 
5. 
6. 

(N 

Shelf Life - The lenath of time that a oroperlv stored and Packaaed standard will remain within the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used  with confidence, The smaller 
the bottle the higher the rate of transpiration. inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mC bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 

PACKAGING DOCUMENTATlON 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 ~ . c m  filter and in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to  calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceabitity numbers are 428359B and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NfST I NVLAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and N E T  Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7388/PlM52, 176240/P14452, 176240. The in-house 
procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to  NlST Identification Nos. 92564, 1 1901 6, 471 047 and NIST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1 -8oO-S9-6799 INT'L 1-732-901 -1 900 FAX I-732-W1-1903 E-MAIL lVtech@ivstandards.com 
-2- 

mailto:lVtech@ivstandards.com
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 W 732-901-1903 

e-mail: h/salesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I1V Labs is an IS0 Guide 34-2000 CertSfied Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labe@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Silicon in HJZO tr. "0s tr. HF 2.0 

Catalog Number: 

Lot Number: X-S IO 2087- 
CGSII-1, CGSI1-2, and CGSI1-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

996 f 2 vg/mt 

1.002 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the unartalnty: 
awtllkd V a l u e 0  = (ro= man 

Uncettahty ($ ==E 
n xi = indlvldual rearits 

W" 

n = number of mmmnts 
PS = The sumation d ail s'gnir~anl estiirrated errors 
(Most c m n  am the s r u s f r o m M r W a l  masurenerd, 
weighin& d i i o n  to volwre, and the fixed mcr reported on t fie 
NlsT EIW certificate of znatysis,) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated unceltainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV produd is Traceable to NlST vla direct comparison to N1ST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, welghing and volume dllution errors. 

4.A Assay Method #l 996 f 2 pglmL 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Assay Method #2 899 pglmL 
Gravimetric NIST SRM $0' Number: See Sec. 4.2 

http://h/salesQivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATtON - All balances are checked daily using in-house prOCdure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scab Corpowtlon's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 092476 - Class 1 and 692476A - Ctass 2. 
The NIST test number is 822/260017-98, All analytical balances are callbrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / NMAP accredited calbratIon lab. The NlST test number is 822126001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thmomster No. 903-2680 which was certified in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometen which are not calibrated vs standad thermometer No. 903-2680 are 
traceable to NlST Identification Nos, 92564, 119016,471047 and NlST test report Nos. 81 11258522,811/25570?8, and 236090. 

4.3 

4.4 GLASSWARE CALl8RATION - In-house procedure 3-4C-002 is used to calibrate all Class A Glassware used in the 
manufacture end quality control of Custom Grade Standards, 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of partjdes down to 0.3 pm. 

!k? DY 0.01358 

!!! Er < 0.01132 

M < 0.00679 

- M Gd 0.00226 

!!! Ga < 0.00226 

M < 0.01358 

M Au < 0.00679 

M Hf c 0.00453 

M < 0.00113 

- M In < 0.02264 

- M Ir 0.01132 

0 Fe 0.00499 

La 0.00113 

Q 0.00009 

L L U  0.00091 

Q Mg c 0.04991 

M Mn 0.00906 

0 Hg 0.04991 

- M Mo 0.00453 

!?! Nd 0.00453 

Q Ni 0.01044 

M Nb < o.ooii3 

M Pd s 0.01132 

R 0s 

Q P e 0.02269 

!!d Pt 0.00453 

< 0.00226 

Th e 0.00226 - 
M Tm c 0.00091 

!!!! Sn < 0.01132 ' P Ti 0.01325 

!h! w 0.02264 

1 M U 0.00453 

' 0 v < 0.00408 

M Yb c 0.00226 

' b!! y < 0.09055 

1 !!!! zn < 0.04528 

I 

Q Cu 0.00454 M Pb < 0.006'19 0 K o.wi71 - M Ta 0.00200 !!d Zr 0.01132 
i - Spectral Interference M - Chedted by ICP-MS 0 - Checked by ICP-OES n - Not Checked For 8 - Solution Standard Element 

6.0 INENDED USE 
For the calibration of analytical instruments including but not limited to the follhng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limH and linearity studies 
For additional intended uses. contad IV Technical Staff 
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7.0 

8.0 

9.0 

10.0 

INSTRUCTlUNS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored in glass 

HAZARDOUS INFORMATION - Please refer to the enciosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

I S 0  9001 :2000 Quallty Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicsna de Acreditacion, a.c.(EMA) 
Members of 18 Net International Certlflcatlon Netw ork 
Argentina (!RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC Portu RI (APCER), Stnppore (PSB), Slovenia (SIQ), Spaln {AENOR), Switzerland (SQS) 
ISOAE& 1702k - d " G e n e r a I  Reqwrements for the Competence of Testing and Callbration" - Chemlcal Testlng - Accredited A2tA CertJficate Number 883.01 

ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Refersnce Materials Production - Accredited 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JfflA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), N o w y  (NA), 
Portugal {IPQ), Stngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W P )  (IC60 ES) 

10CFRSO Appendix B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Wllzatlon Faclllttes 

Certtficate Number 883.02 

1 OCFRZI - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Cornpliance 

MILSTD45662A (ObsoleWObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a pn>perty packaged, unopened, and 
unused standard stored under environmentally controllbd and monitored conditions dli remain within the specified uncertainty 
range. Shelf Me is limited primarily by transpiration (loss of water from the SOkrtiOn) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I1V Labs indicate a CRM 
shelf-lii of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special cbmlitions 
that minimize transpiratlon and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine IabOratOry use Of a CRM increases transpiration 
losses and the chance! of contamination which affect the integrity of the CRM and limit its useful life. 
Jnorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: March 24, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Admlnlstrative Assistant 
i' 

Katalin Le, QC Manager J-d- - L  Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior 'rechnlC8l Oiredor 



i n o r g a n i c  v e n t u r e s  / 0 1 9 5 P b b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e- mall: ivsales@ivstandards .cam we bsite: www.ivstandards. corn 

cer t j f j ca te  of a n a l y s i s  
1 .Q 

2.0 

3.0 

Inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Gutde 34-2000 "Quality System Guide\ines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Titanium In 1.4% tabs) HNO3 tr. HF 

Catalog Number: 

Lot Number: X-QTIOll16 ' 

Starting Material: Ti granules 
Starting Material Punty (%t): gg.960814 
Starting Material Lot No ~ 2 7 ~ 0 7  
Matrix: 

CGTl1-1, CGTII-2, and CGT11-5 

1.4% (abs) HNO3 tr. HF 

CERTIFIED VALUES MI) UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

988 f 4 pg/mL 

1.010 g/mL (measured at 22" C) 

The Certihed Value is based upon the mast precise method used to analyze this CRM. The following equations are used in the 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby It can be related to stated r e f e m ,  usually 

national or international standards, through an unbrchn chain of cornpartsons all having stated unoertsinih." ( IS0 VIM, 2nd 
ed., 1993, defhltion 6.10) 

This IV product is Traceable to NET VL direct comparison to NlST SRMs. The uncertainties for each certffied value are 
reported, teldng Into account the SRM unmtainty emr end the measwement, welgMrrg and VOIWIH)dOufJbn m. 
4.1 Assay Method #I 998 f 4 pg/mL (Avg 2 runs) 

ICP Assay NlST SRM 3162a Lot Number: 992801 

Assay Method #2 1002 pg/mL 
Gravbnetric NlST SRM Lot Number, See Sec. 4.2 
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42 

4.3 

4A 

BALANCE CALIBRATION - An balances are checkad dally using in-house pmcedwe number WMM-OOI . The weights 
wed for testing are annually compared to W a r t  Scale C w s  master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST TraceaMllty numbers are 692476 - class 1 and 692476A - Cbss 2. 
The NlST test number is 822/260017-98. AU anatytical belances are callbmted every 4 months by Gemart Scale Cow. of 
South Amboy. The balances are caUbrated wRh a class 1 andfor class 2 arwrlytiil wdghl set. These WgMS are tested 
annualty by a NlST I NVLAP accredited caUbration leb. The NlST test number k 82u28OO17-98. 

THERMOMETER CAUBRATlON - The thermometers used in the detwmhtbn of the final densities are calibrated v8 standard 
thermometer No. 903-2680 which WBS oertihed in accordance with the procedures outlined by ASTM €77437 and N1ST 
Monograph 150 uslng NlST Test Nos. and SM Nos.: 769543,217368/169543,217368/P14452,176240/P1M2, 176240. The 
in-house procedure No. Is 2-QC-001 .Themwneters which are not calibrated vs standard themrometer No. 900-2680 are 
traceable to NlST Identification Nos. ~2564,119016,471o4'i and NlST test rttport Nos. 81 11258522 81112557078, and 236090. 

GLASSWARE CALJBRATION - In-house procsdure 3QC-002 Is used to catltxete all Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (7Ml) DETERMINED BY ICPlMS AND ICP-OES IN p g h L  
CUSh-Grade sdutions are tested for trace metallic impurities by W ICP-OES and ICP-MS. The r@SUR from the most sxm4Uve 
method for each dement, Is repwted bdw. Soludons tested by ICP-MS were analyzed in an ULPA-FiLred Ckan Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partiiles dawn to 0.3 pm. 

0 < 0.01201 

M' Sb 0.00099 

M < 0.01984 

M Ba 0.01934 

M Be e o.Oo099 

!!!! Bi 0.00070 

Q 8 c 0.00801 

M cd 0.00595 

Q Ca 0.00024 

!!!! Ce < 0.00992 

M cs 0.00060 

M cr 0.00992 

M co < 0.00595 

51 CU < 0.01201 
M - Checked by ICP-MS 

6.0 INTENDED USE 
For the catibwtiin d analytical instruments lnduding but rwt lirnlted to the fdlWring: 
ICP-MS, ICP-OES, FAAS, OFAA, XRF, and DCP 
For the valWatkn of analytical methods 
For the prtpamtlon of VmrIchg reference samples" 
For i n t e r f e r n  studles and the determtnatbn of copfectjon cosmcients 
For detedion hlt bnd linearity studies 
For additional intended uses. contact IV Technical Staff 
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7.0 INSTRUCTtONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard shwki not be prepared or stored In glass. 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for infomlation regarding this CRM. 8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This so!ution was mixed according to procedure IV-MPM.004 and is guaranteed to be homogeneous. 

10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 8001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredttation (RVA) 
Entidad Mexicana de Acrediion, a.c.(EMA) 
Members of IQernalional Certifi cation Netwwk: 
Argentina (IRAM), Australla (PAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (CIMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Fdand (SFS), France (AFAQ), G e m y  (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), 
Poland PCBC Pottu a1 (APCER Slryapore (PSB), Slovenia (SIQ), Spain [AENOR), Switzerland (SQS) 
lSO/lE& lf02k - 18d"General kguiremntr  for the Competence of Testing and Calibration - Chemical Testlng - Accredited A2LA Certificate Numbet 185.01 

lSOnEC Guide 94 2000 "General Requirements for the Competence of Reference Material Producers" 
-Reference Materials Production - Accredited A2LA Ceftikate Number 883.02 
M I A  Mutual Recognition Agreement Partners: ' 

Australia (NATA), A d  (BmwA), Belgium (BELTEST) (BKO-OBE), Canadq(SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spaln (ENAC), Sweden (SWEDAC), Swilzerland (SAS), Unlted Kingdom (UKAS) 
and United States (NVLAP) (IC00 ES) 

WCFR60 Appendix B - Nuclear Regulatory Commlrrion - Domestic Licensing of Production and Utilization Facilities 

lOCFRZ1. Nuclear Regulatory Commission - Reporting Defects and Non-Compliince 

MILSTD45662A (ObsoletdObswved) 

A 
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I t  .O DATE OF CERTIFICATION AND PERIOD OF VALIDIN 

. . . . . . . . . . . . . . . . . 

11.1 IV Shelf Life - The perkd of time during wtdch the menbation of #he anaWe(8) in a property PadWpd, U n O p d ,  end 
unused standard stored under environmentally controlled and monltwed condltlons wlll remain within the specified uncutahty 
range. Shell We is limited primartly by hnspiratlon (loss of water from the mMlon) and Infrequently, by chemical instablllty. 
TmplraWon studles (P-SPOIO20) of chemically-stable sdutkms performed at lnorgmk VIlrturcS / IV Labs h h t e  a CRM 
sfielf-life of four WM for soknions packaged In 5OO-mL bw densit), poly&hybne bottles. When stored under special conditions 
that mtnimlze transpiration and instability, the shelf l e  can be extended past this limit. 

11.2 Eqiration Date - The date after which a CRM should not be used. Rolrtine laboretory use of a CRM increases transpiration 
losses and the chance of contarnlnatlon whlch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures t IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year eqlratbn date. 

Certification Date: September 28,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: NM( Mal&, CIA Administrator 

Cemcate A P P ~ V ~  BY:' htabn Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senlor Technicel Director 

. . . . . . . . . . .  
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate W83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Stronttum in 0.1% (abs) HNOa 

Certified Concentratlon; 1004 f 2 vg/mL 

Certlfied Density: 1.001 g/mL (measured at 22" C) 

The Cerlfied Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

M i f i i V d U 3 ~ = ~  (Ql= meal 

Uncertainty (a = 21Ccrxsl)zlla 

n xI = midual t 8 U s  
n = nurrber d msuert.ents 
I$ = T h e m i o n  d dl signifcad sstimted erms 
(Most c o m n  are the errusfrom Instrumental maw&, 
weighi, dilution to volurre, a d  the fixed wrcr mported on t he 
NlW ElW certfllcate of malfsis.) 

mi= 

The independent samples t-test was used to determine if there b agreement between the above assay Mods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of thls CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usuaUy 
national or international standards, through an unbroken chain of comparisons all having stated unartalnties." (IS0 WM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m s .  

4.1 Assay Method #I 1006 f 2 Uglrnl 
ICP Assay NlST SRM 3153a Lot Number: 990906 

Assay Method #2 1004 f 2 FglmL 
EDTA NtST SRM 928 Lot Number: 880710 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010531 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMMa01. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 822i260017-98. All analytical balances are calibrated every 4 months by Gerhart Scab Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. nese weights are tested 
annually by a NlST I N V W  accredited calibration lab. The NlST test number is 822(260077-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not callbrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICPIOES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial 1CPwOES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

0 - Checked by ICP-OES i - Spectral interference 

9 Te < 0.100oo 

M Tb < 0.00003 - 
M TI 0.00009 

M Th o.ooO09 

h4 Tm < 0.00004 

M Sn c 0.00046 

M Ti < 0,00459 

!d w 0.00092 

!d u c 0.00018 

h!! v < 0.00018 

M Yb 0.00009 

B 0.00004 

P zn 0.00720 

M Zr 0.00046 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of 'working rsference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addRional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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8.0 

9.0 

30.0 QUALITY STANDARD DOCUMENTATlON 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certiflcate Number 010105 
Recognlxed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of 1Q Net lnterna tional Certiflcation Network: 
Argentlna (IRAM), Australia (WS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Colurnbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEW), Norway (NCS), 
Poland PCBC , Portu al (APCER), Singapore (PSB), Sbvenia (SIQ), Spain (AENOR), Switzerland (SQS) 

Chemical Testlng - Accredited APIA Cdficate Number 883.04 

10.3 ISOllEC Guide 34 - 2000 "Generaf Requirements for the Competence of Reference Material Ptoducecs" - Reference Materlals Production - Accredited A2U Certificate Number 883.02 
A2LA Mutua1 Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repobtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HUS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.2 iSOAE& 1702k - 19d"General Requirements for the Competence of Testing and Calibratlon" 

10.4 lOCFR50 Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillxatfon Facilities 

10.5 QOCFRZl - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

10.6 MlLSTD46662A (ObsoletdObserved) 

I 1.0 DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

11.1 IV Shelf LIfe - The period of time during which the conantration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condiHons will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpirauon studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / tV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special mdnions 
that minimize transpiration and instabifi, the shelf life can be extended past this limit. 

11.2 Expimtion Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful T i .  
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

n Certification Date: October 22,2003 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 01@533 
~wtMcate Prepared By: JoAnn Struthsrs, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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S n o r g a n i c  v e n t u r e s  / i v  Dabs 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-9900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cert i f r 'cate of a n a l y s i s .  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and is0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade tOo0 Vglrnt T]n in H2O tr. HNO3 tr. HF 

Catalog Number: 

Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-1, CGSNI-2, and CGSNl-5 
Lot Number: X-SNOI I 1  5 

Hz0 tr. HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 f 2 pg/mL 

Certified Density: 0.998 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fotlowing equations are used in the 
calculation of the certifiid value and the uncerteinty: 

@ l t i f i i V 4 U ? ~ = g &  a= meal 

Uncertainty (t) = Z l k r ~ ~ ' J 1 ~ ~  

n XI= individual reas 

toiQ 

n = nwbr of measurerrents 
= The Smmatb d all signfkant estimated wmrs 

{Most c m n  are the errus from Instruncental measlvemd, 
weighing, dlution to voiwre, a d  ths flxed erru repwted on t he 
NET certificate aatfsis.) 

TRACEABlLlTY TO NlST AND VMdES OBTAINED BY INDEPENDENT METHODS 
tl "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
natlonal or International standards, through an unbroken chain of comparlsons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
El This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each certifkd value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 995 i 2 pglml (Avg 2 runs) 
ICP Assay NlST SRM 31610 Lot Number: 993107 

Assay Method #2 998 pglrnl 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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~ 

4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedum number 6-IMMLOO? . The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number & 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annuauy by a NlST I NVlAP accredited callbration lab. The NIST test number is 8221260017-98. 

THERMOMETER CALlBRATiON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASfM E7747 and NIST 
Monograph 150 using NlST Test NOS. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .J%enometers which are not calibraled vs standard thermometer No, 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos, 811/258522,81 lc2557078, and 236090. 

e 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC lMPURlTlES (TMI) DETERMiNED 8Y ICPIMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-DES and LCP-MS, The result from the most sensitive 
method for each element, is reported below, Solutions tested by ICPhnS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

P u 0.00002 

!d LU 0.00080 

0 Mg < 0.0#003 

1?, Mn 0.00804 

0 H9 0.01500 

M Mo 0.00402 

M Nd 0.00402 

Q Ni < o.oiooo 
M Nb 0.00100 

Q os 

M Pd < 0.01004 

9 P 0.00500 

M 0.00402 

9 K < 0.00200 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < O.OM)60 

M Re < 0.00201 

- M Rh 0.00201 

M Rb < 0.00201 

!!!! Ru 0.00402 

M Sm < 0.00201 

M sc < 0.02009 

!d Se < 0.01607 

0 si 0.00340 

!!!! Ag < 0.00402 

s Na 0.00010 

M Sr 4. 0.00100 

n s  
!d Ta < 0.014% 

n - Not Checked For 

0 - M u 0.00402 

- M v 0.00402 

Y fi < 0.00201 

M Y < 0.08035 

!!d Zn < 0.04017 

M Zr < 0.01004 
s - Solution Standard Element 

For the calibratlon of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
for the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detectiin limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage & Handrng - Keeptightly sealed Wen not in use. Store md use ad 20 2 4*. Do rut pipet frorn codainer. Do nd &urn 
portlons moved  fa pitxtt~ngto container. 
Wrmic WgM;  Valence; Caardnatian Nvnber; Chemical Fom in Soclticm - 118.710; +4; 4,Sf 6,7,$ Sn(OH),F,' 
C M e d  CamQBtibiHy - Soluble kr HCI anddkde HF I HNO,. A d d  nsutral to basic media. Unstable a ppm lebelsvvithrnetals 
that- pufl F- MY. g.e. Do not mix with Akdine or Rare Earths a high levels of transition elements mless they &E 
fluorimrted.) Stable vlju7 mod inorganic ~ o n s  provided B is in the dwnhl fcrm s b w  above. 
Stabiyl- 2-100 ppb lewk d&le (alone w mlmd M h  dl Othw metalsthat am St wm a&le levets) as the WOHJF;' fcr 1 pa r  
in 1 % HNO, / U)PE corteriner. 1-1 0,OaO pprn single element sotdim asthe Sn(OH$t- chemcaliy s tab for years 25% HNO, 
I t m e  HF in @LOPE container. 
SnCadp-hi S-5 y i m  a& Softdim) - Metal (Solae in HF IHNO, or HCI); O x j e  - SnO (soluble in HCI), SnO, 
-my reSlsta#o all acids nduding HF(Fusionwith equel parts of NaEO, end S. tt IS then solrble w vats 01 dilute a d s  as the 
thiostam&e.> plloys (Treat first 0.1 g with 10 mL corn. HSO. lo bolllrig mtl the alloy didntegrdes and nearly a# of the sulfuric 
acid is qxtled. Then gxld 100 mL 0, free W e r  and 50 mL of a m  HCI or transter to a plastic contaker and add 9 mL HF in 
either case wmlng gedly to brim abut s0Mion.I Orgeinic Upqrim$(Vol~lity ax4 precipifatii of the insoluble lmnic o d e  am 
problems. Consdtatton ol the iiteratve sbuld be made for tnchdual m a t m e  1 Sn compounds.) 
Mm'c S p c t m p i c :  Mwmatim(ICP43ES 0.Ls sregiuen os rrdiaifafial v-m): 

ICP-OES 242.949nm 0.1 /O.Ol pghL 1 atom W, Mol f% ,Tal Co 
ICP-MS 120amu 5 nk  M' **Te, fmRufY), I*Pd'W 

ees wnderlined indicates severe at &ncs.) 

HF Note: This standard should not be prepared or stored In glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure I V - M P W  and is guaranteed to be homogeneous. 

10.9 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS), Belgium {Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Koree (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certlficate Number 883.01 

10.3 ISOIIEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Cettlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealsnd (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (U)<AS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix 13 - Nuclear Regulatory Commission - Domestic Llcensing of Production and Utilization FadlHies 

10.2 I S O d  17025 - 1999 ''General Requirements for the Competence of Testlng and Callbration" 

10.5 10CFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bsewed) 



010537 
I1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV SheN Life - The period of time during which the concentration of the analyte(9) In a propeidy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutbns packaged in 500-mL low dens& polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Life can be extended past this limit. 

11.2 Expiration Date - The dale after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

. 

Certification Date: February 11,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CerUficate Prepared By: JoAnn Struthers, QA Administrative AssiStaIIt 

Certiflcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 



010538 
i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suit8 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-9Ol-1903 

e-mail: ivsaks@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2 .o 

3.0 

4.0 

Inorganic Ventures /1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pghL Bismuth in 3.5% (abs) HNOs 

Catalog Number: 

Starting Material: Bi needles 
Starting Material P u f i  (%): g~.g~gogO 

CGBII-1, CGBII-2, and CGBI1-5 
Lot Number. X-BIOI 091 

Certified Concentration: 

CettifIed Density: 

999 f 2 pglmL 

1.026 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Csrtified Valw (qt = erx_l 

Uncertainty (3 = 2 I u E  

(Ql= wan 

n = rimer d measuremnts 
PS = The sumnation d ail dgmfrcant estirrated amrs 
(Most commn are the errasfrmj17Slrurrentd masurenent, 
wetghitq, dilution to v o k m ,  md the fixed errw reported on t he 
NIST SlRM certYicde d analysis.) 

n &= indhridual resufts 

(a'" 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or intematinei standards, through an unbroken chain of mmpariions ail havlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and vdume dllution errors. 
4.1 Assay Method #1 989 f 2 pglmt (Avg 2 runs) 

ICP Assay NIST SRM 31 06 Lot Number: 991 21 2 

Gravlmetrii NET SRM Lot Number: See Sec. 4.2 

Assay Method #2 1003 pg/mL 

mailto:ivsaks@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale C o p  of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytiical weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densitiis are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368f769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are nut calibrated YS standard thenometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TN11) DETERMINED BY ICP/MS AND CP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99,9985% efficient for the removal of particles down to 0.3 urn. 

9 AI 0.00012 

- M Sb < 0.00100 

!h! As 0.02003 

h! Ba < 0.02003 

!kl Be 0.00100 

2 5i 

B 0.14018 

- 0 Cd 0.00017 

P Ca 0.00245 

Y Ce < 0.01001 

M CS < 0.00060 

0 Cr 0.00020 

M co < 0.00601 

- 0 CU 0.00014 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.01202 

hn Er 0.01003 

M Eu e 0.00601 

M Gd 0.00200 

M Ga < 0.00200 

M Ge 0.01202 

M Au 0.00601 

M Hf 0.00401 

M Ho < 0.00100 

- 0 In 0.00105 

ha Ir = 0.01001 

Q Fe 0.00014 

Y La 0.00100 

- 0 Pb 0.00135 
0 - Checked by ICP-OEI 

M Pr c 0.00060 

M Re 0.M1200 

M Rh < 0,00200 

M Rb 0.00200 

!!!! Ru < 0.00401 

M Sm < 0.00200 

!!! SC 0.02003 

M Se C 0.01602 

- 0 si 0.00105 

!!!! AS < 0.00401 

0 Na 0.00240 

M Sr < 0.00100 

0 s < 0.03000 

b! Ta < 0.01402 
n - Not Checked For 

111! Te < 0.06008 

- M Tb 0.00060 

M TI e 0.00200 

- M Th 0.00200 

h! Tm < 0.00080 

M Sn e 0.01001 

bd Ti *: 0.10013 

!d w 0.02003 

!I!! u 0.00401 

M v < 0.00401 

M Yb < 0.00200 

M y 0.08011 

9 Zn 0.00008 

M Zr < 0.01001 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection (imit and llnearlty studies 
For addltional intended uses, contact IV Technical Staff 



010540 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safiey Data sheet f o r  infomation regarding this CRM. 

9.0 

10.0 QUAUTY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 60 900t:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aditscion, a.c.(EMA) 
Members of !Q Net lntematlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMf), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-QA}, Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chernlcal Testing - Accredited APLA Certificate Number 883.01 

10.3 ISOEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers'' 
- Reference Materials Production -Accredited APlA Certificate Number 883.02 
A2LA Mutual RecognltIon Agreement Partners: 
Australia (NATA), Austria (BmwA), Wgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 10CFRSO Appendlx B - Nuclear Regulatory Commission 
- Domestic Llcensing of Production and Utillzation Facilities 

10.2 ISOfid 17025 - 1999 "General kequirements for the Competence of Tqstlng and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-S7D45662A (ObsoletdObserved) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDlTY 010541 

I I .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminallon which affect the integrity of the CRM and limit its useful fife. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certlfication Date: February 19, 2004 

Expiratlon Date: 

lr2005 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: J d n n  Struthers. QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaheo, Chemist, Senior Technical Oirector 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 0 c e r t i f i c a t e  of a n a l y s i s  

1 .o 

2 80 

3 .Q 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88392. The certificate is designed and the certified value( s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statislcal Principles." 

DESCRlPTtON OF CRM Custom-Grade 1000 WglmL Lanthanum 61.4% (abs) HNOs 

Catalog Number: CGLAl-1 and CGLAI-5 

Starting Material: La203 
Starting Material Purity (%): 99.991432 

Lot N urn ber: W-LAO1094 

Certified Density: I .010 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

a= ma7 
k =  individual results 
n = n W r  of masurerrents 
BS = The stxrmtion d all dgnificarrt estirmted erms 
(Most c m n  are the errusfrominstrurrentd m;surswent, 
weighi  dtlution to volurre, and the fixed (JIU reparted a? t he 
MEir sF?I# certrlcate d mnaiysis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
3 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
Cl This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghlng and volume dilution errors. 

4.1 Assay Method #l 1003 f 3 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

1003 f 4 CJghL 
ICP Assav NlST SRM 3127a t o t  Number. 890402 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATiON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gethart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822l260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp, of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / N W P  accredited calibration lab. The NET test number is 8221260017-98. 

THERMOMETER CALIBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001.Thsrmorneten which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 8111258522,81112557076, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

. 
5.0 TRACE METALUC IMPURlTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by JCP-MS were anagyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

!!d AI < 0.00992 

- M Sb < 0,00050 

!!! As e 0.00992 

!!! Ba < 0.00992 

E Be e 0.000\50 

!!d Bi 0.00040 

- 0 0.03600 

!!!! Cd < 0.00298 

Q Ca o.00903 

0 ce 0.00300 

!d CS < 0.00030 

M Cr 0.00496 

h!! CO < 0.00298 

&! CU < 0.00595 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vafidation of ana\ytical methods 
For the preparation of "worklng reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additiinal intended uses! contact IV Technical Staff 

M Te c 0.02975 

Tb e 0.00030 

M 7.1 0.00099 

- M Th < 0.00099 

- M Tm < 0.00040 

!!!! Sn 0.00496 

M Ti 0.04958 

M w 0.00992 

- M u e 0.00198 

- 0 v .c 0.00080 

M Yb < o.oO099 

I M y 0.03966 

Q Zn 0.10539 

Q Zr 0.00070 
s - Solution Standard Element 



010544 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF TH\S REFERENCE MATERIAL 

Stwage 4 Handling - Keep tightly sealedwhen not in use. Store md use at ;x3 f 4 s .  Do mt pip& frwn cortainer. Do nd return 
portions moved fa pipetting to adder. 
Mrmic WgM; Valence; Cwrdnation Number; C t m i c a l  Form in SOLrtim - 1 38.9055; +s 6 to 8,930 fcr some mmpounds, 

Chanicd competibicty- Solubkin Ha, andHN0,. Amid HF, HPQ, HSUband neutral to basicmedia. Steblcwjthmost 
metals and inoqmic anions fuming an insolhle carbonate, oxide, miate, and fkroride and spaingly soluMe sulfetes (La - Eu 
exhibit IwwIWe sokbility). Avoid rnixingdh ekments Isolutions Catcdning moderate amoLlrrtsd Ikroride. 
Stabi6ty- 2-1 00 ppb levels d d e  for months in 1% HNO, I LDPE ccrtainer. 1 -10,oM ppm soluth  ChetnicaHy stsble for pars In 
2 5  % HNO, I LDP E conblner. 
La Cdainmg Samples ( P r e p d o n  end Sdutim) - Mdal (Solukk in acids] Oxide @issolved by heding in Hx)! HNO& Ores 
(Caborrate fudm in Ftp foilwed by HCi dissohiion) Orgenic Matrices lpty ash snd dissolve in 1:l H20 ! HCI or HNOp ), 
Manic Spectnrsoopic Momration(1CP-OES 0.Ln aregiuen as rediellwial uiarv): 
TECMflW.4ilE Estinated D.L. Order e hterfbmces klnderlined indicates ~evere at &m.) 

ICP-OES 4oB.672nm 0.01 /0.001 pghL 1 Lon Th 
ICP-OfS 412.323 nrn 0.01 cO.001 pghL 1 ion Ce, Th 
ICP-MS 139 amu Ippt n& M' '?3b'u0, 'aTe'Q 

La(OH)flDh' rv 

ICP-OES 333.749nm 0.01 co.001 mhL 1 ion 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0  9001:2000 Quallty Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria {OQS), Belgium (Avinter) Brazil (FCAV), Canada (QMI), Hong Kong (HKCIAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELoT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APM Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), HOnQ Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOlAS), The Netherlands (RvA), N e w  Zeatand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerfand (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 I OCFRSO Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIEC 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 MlL-STD-45662A (Obsolete10bsewed) 



010545 
I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environrnentalty controiled and monitored conditions wilt remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiratlon studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indlcate a CRM 
shelf-life of four years for solutions packaged in 500-mi low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 fiplnttlon Date - The date after which a CRM should not be used, Routine laboratory use of a CRM increases transpiration 
losses and the chance of contarninetion which affect the integrii of the CRM and limit its useful life. 
Inorganic Ventures / N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 23,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Director 



010546 
i n o r g a n i c  v e n t u r e e  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087Ol usa, 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsates@ivstxkndards.com website: www. ivstandards.com 

certr'ficate of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value($) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglrnL Palladium in 3.3% ( a b )  HCI 

Catalog Number: 

Starting Material: Pd(N03)2 

CGPDI-4, CGPDI-2, and CGPDI-5 
Lot Number: X-PD02027 

Starting Material Purity (%): 99.999248 

Starting Material Lot No 4 1974~-00 
Matrix: 3.3% (abs) MCI 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 f 1 pg/mL 

Certified Density: I .022 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

brtified Value (5;) = &, (E) = 
n = n u h e r  d ~ r e w e n t s  
YS = Ths ammation cf dl ssgr#ficarrt dirrated errors 
(Most c o r n  arethe errasfrom'hstrumntal m'ilsue~ 
weighing, dMiontovolum, mdthefixederrureportedonthe 
NlST certificate OB malfsis.) 

n & = incsvidual resuus 

wn 
Uncertainty (&I= x L ~ R ~ ~  

e. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i7 "Property of the result of a measurement or the value of a standard whereby it can be dated to stated references, usually 
national or international standards, thrwgh an unbroken chain of comparisons all having stated uncertainties." ( I S 0  VIM, 2nd 
ed., 1993, definition 6.10) 
CJ This IV product is Traceable to NIST via direct comparison to NlST SRMs. The: uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emf and the measurement, weighing and volume dilution errors. 
4. I Assay Method #? 1004 f I pg/mL (Avg 2 runs) 

ICP Assay NlST SRM 3138 tot Number. 990207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1002 pglmt 

mailto:ivsates@ivstxkndards.com
http://ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAWBRATION - All balances are checked daily using in-house procedure number 6-LMM-001. The Weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476A - class 2. 
The NIST test number is 822/260017-98. All analyHcal balances are calibrated every 4 months by Gerhart Scale Corp. Of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVtAP accredited calibration lab. The NlST test number is 822/260017-98, 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was c e r t i  in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 768543,217368/769543,217368/p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermomter No. 903-2680 are 
traceable to NlST ldenllfication Nos. 92564,llWl6,471047 and NIST test report Nos. 811/258522,811/2S57076, and 236090. 

GLASSWARE CAL13FUTION 
manufacture and quality control of Custom Grade Standards. 

In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-MS. The result from the most sensitive 
method for each element, is reported betow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Roam. An 
ULPA-Filter is 99.9985% effident for the removal of particles down to 0.3 pm. 

0 Tis 0.01300 

M Tb 0.00003 

M 1 c 0.00010 

M Th < O.ooO10 

- M Tm 0.00004 

Q Sn 0.00700 

Q Ti  < 0.00100 

- M w < 0.00100 

M u < 0.00020 

- M v c 0.00020 

M Yb 0.00010 

!!I! y 0.00400 

0 Zn 0.00060 

M Zr 0,00050 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analyticat instruments including kut not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working rsference samples" 
For interference studles and the determination of correction coefficients 
For detection limit and linearii studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTtONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

H m R D O U S  INFORMATION - please refer to the enclosed Material Saftey Data sheet tor information regarding this CRM, 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-Obl and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recog n ked by: 
Registrar Accreditation Board (ANSWAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australis (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), ireland (NSAl), Israel (SI]), ltaty (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 lSOAE& .ltO& - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.3 ISOltEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A 2 U  Cedficate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (GNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SlNGlAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVMP) (ICBO ES) 

10.4 I OCFRBO Appendix 6 9 Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFRPl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD4566ZA (Obsdeta10bserved) 

jt .0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which the cobcentration of the analytds) in a property packaged, unopened. and 
unused standard stored under environmentally conttakd and monitored conditions wlll remain within the specM uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chernicalty-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and tnstability, the shelf life can be extended past this limit. 

41.2 Expiration Date -The date afterr which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit fts useful fife. 
Inorganic Ventures I N tabs ancurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 13, 2004 
Expiration Date: mzrml '1!2Q& 
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12.0 NAMES AND SiGNAYURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certlfkate Approved Katalin Le, QC Manager 

. 

Certifying Officer: Paul Gaines, ,Chemist, Senior Technical Director 

1 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: IvsalesQivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelhes for the Production of Reference Materials.” 
and 1SO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 ug/mL Sulfur In H20 

Catalog Number: CGS1-1, CGSI-2, and CGSI-5 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1007 f 7 pglrnL 

Certified Density: 1.000 glmL (measured at 22” C) 

The Certified Value is the instrument analysis value. The following equatlons are used in the calculation of the certified value and 
the uncertainty: 
cartlfied Value (s) = & (5) = man 

n =  rwberalmeasumts 
1s = The swrmation d dl significant stirrated error3 
(Most c m n  am the arasftomtnstruncental masuremnt, 
weighing, dilution to vdum, and the fixed wru reported on t he 
NlST SM certlficdte of matyds.) 

n )(I = individual wsutts 

Uncertainty (2) = Z I ~ C S ~ R ~ ~  
tom 

The independent samples t-test was used to determine if there is agrebment between the sbove assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the emracy of this CRM. 

TRACEABlLITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
‘Property of the result of a measurement or the value of a standard whereby ii can be related to stated references, usually‘ 

national or international standards, through an unbroken chaln of comparisons all having stated uncertainties.’ (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 
IJ This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m .  

4.1 Assay Method WI 1012 4 2 pglmL 

1007 f 7 (rglmL 
Acklimetric N E T  SRM 84k Lot Number: 84k 

Assay Method #Z 
ICP Assav NlST SRM 31 54 Lot Number: 892205 

http://IvsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATlON - All balances are checked daily using in-house procedure number SIMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Natbnal 
Institute of Standards and Technology (NIST). The NlST Traceability numben are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 8221260017-98. AH analytical balances am calibrated every 4 months by Gerhart Scale Cop. of 
South Arnboy. The balams are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number Is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 v41id.l was certified in accordance with the procedures outlined by ASTM E7747 and NET 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,Z 17368U69%3,2 17368/P1~52,17624o/p14452,176240, The 
in-house procedure No. is 2-QWOl.Themometars which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NiST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALl5RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and qual& control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg1mL 
Custm-Grade solutions are tested for trace metalti impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fillet is 99.9985% effrcient for the removal of particles down to 0.3 pm- 

4 A1 0.00025 

,M Sb O.M)IOO 

!I! As 0.01995 

!!!l Ba 0.01995 

0 Be < 0.00200 

&! Bi < 0.00080 

0 B 0.00990 

M Cd e 0.00598 

- 0 Ca 0.00020 

!!!! ce 0.00997 

I M cs < 0.00060 

M Cr < 0.00997 

!!! CO < 0.00598 

M CU < 0.01197 
M - Checked by ICPhnS 

!!! DY < 0.01197 

M Er 0.00997 

- M Eo e 0.00598 

M Gd 0.00200 

M Ga 0.00200 

Ge < 0.01197 

!!d Au 0.00598 

h! Hf < 0.00399 

M Ho < 0.00100 

M in < 0.01995 

!!! Ir < 0.00997 

- 0 Fe 0.00015 

M La 0,00100 

b!! Pb < 0.00598 
0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the cafiiration of analytical instruments including but not limited to the fotlowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatkm of analytical methods 
For the preparatlon of 'working reference samples' 
For Interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional Intended uses, contact IV Technical Staff 

M Te 0.05984 

M l-b o.Ooo60 

M TI < 0.00200 

M Th 0.00200 

M Tm < o.ooo8o 

h!! Sn 0.00997 

M Ti < 0.09974 

!!d w < 0.01995 

!!b u < 0.00399 

!!d v 0.00399 

M yb c o.00200 

M y < 0.07979 

- 0 zn 0.00125 

M Zr 0.0099f 
s - Solution Standard Element 
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7 ,O 

8.0 

9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & HandCng - Keeptiiiy sealedwhen not m use. Store end LIS~ d 33 f CC. Do rot plpd from cortainer. Do nd rekun 
portrwlsremoved tor pipettingb mntainer. 
Mmic WgM; Vdence; Cowdndim Nunber; Chernical hun in SoMim - 32.0Q +6; Q ( O=> S(O& 
Chericpl Cangatibitty-Solubiein HCI HNO,, HjPO. and HF aq.~msmatncesv\Kter and NH.0I-i - Stablemith all meteband 
inorganic ankns d lowto m oderde ppm bvek under acidic cwdilionse>oceyjt Ba and Pb and to a lesser a d d  9, and Ca. 
8aMTty- 2-1 00 ppb levels- stabilfty unkmmn- in I % HNOI I LDPE mntalnar. Z -1 0,000 p sokrtlcns chemicslly Std;de for yeers 
in LDPE mntairer. 
S Cutairing S m @ a  (Pmiparation and Sdutiui) -We mod oknget questlws eboU the determindion of S Ln Rocks, 
Silicwtes ard insoluble sultetes ohe fineiy pwwetd sample is fused In B Ptb amible with z 6 times itsvreigtd of NaCO, + 0.5 grams 
KNO,. The? haate is adrded with d e r .  Any BaSO. press4 in &e sample is transposed bythe cabmate fusion to the BacOJ 
M!YI is leu Mind in thewEter-insoluble residue. If PbSO. is prosed thc +useate should be boiled with a sodium cattmmte 
sdudedvdhC0, solution br 1 hcur or moreHherethe PbSO. vdll ke t v d  tothevdar hsokble catbwrrtewhich m be 
filtered off. Boilingthe fusedawith I saturated W o n a t e  solltkm is spa4 inmm for samples contalnkrg 88, Sr , md Ca. The 
Ba, Pb, Sr , Ca, free Ntrde a n  t>e admed ard measured by ICP .) 
Mamie spectmpic  M#matim 4IW-OES &La eregiwm 98 redidellardel uievvE: 
Tectni UeRine EShmted rlned tndicstes severeat 5 corm.) 

ICP-OES 182.034 nm 0.3 I Om4 whL 1 &Om 
ICP-OES 143.328 nm 0.4 IOD3SpghL 1 atom 

~ . 6 a s n m  +? F 7 
ICP-blS 32amu J3,om Ppt nlrr M' "O>lW'Ql 'N"O, "N"O'H,'Wd.o'H 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for informatlon regarding this CRhA. 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUM ENTATION 

10.1 

10.2 

10.3 

10.4 

70.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-MB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of j A: 
Argentina (IRAM), Australia (QAS), Austria (WS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmaik (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), tsrsel (Sir), ltay (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 
ISOIIE& l tO2k - I999 "General kequirernents for the Competence of Testing and Calibration" - Chemical TesUng - Accredited AZLA Certificate Number 883.01 

ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2l.A Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (e€LT&ST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zsaland (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGlAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10CFR50 Appendlx 8 - Nuclear Regulatory Commlsalon - Domestic Licensing of Production and Utilization Facilities 

IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

NllLS1p45662A (ObsoletelObsewed) 
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I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The perlod of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabllfty. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutkns packaged In SOO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this lh%. 

11.2 Expidon Date The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventutes / IV Labs concurs wlth state and federal regulatory agencies' recommendetions that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 30,2004 
Emma 
011.2006 Expiration Date: 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certiflcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cefllflcate Approved BY: Katalin Le, QC Manager K A d -  * &  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.Ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 {Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 'Certification of Reference Materials - Generai and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Thorium in 3% (abs) HNOs 

Catalog Number: 

Starting Material: Th{N03)4x4H20 

CGTHI-1, CGTHI-2, and CGTHl-5 
Lot Number: X-THOI 084 

Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

99.998809 

3% (abs) HNOs 
X-2 5828-7 

CERTIFIED VALUES AND UNCERTAlNTfES 

Certified Concentration: 998 t 3 pglrnL 

Certified Density: 1.022 glmL (measured at 22" C) 

The Certified Value is the instrument analysis value. The fdlowlng equatlons are used In the calculation of the certified value and 
the uncertainty: 

~ e r t i r i i  value (E) = (r;) = mean 

n = nurber ol measurwmts fa = The wrmatkn d all significant estimted 8rm 
(Most c m n  are the rirruslrominstrumntal measuremnt, 
welghlng, dlkrtlon to volune, md thefmed erru repwted on t he 
MST SW certficate of &nat$ss.) 

n x,= indkldualmsAts 

Uncertainty (e = s ; j q m  
ova 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confkmatlon of the accuracy of this CRM, 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 

national or international standards, through an unbroken chain of mpatJsons all having stated uncertalnties." (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 

This IV product Is Traceable to NlST vla direct cornpadson to NIST SRMs. The uncertainties for each certifed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors, 

4.1 Assay Method #1 998 f 3 pglrnt 
ICP Assay NlST SRM 3159 Lot Number: 992912 

999 f 3 pglmL 
EDTA NlST SRM 928 tot Number: 880710 

Assay w t h d  #2 

mailto:ivsales@ivstandards.com
http://www.Ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number SIMM-001. The weights 

used for testlng are annually compared to Gemart Scale Corporation's master welghts and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 69247641 - Class 2. 
The NlST test number is 8221260017-98. All analytical balances are caltbrated every 4 months by Gemart Scale Cop. of 
South Arnboy. The balances are calibrated with a dass 1 andlor dass 2 analytlcal weight set. These weights are tested 
annually by a NlST I NVW accredited calibration bb. The NlSf test number Is 8221266017-98. 

4.3 THERMOMEfER CAIJBRATION - The themtometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance Mth the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240. The 
In-house procedure No. is 2UC-001.Therrnometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl6RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quanty control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPQES IN vg/ml. 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS wefe anawed In an ULPA-Filtered Clean Room. An 
ULPA-Fllter is 99.9985% emdent for the removal of partides down to 0.3 pm. ' 

M 0.00998 

M Sb < 0.000~ 

M As 0.00998 

bl! Ba < 0.00998 

&! Be 0.00050 

&! Bi 0.00040 

!!!! B < 0.08987 

M Cd 0.00300 

9 Ca 0.1ooOo 

- M ce 0.00267 

b!! cs 0.00030 

9d Cr 0.00499 

M Co < 0.00300 

M cu < 0.00599 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00030 

M Re 0.00100 

M Rh 0.00100 

M Rb 0.00100 

M Ru < 0.00200 

M Sm 0.00100 

k! SC 0.00998 

!!d Se 0.00799 

Si 

M Aa < 0.00200 

P 0.05000 

M Sr 0,00050 

i s  
M Ta 0.00699 

n - Not Checked For 

!d Te 0.02995 

M Tb 0.00030 

M < 0.00100 

g T h  

M Tm o.ooO40 

M Sn 0.00499 

M TI c 0.0.499i 

!2? w 0.00998 

h? u 0.00406 

h? v < 0.00200 

M yb < 0.00100 

M Y 0.03903 

M Zn 0.00425 

b!! a 0.01978 
s - Solution Standatd Element 

For the catlbratrwl of analytical instturnen& including but not limited to the following; 
ICP-MS, ICP-OES, FAAS, GFA4, XRF, and DCP 
For the vaUdetkm of analytical methods 
For the preparatlon of Working reference samples" 
For intetference studies and the determination of correctlon coefficients 
For detection llrnft and lineartty studies 
For addltlonal Intended uses, contact W Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 01@556 
Stamp 8 HendSng -Keep tightly sealed when not In use. Store End use at a0 f 4'C. Do not Ptprt onm\ cortainer. Do nd return 
portions m d  fa pipetting to contaker. 
M h C  WgW; Vdencq Cun-dindion Nunber; Chstlical Fom In SoWm - 232.0331 ; +4 ; 8; Th(WQ I' and Th(OH)/' 
Chmdcd Compatlbl 

metals a d  inogmic anions Wmmg an insolLkle carbonate, oide, Wide, omMs, sulfate arrd phosphde in ne&aIto sligltly 
acidic media. 
Stm- 24 00 pb levids stable for  months in 1% HNO, I LDPE ccnbher. 1 - 1 0 , ~  pprn solutions dwrnically stable for years in 
2.5% HNO, I ldE cwjalrer. 
7h Cant8k-J~ Ssnples Cprepsratim and SOlMon) - Metal o l u b  in Aqua Regia] OAde (The heated Oocle Is not sduble In 
acids except hot m . H S O .  ); Oms ( Na,O, fusion ai 483 f 2% fa 7 mlrules, mol a d  treat sintered rnasswth 50 mt mld 
M e r  and stand Mil dlsktegrated. T h e  mass is trarrsferred to a k a b r  and acidified Mh HCI t4t.h 25 mL e m s  HCI adcied. Pny 
resldue Is cobdad on a whatman No. 42 llter, drled and ignited to lQ[lD 'C in Pt* crucible andthe esh treated with H SO. 1 W 
end fumed. If msidue remains, b n  trect it bv w d d e  atson 8s a b m l  

- Soluble in Ha, and HNO,. A d d  H,PO., %SO. and HF aghargh soMlltiaS may not be a problem 
upon pbl m?rnatrix (For example: ThF. is soluble in ai&) Avoid nstdrd to basic mada. Th" is s t d e  with nost 

ICP-ES 283.231 nm 
ICP-OES 274.71 6 nm 0.08 10.008 pghL 1 ion TI, fa, b V 
ICP-MS 2 3 2 ~  Ippt rJa M' 

0.07 / 0.007 LiAnt 1 ion U;Mo,Ti, Fe, Cr 

8.0 

9.0 

'I 0.0 QUALiTI STANUARD OOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneow. 

10.1 I S 0  9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 040105 
Recognized by; 
Reglstrar Accreditation Board (ANSI-RA6) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of U N e t  International Certification Network 
Argentina (IRAM), Australia (QAS), Austria ( M S ) ,  Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany @as), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAl), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherfands (KEMA), Norway (NCS), 
Pdand PCBC) Portugal (APCER) Singapore (PSB), Slovenia (SIQ), Spain (AENOR), SwttZedand (SQS) 

- Chemical Testing - Accredited A214 Certlflcate Number 883.01 
10.2 ISOIIE& 17025 - 1999 "General Requirements for the Competence of Testing and Calibration'' 

10.3 ISOIIEC Guide 34 2000 "General Requlrements for the Competence of Reference Materlel Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognttlon Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Rnland (FINAS), France (COFRAC), Germany (OAR), H q  Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Repubtic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (IC80 ES) 

-Domestic Ucensing of Production and Uttlltatlon Facllttles 
10.4 1OCFRSO Appendlx B - Nuclear Regulatory Comrnlsslon 

10.5 lOCFW1 - Nuclear Regulatory Commkslon - Reporting Defects and Non-Compliance 

10.6 MllSTD45662A (ObsoletdObsewed) 



010557 
11-0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .l IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltwed conditions will remaln wlthln the specified uncertainty 
range. Shelf life is llmlted primarily by banspiration (loss d water from the sdution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stabte solutions performed at lnorganlc Ventures / IV Labs indicate a CRM 
shelf-life of four years for sdutlons packaged In 500-ml low density polyethylene bottles. When stored under special condltlons 
that mlnlrnize transpiration and Instablltty, the shelf life can be extended past this limit 

11.2 Expiration Date - The date after which a CRM should not be used. RoutJne laboratory use of a CRM Increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and limit Its useful Me. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a oneyear expiratJon date. 

Certification Date: June 24,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: John Struthers, QA Admlnlstrative Assistant 

Certiing Officer: Paul Gaines, Chemist, Senior Technical Dlmbctar 



010558 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 bhigh avenue, suite 4, lakewwd, nj 08701 usa 

e-mail: ivslesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Vantures / IV Labs is an I S 0  Guide 34-2000.Certified Rebrence Material (CRM) ManufBcturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Uranium in 1% (abs) HNOs 2.0 

Certified Concentration: 997 i 2 p g h L  . 

Certified Density: 
. .  

1.007 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The follwving equations ar0 used in the 
calculation of the cewied value and the uncertainty: 

OertwVatwbl=& (8) = meal 
n xI = incllvidud r e a s  

n = nwber oftimsurwents 
t S  = Theanmratkn d all significant rstirreted erras. 
(Most c m  arethe wusfrminstrurrenfdmasur~, 
wrstghirr& dilution to vdu'fe, and the ftxe4$p'cr reported on t he 
NmShlcertKicatedaralfsis.) .. . 

Uncertainty (a = 2 C q ~  

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chah of cornpatisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certified vafue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 vg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

907 f 2 yglmL (Avg 2 runs) 
ICP Assay NlST SRM 3164 Lot Number: 891509 

Assay M e t h o d  #2 

http://ivslesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-01. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822Q600t7-98. All anafyticat balances are calibrated every 4 months by Gerbart Scale Cup. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST 1 N W  accredited calibration lab. The NET test number is 822126001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the flnal densities an calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. .is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 IR58522,811/2557078, and 236040. 

GLASSWARE CALl8RATlON - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND ICP-OES IN pglmt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were anabed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vrn. 

- M AI 0.05166 

!d Sb < 0.00125 

/!d As < 0.02490 ,e 
b!! Ba < 0.02490 

M Be 0.00125 

- M Bi 0.00100 

M < 0.17429 

!!d Cd 0.00103 

- 0 Ca 0.05395 

- M Ce 0.00010 

M cs < 0.00075 

b!! < 0.01245 

M 0.00747 

- M cu 0.00072 
M - Checked by ICP-MS 

M DY < 0.01494 

!!!! Er < 0.01245 
i 
!!i! Eu < 0.00747 

M Gd 0,00310 

h!! Ga < 0.00249 

b!! < 0.01494 

fd 0.00747 

M Hf 0.00498 

.&! Ho 0.00052 

M in c 0.02490 

&! Ir 0.01245 

!!!! Fe < 0.49798 

- M La 0.00145 

Pb 0.00217 

6.0 INTENDED USE 

0 - Checked byKP-OES i - Spectral Interference 

For the calibptlon of analytical instruments including but not limited to the following: 
ICP-MS, CP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anatyficai methods 
FQr the preparation of Working reference samples' 
For interference studlea and the determination of correetfon coefficients 
For detection lmit and linearity studies 
for  additional intended uses, contact IV Technical Staff 

!!! Te 0.07470 

I M Tb 0.00003 

M TI < 0.00249 

M Th 0.00249 

&! Tm < 0.00100 

9 Sn < 0.10000 

- M Ti 0.00%8 

- M w 0.02490 

s u  
- M .v 0.00498 

M Yb < 0.00249 

M Y o . o m z  
- M fi 0.00114 

!!d a 0.01245 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HA?ARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for informatior: regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 
' 1  i* 

10.1 IS0 9WJ;~OOO Quality Management System Registration - QMI Certificate Number 010406 
Recogdzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entklad Mexicana de Acrediiacion, a.c.(EMA) 
Members of IQ Net International Certiflcatlon Network: 
Argentina (IRAM), Australia (US), Austria (MS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Poriugal (APCER Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.09 

10.3 lSOhEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" 
- Reference Materials Productlon - Accredited A2LA Certificate Number 883.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Fhland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (W), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New tealend (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spatn (ENAC). Sweden (SWEDAC), Swltrerland (SAS), United Kingdom (UKAS) 
and United States ( N W P )  (IC60 ES) 

- Domestic Licensing of Production and Utiliratlon Facilities 

10.2 ISO/iE& 1702i - 1999 "General kequirernents for the Competence of Testlng and Calibration" 

10.4 10CFR60 A)pendix E! - Nuclear Regulatory Commlssion 

10.5 1 OCFR2l - Nuclear Regulatory Commlssion - Reporting Defects and Non-Complknce 

10.6 MlLSTD45662A (ObsoleWObserveb) 



. .. 



010562 
. i n o r g a n i c  v e n t u r e s . I  iv l a b s  . 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h L  Tungsten in 1% (abs) HN03!1°/0 (abs) WF 

Catalog Number: CGWl-4 and CGWI-5 

Starting Material: W Powder 
Starting Material Purity (%): gg.990703 

Matrix: 

Lot Number: W-WOlO82 

Materia' No 21418,C31H46,D02J21 ,E03KO6,DIl F29 
1 % (abs) HN03/1% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 1001 f 3 pg/mL 
Certified Density: 1.007 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

certifii VahJ3 0 = g& (rp= maan 

n = nuwtrrer of msuremts 
RS = The sumnation d all sigMtcant estirrated errors 
(Most c m n  arethe errasfromhstrumntd rrewmnt, 
welghing, dilutlon to vdure, and the fbted errw repotted ant he 
NST !3bl ceftificate of anatyss.) 

n XI= lndkidual r~sults 

Uncerta idj, (&I = J(ers,'il 
(@In 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Z 'Property of the result of a measurement or the value of a standard whereby it c8n be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
F This N product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #.I 1001 r: 3 pghL (Avg 2 runs) 
ICP Assay NIST S R M  3163 Lot Number: 990209 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
Assay Method lt12 1001 pS/mL 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAUBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master welghts and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number Is 822/260017-98. All analytical balances are caiibrated every 4 months by Gerhart Scale Corp. of 
South Arnboy. The balances are calibrated with a class 1 and/or ctass 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NET test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are catibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglml 
Custom-Grade solutions are tested for trace metallic trnpurities by Axial ICP-OES and ICP-NIS. The resun from the most sensitive 
method for each element. is reported below. Solutions tested by 1CP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M - Checked by ICP-MS 0 - Checked by ICP-OES 

6.0 INTENDED USE 

9 Li < 0.00008 

M Lu e 0.00040 

E! Mg 0,001zo 
M Mn 0.00397 

0 Hg c 0.04778 

- M Mo 0.00050 . 
M Nd < 0.00198 

hR Ni 0.00793 

52' Nb < 0.06371 

1 os 

M Pd 0,00496 

- n P  

M Pt < 0.00188 

Q K 0.03145 

i - Spectral Interference 

!!d Pr < 0.00030 

i Re 

M Rh < 0.00099 

M Rb 0.00099 

M RIJ < 0.00198 

M Sm 0.00099 

M Se 0,00793 

0 SC 0.00036 

Q si < 0.01354 

r??. AS < 0.00198 

Na 0.04778 

M Sr 0.00050 

- n S  

9 Ta 0.39820 
n - Not Checked for 

!!!! Te 0.02974 

M Tb 0.00030 

M 7-1 < 0.00099 

M Th 0.00099 

M Tm < 0.00040 

An Sn 0.00496 

I M TI 0.00198 

- s w  
M u c 0.00198 

- M v < 0.00198 

f!4 Yb < 0.00099 

fd y e 0.03965 

M Zn 0.01983 

M Zr 0.00079 

s - Solution Standard Element 

For the calibration of analytical instruments includlng but not lilted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
for additional intended uses, contact 1V Technical Staff 
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7 .O 

8 .O 

9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERfAt 

Staage & Handen9 - Keeptightly seatedvhm not in use. Slate a#l use at P & 4+2. Do nOt Npd from cortabr. Do nd return 
pott i is  moved fcr pipettk.lg b container. 
Atonic Wight; Valarcq CwrcrPdim Nunbx; awrnical Form in Solution - 183.m +S; 8,7,8,9 WOF ,3(d7emical form as 
receival) 
CharJcal Cmptibi 
sold& in 9L levels of $1 and HNO, pwidsis  h the WOF, farm. St&k ai ppm levelswih some metals p r o M d  it is 
flwrimted o nd mix ' M a l i e  01 Rare €&I&. k best to be mixed mly withotha Iluwinded m&aJ?s(Ti, Zr, Hf, Nb, Tal Mo, 
Si, Sn, Ge). ?bok lor @!W, pecipitde i f  mixedwith dher transaion demerts d h+r levels indicating instability. The y e b  
W, All term m r  o period of vleeks e m  in trace HF, therefwe, FF bwls of W m a -  element b lends W i d  be - I %. 
StabiMy - 2-1 00 ppb lewis &&le ( A l m  cr mixed Mh all &her metakthd we at cornp?tWIe leV3ls) asthe WoF,+ lor mordhs in 
1 % HNO, I LDPE conhinet-. I -1 0 , m  ppm slngle element solutlons asthe W F , d  chemcally &able kr, years hl % HF in an 
LDPE corWmr. 
W Cata'nmg S m e s  (Preparation and Sdulim) - Metal (W&k in HF I HNO,); W e  (Soluble in HF or NKOH) ; Organic 
Mutrkes(Dty& a t 4 9  din Pt'erd dissolveoAdevdhHF). 
##tunic S p e c t m p i c  htbm&iun (ICP-QES fJ.L& aregiwn as g@#axial uieuv): 

nderlined indicates were at abms.) 

ICP-OES 224.875 Nn 0.05 IO.CtJ5 (ImL I ion Co,Rh,& 

-W is wry readily h a l p d  recp"kity 0.1 to 1%HF soldbns for stable acidic sokitiorrrr. The wOF,3 is 

ES4DTbBt€!d 
E?%F%!R,lnrn d m L  F P F 
ICP-OES 209.47s~n 0.05 I 0.005 p f l ~  I ion Mo 
K P 4 S  182 a m  Sp@ nh M' bSPfrlCO 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

30.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Reglstratlon - QMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlfication Network: 
Argentina (IRAM), Australia (CAS), Austria (6QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS). Greece (ELOT), 
Hungarv (MSZT), Ireland (NSAI), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), - . .  
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEC 17025 - 1999 "General kequlrernents for the Competence of Testing and Callbration" - Chemical Testing -Accredited AZLA Certlflcate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APIA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Dftnmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway {NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10CFRS0 Appendix 8 - Nuclear Regulatory Commkslon 
- Domestic Ucensing of Productlon and Utilization Facllittes 

10CFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compiiance 

MlLSTD45662A (ObsoletdObsebrved) 



01056.5 
I 1  .O DATE OF CERTlFlCATION AND PERIOD OF VALIDITY ' 

11.1 IV Shelf Ltfe -The period of tlme during which the concentration of the analy!e(s) in a properly packaged, unopened, and 
unused standard stored under environmentalty controlied and monttored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chernicai Instabiltty. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I 1V Labs indicate a CRM 
shetf-life of four years for solutions packaged in 5WmL low density polyethylene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf lie can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit Hs useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 18,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



3norganOc v e n t u r e s  1 i v  l a b s  
195 iehigh avenue, suite 4, lakewood, nj 087M usa 

phone; 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@vstandards.com website: www.ivstandatds.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / 1V Labs Is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pglrnl Yttrium In 1.4% (abs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: Y203 

CGYI-1, CaYl-2, and CGY1-5 
Y 4 Y  01 1 07 

. .  . 
Certified Concentration: 

Certified Density: 

The Certified Vahe is !he wet assay value. The following equations are used in the calculatlons of the certified value and the 
uncertainty: 

CeWcd Value (3 = & 

998 f 2 pS/rnL 

1.01 I g/mL {measured at 22" C) 

(3 = mean 

n - number of measurements 
&, = The summation of dlsignifiodnt estirndted rrron.  
(Mort oommon ate the mors from Instrumental medsuremant, 
weighing, dilution to  volume, and the fixed atrot reported on the NlST 
SRM certificate uf e n a b k . )  

n XI = indiwidual resulk 

u no. i toi nty (SI = 2~ 6~1~'~ 
( n) 

The independent samples t-test was used to determine If there Is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmath of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of cornpadsons all having stated uncertaintbs." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 

This IV product is Traceable to NlST vla direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, Wghlng and volume dilution errors. 

4.1 Assay Method #l 996 f 2  pglmL 

4.0 

ICP Assay NlST SRM 3167a tot Number: 790412 

Assay Method #2 998 f2 pglrnl 
EDTA NIST SRM 028 Lot Number: 880710 

mailto:ivsales@vstandards.com
http://www.ivstandatds.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for tesUng are annually compared !o Gerharl Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceablllty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytlcat balances are calibrated every 4 months by Gerharl Scale Carp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These webhts are tested 
annually by a NlST / NVLAP accredlted callbratkm lab. The NIST test number is 822/260017-98, 

THERMOMETER CALI8RATION - The thermometers used In the determination of the final densltles are calibrated vs standard 
thermometer No. 903-2660 which was certified In accordance with the procedures ouUlned by ASTM €7747 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Themmeten which are not calibrated vs standard thermometer No, 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedwe 3-QC-002 is used to calibrate all Chss A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND 1CP-OES IN pglmt 
Custom-Grade solutions are tested for trace metallic lmpuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyred In an ULPA-Rltered Clean Room. AD 
ULPA-Filter Is 99.9985% effident for the removal of paddes down to 0.3 pm. 

0 AI < 0.00090 

M Sb < 0.00050 

!d As 0.00995 

hn Ba < 0.00995 

c M Be < 0.00050 

M Bi c 0.00040 

0 B < 0.00100 

k! Cd 0.00299 

P ca 0.00026 

- M Ce 0.00010 

E? CS < 0.00030 

&! Cr C 0.00498 

M co < 0.00299 

!!d CU 0.00597 
M - Checked by ICP-MS 

6.0 INTENDED USE 

!hd DY 0.00030 

!! Er 0.00498 

M Eu 0.00027 

AA Gd c 0.00100 

M Ga < 0.00100 

M Ge < 0.00597 

0.00299 

M Hf < 0.00199 

- M HO 0.00006 

M In 0.00995 

- M Ir < 0.00498 

- 0 Fe 0.00079 

- M La 0.00025 

- M Pb o.ooz% 
0 - Checked by ICP-OES 

'B u 0.00002 

h!! 'h < 0.00040 

Q Me o.oo001 

Q bfn < 0.00002 

P Hg 0.02000 

M Mo 0.00199 

- M Nd 0.00008 

!d Ni < 0.00796 

M Nb 0.00050 

os 

0 Pd < 0.1Oooo 

0 p < 0.07000 

M Pt c 0.00199 

Q K = o.io000 
i - Spectral Interference 

M Te < 0.02985 

I M Tb 0.00099 

4 TI 0.00100 

M TIl 0.00100 

h? Tm 0.00007 

M Sn 0.00498 

!!!! TI 0.04976 

w 0.00995 

M u 0.00199 

0 v < 0.00080 

M fi 0.00028 

s y  

P Zn < o.Oo040 

Q e 0.00070 
s - Sdutlon Standard Element 

For the calibration of analytical Instruments including but not limited to the following: 

For the vaiidation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determlnaUon of correction coeffklents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage 8 Handing - Keep tightly seded Men not tn me. Sloe and use d a0 f 4.C. Do not pipet tom DHainer. Do 

Ctrem'cal Compatibility- Soluble in HCI, HSSO *and HNOz AwM HF , HPO tand neutral to basic media. Sfde vlith 
most metalsand inorgartic anions tarmlng an Insoluble carbon&, OW, oxalate, ard Uuorlde. A d d  ml>dng Mh 
elements I solutions containing mcderde amounts of Bmride. 
aebilw- 2-1 00 ppb levds &&At for mwlths in 1 % HNOd LDPE container. 1-1 0,000 p p  Sdlfflons chpmicdly stable 
lor years in 25% HNOA LDPE mntainer. 
Y Containing Somplee [PreparatlT and S d u t d )  - Metal (Sdubb in adds] Oxide (Dlssolw by heating in H;rOl 
HN03; Ores[Carbonate fusion In Pt foUoved by HCl dissokrticn); OrganicMdn'ces(0ryash and clissol~! in 1:l H70 / 
H a  or H N h l .  

ICPOES 3SO.073 nm 0.005 I O.OOOO36 pghL 1 ion Ce,Th 
ICPOES 371 .ON nm 0.004 i 0.oooof pghL 1 ion Ct 

ICP-MS 83 amu 0.8 pP1 nla M 

~ E ~ T I  poflions rwnwed for p ing to wntalner . 
Mamlc Weight; Ualence; Cao P &on Nur~ba, Qlanicd formin SOILWNI - 88.905s; +q Q V0H)IHQ)X'' 

apic Marratian OCP-OES D.1.s are @isen as (WNhXJd - view) 
EluwfuL brrler Ihm -rderlinedindicFtes severe) 

ICP-OES 377.433 nm 0.005 iO.ooo9 V g h L  1 bP 'FQ*, lTq++Z 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quallty Management System Registration - QMI Certificate Number 040405 
Recog n ked by: 
Registrar Accreditation ba rd  (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accredttatlon (RVA) 
Entidad Mexlcana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlflcatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avlnter) , Brazll (FCAV), Canada (QMI), Hong Kong (WKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands ( K E N ) ,  Norway (NCS), . 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Swibetland (SQS) 

!!!!i!P 10.2 ISOLlEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemicat Testing -Accredited A2tA Certificate Number 883.01 

10.3 ISOIIEC Gulde 34'- 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2lA Certificate Number 883.02 
A2LA Mutual Recognitlon Agreemht Partners: 
Australia (NATA), AusMa (EImwA), Belgium (BELTEST) [@KO-OBE), Canada (SCC), Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEIIAC), Switzerland (SAS), United )<in@om (UKAS) 
and United States (NVLAP) (IC80 ES) 

- Domestic Licenslng of Productlon and UtilizatlonTacilltles 
10.4 lOCFR50 Appendlx 8 - Nuclear Regulatory Commission 

10.5 lOCFR21 Nuclear Regulatory Commission - Reporting Defects and Non=Compliance 

10.6 MIL-STD45662A (Obsolete1Observed) 
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'I I .O DATE OF CERTlFfCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Ute .. The period of time during which the concentration of the analyte(s) In a propedy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condlHons wlll remain within the spedfied uncertainty 
range. Shelf life is limited primarily by transplratlon (loss of water from the solution) and infrequently, by chernlaj instability. 
Transpiration $&dies (P-SP01020) of chernically-sbble solutions performed a! Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditi? 
that mlnlmire transpiration and instability, the shelf life can be extended past this Ilmit. 

11.2 Expiratlon Date - the date after .;vhtch a CRM should not be used. Routine taboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agen.t3es' rewmmendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Managpr 

Ceftiflcate 48'roved Katalin Le, QC Manager 

Expiration Date: 
01r2006 - 

Certifying Offlcer: Paul Gain-, Chemist, Senior Technical Director 



010570 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, n] 08701 usa 
phone: 800-669-6799 732-90?-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards. corn we bsite: www. ivstandards. corn 

c e r t r ' f k a t e  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p@mL Zirconium in H2O tr. HNO3 tr. HF 2.0 

Catalog Number: CGZRI-1 and CGZRI-5 
Lot N urn ber: W-ZRO1056 
Starting Material: zro2 
Starting Material Purity (%): 99.994542 

H20 t iwarnx: 

Certified Density: 0.999 g/mL (measured at 22" C) 

The CertifM Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncerteinty: 
Certified Value Q =  Q =  m 

n xI = individual results 
n = nurber of measmrnents 
88 = The sunmation d all W i a n t  cstirrsted errors 
(Mosl comnonamthemasfrminstrm~al mawr&, 
weighing, dhtion to volurre, ad the fixed errw reported on t he 
MST ESM cwtificate d majfds.) 

Uncertainty (3 = 2Ih-sIytKL 
(@la 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED 6 Y  fNDEPENDENT METHODS 
12 'Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thls IV product Is Traceable to NIST vla direct comparison to NIST SRMs. The uncertaintbs for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.q Assay Method #l 1004 f 2 yg1mt (Avg 2 runs) 
ICP Assay NIST SRM 3169 Lot Number: 990109 

Assay Method #2 1000 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 



4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-001. The weights 
used for testing are annuatly compared to Gerhart Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration tab. The NlST test number is 822/260017-98. 0 
THERMOMETER CALIBRATION - The thermometers used in the detenination of the final densities are calibrated v8 standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,17624W14452,176240. The 
in-house procedure No. is 2-QC-001.Thenmeters which are not calibrated VB standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811/2557076, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to caiibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN 1 ~ 9 h L  
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensttve 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Ram. An 
ULPA-Filter is 99.9985% efficient For the removal of particles down to 0.3 vm. 

- 0 AI 0.01416 

I!! Sb e 0.00099 

M As = 0.01981 

!!!I B€l 0.01981 

Q C 0.40048 

!!!! Bi 0.00079 

!!!! B < 0.13864 

Q < 0.02123 

- 0 Ca 0.00609 

!!I Ce 0.00990 

M cs 0.00059 

0 Cr 0.00881 

!Y! CO < 0.00594 

!!d CU 0.01188 
M - Checked by ICP-MS 

0 Li < 0.00012 

Lu 0.00079 

0 Ms 0.00012 

9 Mn < o . m o i  
Q Wg < 0.04405 

Q Mo C 0.40048 

M Nd < 0.00396 

- 0 Ni 0.01214 

Nb 0.08010 

n os 

M Pd e 0.00990 

0 p < 0.01922 

M Pt 0.00396 

Q K 0.00681 
0 - Checked by ICP-OES I - Spectral Interference 

M Pr < 0.00059 

M Re < 0.00198 

M Rh 0.00198 

M Rb < 0.00188 

M Ru 0.00396 

M Sm 0.00198 

21. SC 0.00064 

h! se 0.01585 

P si 0.80096 

A9 0.40048 

0 Na < 0.02803 

M Sr = o.oO099 

Q S C 0.28033 

f a  < 0.01386 
n Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'tvotklng reference samples" 
For interference studies and the determlnation of correctin CoeffickntS 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

0 b!! u 0.00396 

!d v < 0.00396 

M Yb 0.00198 

e y e 0.00401 

Zn 0.04005 

s 
s - Solution Standard Element 
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HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstrirtion - QMi Certificate Number 0.10105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standatds Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a,c.(EMA) 
Members of IQ Net international Certlflcatlon Network: 
Argentina (IRAM), Austretia (US), Austria (OQS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICOMEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Graece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SIl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethsdands (EM), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia {SIQ). Spain (AENOR). Switzerland (SQS) 

- Chemical Testing - Accredlted A2LA Certificate Number 883.01 

10.3 ISOIIEC Culde 34 - 2000 "General Requirements for the Competence of Reference Materlal Producen" - Reference Materials Production - Accredited A2LA Certfflcate Number 883.02 
MIA Mutual Recognttlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark ( D A W ) ,  Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (W), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherfends (RvA), New Zealand (IANZ), Norway (NA), 
Portugat (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

- Oornestlc Licensing of Production and Utikation Facilitb 

10,2 ISOf ld  17025 - 1999 "General R'equlrements for the Competence of Testing and Cdibratlon" 

10.4 lOCFR60 Appendix B - Nuclear Regulatory Commission 

10.5 1OCFRPI - Nuclear Regulatory Commission - RepoRing Defects and Non-Compllance 

10.6 MILSTD45662A (ObsoletelObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALJDITY 

11.1 IV Shelf Life - The p e f i  of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain withln the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOI 020) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL Low density polyethylene bottles. When stored under special conditions 
that minimize transplration and Instability, the shelf life can be extended past this limit. 

11.2 Explratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its useful lie. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 19,2003 

I2,O NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Katalin Le, QC Supervisor #LfU+- - L  
Certificate Approved By: 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Diredor 
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This Certified Reference Material +as been prepxed 
guides: < <  \ 1 

Guide To Tlx Expression Of Uncertainty In Measurement ! ?Q5 
EURACHEh4lCITAC Guide: Quantifving Uncertdrsry in Aimy’kai Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference nmterials. 
I S 0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 31: Contents of certifllcates of reference materials 
NIST Teclznical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and mathy materials are obtained and verified by SPEX CertiPrep from prequdifed vendors as per IS0 9OOO 
guidelines. Vendor identifrcations are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CerliPrep CRMS are trdcked and documented. For furhi  iriffi;lmtion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with B spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed. by shaking, prior to use and never 
pipetted directly from the bottie. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glasmwe. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest pur@ acids applicable, I8 megollm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassmlare have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent nith IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged inaterial have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessaxy to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% codidence level 
u, is obtained by combining the individual element standard uncertainty components Ui and &- hui’ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of 
whatsoever, whether based on breach of warranty, alleged negligence, or atherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of pmfits or any incidental, special, or 
consequential damages. 
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Catalog Number: M-NO2N9-2x/2Y Lot No. 7-158vy 
Description: 1000 mg/L Nitrite-N 
Matrix: H20 

This & S w a  @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality Conb.01 standard for Ion Chromatography instrumentation. It can be 
employed h USEPA, ASTM and other methods relevant to the certified prupedes listed below. 

I 

Certified Value: 1001.5 mg/L 
Uncertainty Associated witb Measurement: 
Certified Value Is Traceable to: 

+/- 3.0 mg/L 
SPEX CRM 0902 

The CRM is prepared gravimetrically using high purity Sodium Nitrite Lot# 0791R . The 
certified value listed is the awrage of values Mined by classid wet assay and Ion Chromatography 
andy!ss. 
Refer to sMe 2 for details of measurement ruocertainties. 

Classical Wet Assay: lOOOmg/L 
Metbod: Titration with KMNO4 that was standardized against Sodium Oxalate NIST SlRM 40h. 

Instrumentation Analysis By Ion Chromatograpby: 1003 mg/L 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
IiUi mglL Ion e 
Br 4 0  NO3 4 0  
CI 4 0  PO4 4.8 
F 41.4 SO4 (0.4 

Balanccs arc calibrated regularly with weight sets traceabIe to NIST #32856, #I32857 and others 
'Ihis CRM is guaranteed stable to +/-0.5% of the d e d  concentration inclusive of uncertainty 
of measurements and other effects, such as transpiratkm losses, for a period of one year ern the 
date of certifjcation. This guarantee is valid only whgl the material is kept tightly capped and 
transpcwted and stored under labdratqj conditions. 

Date of Certification: MAR - - 4 Certiijing officer: Utrzrkdccs,  

0 2000 SPEX CertiPrep, Inc. 



Catalog Number: A S - B R ~ - ~ X / ~ Y  
Desc riptioh: 1000 mg/L Bromide 
Matrix: H20 

This ASSURAh'CE @certified reference material, CRM, is intended primarily for use as a 

calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other metbods relevant to the certified propertics listed below. 

Certified Value: 1003.5 m& 
Uncertainty Associated witb Measurement: +/- 3.0 mg/L 
Certified Value I s  Traceable to: MST SRM 3 184 

The CRM is prepared pvimetrically using high purity Sodium Bromide Lot# 01 7400 . "be 
certified value listed is the average of d u e s  obtained by classical wet assay and Ion Chromatograpby 

Refer to side 2 for details of measurement uncertainties. 
analysis. 

Classical Wet  Assay: 1003 m&: 
Metbod: Precipitation using Silver Nitrate, filter, dry and weigh as A@. 

Instrumentation Anabsis By !on Chromatography: 1004 m&: 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via 3C Analysis: 
loa mg& Ion mgn-, 

c1 4 S O  NO3 <0.05 

NO2 <0.05 SO4 ~ 0 . 0 5  

F 4.02 PO4 c0.20 

Balances are calibrated regularly with weight sets traceable to MST t132856, #32837 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses: for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
tran~p~rted and stored mder laboratory conditions. 

Date of Certification: 

e 2004 SPEX CemPrep, Inc. 



010578 

02rMi& of %i&r&!:a#4wwd I u u a w  
\ < \  

%mlxa xt 

Matrix: H2O gmz-n 

Qq $ 3  
This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a i l i l y  I i I  

'PxrnB m = U r , z  

Catalog Number: AS-NO3N9-2W2Y Lot No.: 27-120AS 
Description: 1000 mgL of Nitrate-N 

42nrnu 

O - u r n r  

calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Nitrate-N (NOj-N): 1002.5 m& 5 3 mg/L 
Traceable to: MST SRM 3185 

The certified value listed is the average of values obtained by classical wet assay and Ion 
The CRM is prepared gravimetrically using high purity SodiumNitratt (NaNG) Lot#M14156. I r n  3\11 u1 

I RI Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 
i V i  

, 1 1 1  
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Catalog Number: AS-fOsP9-2W2Y Lot NO.: 27-23AS 
Description: 1000 mg/L of Phosphate-Phosphorus - 
Matrix: €320 

This ASSURANCE @certified reference material, C M ,  is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Phosphate-Phosphorus (P): 1002.5 mg/L 2 3 mg/L 
Traceable to: MST SRM 3 186 

The CRM is prepared gravimetrically using high purity (99.999%) Potassium Dihydrogen 
Orthophosphate (KHzPO,) Lot#07991C. The certified value listed is the average of values 
obtained by classical wet assay and ion Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. l l l l  

Classical Wet Assay: 1003 mgL 
Method: Gravimetric analysis by precipitation using Magnesia Mixture, filtering, drying and 
weighing as MgZPzO,. 

Instrumental Analysis by Ion Chromatography: 1002 mg/L 

Trace Anion Irnpurlties in the Actual Solution via IC Analysis: 

Element mg/L. Element mg/L 

Bi (0.1 N W  4.2 
E 4 . 1  NO< <0.2 

so;2 co.1 cr d . 0  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% of the certified concentration value for a 
period of one year &om the date of certification. This guarantee is valid only when the material is 
kept tightly capped and transported and stored under laboratory conditions. 

6 2004 SPEX CertiPrep, Inc. 



transported and stod under laboratory conditions. 

Catalog Number: ~s-sO49-2W2Y Lot No. 27-S3AS 
Description: 1000 mg/L Sulfate 
Matrix: H20 

Certified Value: 997 mg/L, 
Uncertainty Assodated with Measurement= +/- 3.0 mg/L 
certified Vahw is Traceable to: . NI[ST SRM 3 181 

certified vdw listed is the average of values obtaiied by classical wet assay and Ion Chromatography 
analysis. 
Refer to side 2 for details of measurement uncertainties, 

~ass ica l  Wet Assay: 998 mg/L 
Method: Precipitated using Barium Chloride, filtered, ignited and weighed as BaS04 

- 
Tb~CRMispreparadp7avime~callyus~hi~purity Potassiumsulf2rte Lot# X34146 .The 

hidrumeatation Analysis By Ion Chmmatography:996 mgk 

Uncertified Properties: 

Trpce Ionic Impurities in the Actual Solution via IC Analysis: 

a 4.01 Br 4.01 
F a.005 NO3 a 0 1  
NO2 4.01 Po4 a.10 

Balances are caliibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is -teed stable to +/-O.5% of the certified concentrirtion inclusive of uncertainty 
of measurements and other effects, such as banspiration 1osses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and' 

Q 2004 SPEX CertiPrep, Inc. 
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PRODUCT: Nitrite Solution, APHA, Nitrogen (Nitrite) 
1 ml = 1.0 mg Nitrogen 

CODE: NO65050 

LOT: 3412201 

INGREDIENTS: 
Sodium Nitrite, ACS (CAS ## 7632-00-0) 

Reagent Grade I Water 
with a trace of Chloroform as preservative 

(CAS # 7732-1 8-5) 
(CAS ## 67-66-3) 

THEORETICAL VALUE: 1000 ppm N W  (990 - 10 I O  ppm NOi) 

Analysis: t 006 ppm NO; (Nitrite) 

METHOD OF ANALYSIS: Potassium Permanganate Titration 

Potassium Permanganate standardized against Sodium Oxalate, NIST SRM 40h 

APPEARANCE: Clear, colorless solution 

EXPIRATION DATE: 06/05 
(6 months) 

NOTE: APHA recommends use of Chloroform to retard bacterial growth, which would convert Nitrite to Nitrate. 

Balances are calibrated using NIST-traceable weights whose verification of maintenance and recalibration is 
documented per in-house Standard Operating Procedures. Class A glassware also is calibrated and routinely 
rechecked per in-house Standard Operating Procedures. 

* 

Date: 12-20-04 
! . 
Neal T. Parmentier 

Quality Control Supervisor 
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Catalog Number: ICMIX2-100 Lot NO,: 28-138AS 

Matrix: H20 
Description: IC Instrument Check Standard 2 

This ASSURANCE "certifitj Jeiercnce material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

The CRM is prepared from high purity single ion concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 
Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ION Chromatography: 

Analyte Labeled Measured 
(mg/L) (mg/L) 

F 100 100 
C1' 200 200 
Bi 400 399 

N O i  400 402 
600 600 

SOi2 400 399 

MST 
SRM 

3183 
3182 
3184 
3185 
3186 
3181 

r ; i  i 

Spex Reference Mdti: Lot #IC6-77VY 

Balances are calibrated regularly with weight sets tractable to MST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +!; 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year 'from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: NOV - m1-' ." Certifying Officer: Ma kd- 

- 

(B 2004 SPEX CeRiPrep, Inc: 



010583 
1001 West Saint Paul Avenue 
Milwaukee, Wi 53233 USA 

Tel: 800-558-91 60 (41 4) 273-3850 
Fax: 800-962-9591 (41 4) 273-4979 ALDRKH" e-mail: aldrich@sial.com 

f 2  Certificate of Analysts I 

PO NBR: 130686U SOgTMWEST RESEARCE Tlib4T 
.. . .. . ... . 

. a  * .  ' 

PRODUCT NUMBER: 236527-5006 LOT NUMBER: 1530831 

PRODUCT NAME: SODIUM HYDROGENCARBONATE, 99.7+%, 
A. C . S , REAGENT .+ 

FORMULA WEIGHT: 84.01 FORMULA : X W C O 3  

APPEARANCE 

TITRATION 

ICP ASSAY 

INSOLUBLE MATTER 

'0 CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

POTAS S I UM 

MAGNESIUM 

AMMONIUM 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

0.001% * 
0.0050% 

0.0014% * 
< O.OOOl& * 
c5PPM (AS PB) * 
<0.0020 % * 
0.00025% 

c5PPM * 
PHOSPHATE cO.OOl% * 

CALCIUM, MAGNESIUM & 
R203 PRECIPITATE 

0.016% * 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUARY 5, 2001 

Sigma-Ndrich, fnc. warrants that its products conform to the information contained 
in this and other Sigme-Aldrich publications. Purchaser must determine the 
suitability of the product(s) f o r  their particular use. Additional terms and conditions 
may apply. Please see reverse side of the i d i c e  or packing slip. 

Aldrich brand products are sold exclusively through Siima-Aldrich, Inc. 

Organics and tnorganics for Chemical Synthesis. 

We are Committed to the Success'of our Customers through Science, Technology and Service. 

mailto:aldrich@sial.com
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.- I_ 

Cert ific6teorAnqlyhliis <, c f -  ' 
,(.y , \ 4 

3 ' .  

Sodium carbonate, 
ACS reagent (primary standard), anhydrous 99.95- 100.05% as dry basis Product Name 

Product Number 
Product Brand 
CAS Number 

Molecular Formula 

Molecular Weight 

TEST 
APPEARANCE 
TITRATION 
LOSS ON DRYING 
ICP ASSAY 
INSOLUBLE MATTER 
AMMONIUM HYDROXIDE 
PRECIPITATE 
CALCIUM 
CHLORIDE 
IRON 
H E A W  METALS 
POTASSIUM 
MAGNESIUM 
NITROGEN COMPOUNDS 
PHOSPHATE 
SULFUR COMPOUNDS 
SILICA 

QUALITY CONTROL 
ACCEPTANCE DATE 

(-'-"i 

22,348-4 
ALDRICH 
497 - 19-8 
CNa203 

105.99 

LOT 04922MO RESULTS 
WHITE GRANULAR DOWDER 
99.97% (WITH HCL) 
<0.10/0 (285 DEG C) * 
CONnRMS SODIUM COMPONENT 
~ 0 . 0 0 2  (lo%, H20) * 
0.002% * 

0.004% * 
0.0006°h * 
e3 PPM * 
c3 PPM (AS PB) * 
0.0005% * 
0.002% * 
<0.0010/0 * 
0.0005% * 
<O.O03Yo * 
<O.005% * 
* SUPPLIER DATA 
MEETS REQUIREMENTS OF ACS 9TH ED 
DECEMBER, 2001 

https://www .sigmaaidrich. comlcgi-binlhsrunlSuite7/Suite/HAHTpage/Sui~e.HsE~e~lProduc~isplay .run.. . 04/14/05 

https://www


SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27044 
SDG: 257326 
CASE: CNWRA 
VTSR: January 06,2005 
PROJECT#: 06002.01.21 1 

010585 
TASK ORDER: 0501 19-1 

Pipette Calibrations 



LAB-30A 
TMUI 
TMU2 
TMVI 
L30-20 
TMWI 
TMYI 

FRM-243-b (Rev 3/Mar 03) 

a7- 50 Feud n 
40 ,6385' 0398 
40 ,0397 103% . 0 3 x  

20 dl97 .Om6 ,0148 

15 our OF SERUXCE 

B 
e 
c 

30 4 0296 .oZLf5- , oz91 

25 ,0230 6162 .6  263 
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SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 

0105 

Volume Pipette Spreadsheet 
I I I 

87 

FRM-243-a (Rev 3/Mar 03) 



Booupage: 37 039 
SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl- Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

I 
I 
I 
I 
II 
II 
I 
I 
I 
1 
I 
1 
I 
1 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 

1 
1 

I 
1 

n 
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I 

Booklpage: ' 37 040 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0 10 5 8 9 

Balance#: 2 Thermometer #: 6 0 1 I diH20 Temperature (" C) 22-7 

I Eppendorf ## I True Value (pL) I lst Reading (9) I I Znd Reading (9) I I 3d Reading (9) 
20 

ADJ200-A 100 
200 
20 

ADJ2OO-C 100 
200 
20 

ADJZOO-D 100 
200 

. .  

I 

Analyst 

Reviewed by 

FRM-244 (a) (Rev UApr 04) 



Booupage: 07 041 

Eppendorf ## True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100.67 20 0.0203 0.0201 0.0200 0.0201 

ADJ200-A 1 00 0.0986 0.0987 0.0986 0.0986 98.63 
200 0.1984 0.1979 0.1!J/8 0.1 980 99.02 
20 

ADJ200-C 100 OUT OF SERVICE 
200 

100.83 20 0.0201 0.0202 0.0202 0.0202 
ADJ200-D 1 00 0.0986 0.0991 0.0992 0.0990 98.97 

200 0.1987 0.1991 0.1993 0.1990 99.52 
20 

I 

SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

f; 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010590 
P’ d 1 

D i m 1  , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 4/Apr 04) 
, 

FRM-244 (Rev 2/Sept 02) 

.’ . 
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Booklpage: " 07 0 4 2  

I 
E 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

I 

SwRl Div. 01 - Inorganic Verification L 

Balance#: 12, Thermometer #: diH20 Temperature (" C) 2 2 

Ana I ys t: 

Reviewed by: 

FRM-244 (a) (Rev S/Apr 04) 



07  10-1 
Boo Wpage: 

SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

@ma.- 
SwRl- Div. 01, Inorganic 

010592 

D2)405- 

La bo rat0 ry Adjustable Pipette Verification Spreadsheet 

100 0.0990 0.0997 0.0995 0.099 99.40 
ADJIOOOJ 500 0.4940 0.4929 0.4936 0.494 98.70 

1000 0.9958 0.9936 0.9936 0.994 99.43 
100 

ADJIOOO 500 
1000 
100 

ADJ1000-K 500 
1000 

I 

L I 

* . 
FRM-247b (Rev 2/0ct 03) 

1 
I 
I 
I 
I 
I 
I 

n 
I 
1 
1 
1 
1 
I 
I 
I 
I 
I FRM-244 (Rev 2/Sept 02) 



I 

~~ 

Eppendofi# ~ 

-- , -* . . *, 

-~ ~ 

True Value (pL) 
100 

0 
0 

ADJIOOO-F 500 
I000 

0 
F 
I 

100 
AD J I 000-G 500 

0' 
0 
w 

1000 
100 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification 0 5 9 3 I 
Thermometer #: 6 D 1) diH20 Temperature (" C) 22.7 Balance#: 

I 
I ADJl000-C I - 500 
I I 1000 

I 100 
I ADJl000-D I 500 
I I 1000 

I 100 
I ADJIOOO-E I 500 

1000 
100 

100 
ADJl 000-H 500 

I ADJIOOOJ I 500 
I I 1000 

I 100 
I ADJIOOO-K I 500 
I I 1000 

I 100 
I ADJIOOO 500 
I I 1000 

n 

Date: 

Date: 

Analyst 

Reviewed by 

FRM-244 (b) (Rev 4/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010594 

4 P 
(h 
I 

Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

ADJ1000-J 500 
1000 
100 

1000 
100 

ADJlOOO 500 

AD J1000-K 500 NOT IN USE 

1000 I 

I 
I 
I 
I 
1 

rl 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2lSept 02) 



Booklpage: 07 104 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: l L  Thermometer #: diH20 Temperature (" C) UP595 

wf 

100 

AD J1000-K 500 fh uk - alwe 
1000 

ADJIOOO 500 

Ana I ys t : 

Reviewed by: & rt - . 
Date: 2-94r 
Date: 2 -5-e-.( 

FRM-244 (b) (Rev 4/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volunie Pipette Verification Spreadsheet) 

010596 

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

5000 5.0013 4 9802 4 9825 4.988 99.76 
500 

ADJSOOO 2500 
5000 
500 

ADJSOOO 2500 
5000 

500 
ADJ5000 2500 .. . 

5000 

500 
ADJ5000-M 2500 

5000 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification L a  05 97 
Balance#: 12 Thermometer #: 6 11 diH20 Temperature (" C) 227 

ADJ5000 

A 

Analyst 

Reviewed by 

-7 FRM-244 (c) (Rev 3/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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DivCL61, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

4 

FRM-247c (Rev 3/Apr 04) 

1 
r 
1 
1 

1 
C 

FRM-244 (Rev 2/Sept 02) 



BooWpage: 07 166 

Eppendorf # True Value (pL) * lst Reading (9) 2"d Reading (9) 3" Reading (9) 1 

500 8 SO63 563 8 rw6 
5000 S-OlOO .,54631j 4.486V 
500 ) 

5000 
500 i 

5000 

~ AD J5000-C 2500 2 a w 3  2.w03 2.9921 ' 

ADJ5000-G 2500 our OF 3t3q/$cF - 

ADJ5Q00-H 2500 007 OF - > F & b J ~  

500 a49bt ,llqd* 8 Y9m 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ADJ5000-I 2500 9 z . h  u w t Y # z  4 4 w  *?? 2.y32 

Analyst: 

I 5000 4.9 3Gy 
500 

0 ADJ5000J 2500 
0 5000 
0 500 

AD J5000-K 2500 

- 

v) 
I 

Reviewed by: 

4 44sl 9 09 317 
\ 

, 

4 - 

FRM-244 (c) (Rev 3/Apr 04) 

5000 
I 500 

AD J5000-L 2500 
0 '  5000 
0 500 
v, ADJ5000-M 2500 

5000 
500 

AD J5000-N 2500 
5000 

A b  *+hd 
1-w ' 

AJoT rd 0 5  e 
(gracrcbQ%) 

, so19 shz9 ,5a3 
2.5269 z A 9 2 3  2 -4717 
5.mq 4.9136 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 3/Apr 04) I 

b 

FRM-244 (Rev 2/Sept 02) 
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ADJ5000-C 

AD J5000-G 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo 90601 
Balance#: 34 Thermometer #: Go\\ diH20 Temperature (" C) 

L- 4- 

--)- - --- - 500 
2500 
5000 
500 \ 

2500 

b 

I Eppendorf # I True Value (pL) I +ist PA3dlr?.?g _.L .-I i s 3 i  1 2'''' Reading (9) I 3" Reading (9) 

I 

n 

Date: I 
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(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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SwRl- Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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NUCLEAR PROJECT 
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PROJECT#: 06002.01.21 1 

TASK ORDER: 0501 19-1 

010608 

Balance Calibrations 



Southwest Research Institute@ 
Division 01 

BALANCE VERIFICATION LOG 

Lf balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
e If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 
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BALANCE VERIFICATION LOG 
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~~~ 

BALANCE #: LOCATION: SERIAL #: TOLERANCE=- COMMENTS: 

Operator + .r(2 

z - s - s r  I b . w - 4  ec&dwe+ 1 a o z  SN\ 79-5 s a z + r ,  
2 -le - o f / A  8 0 /e.oo # + 

19 Bldg. 70 Lab 27 0068597 k0.05 
Date Std Wt (g) Recorded Wt (g) - 

. I  

Id 
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Southwest Research Institute@ 
Division 01 

BALANCE VERIFICATION LOG 

I = t ! B k 3 i l  I 2 .a001 I 
If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 

. If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 
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Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

If' balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

I COMMENTS: 11 
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Southwest Research Institute@ 
Division 01 

BALANCE VERIFICATION LOG 

If ljltlniice is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 
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D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 
Contact US.  Filter (7-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) 010615 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev O/Jan 04) 
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D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 
Contact U.S. Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a P. 0.) 
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RESISTIVITY MOWTOR 
IM OHMS1 I Q C  LT. DATE / TIME INITIALS 

fh/h 6- /%A 

- ILI' 

: I -  
Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

USAGE I 

I COMMENTS 

w 

Q C  LIGHTS 
I DATE / TIME I INITIALS Q C  1 QC 2 (GALS) 

J 9 4 3 5 f  e 

W 

Legend: Check = Green (OK); X = Red (call for service) 
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SOUTHWEST RESEARCH INSTITUTE 
BUILDING 70 

Contact U.S. Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a P. 0.) 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 0501 19-1 
SRR: 27044 010618 
SDG: 257326 
CASE: CNWRA 
VTSR: January 06,2005 
PROJECT#: 06002.01.211 

SURVEILLANCE REPORTS 
From Division 30 



Institute Quality Assurance 
Sunreillance Report 

010619 

I Project Number: 20,06002,01,031 I Rapart Number: 2005-SR-0182 I Page I of 1 

Surveillance Scope: Monitor tests for anions, phosphates, cations, and silicon. The client is SwRI Division 20 and this is 
a QA Nuclear surveilinace. 

ts: Task Qrder 050222-4, 050302-3,050119-1, and 041 203-7‘ TAP 01 -0406-038, inductive by 
rnic Emission Spectrometric M ~ ~ h o ~  for Trace Elemental Analysis; TAP 01 -04O6-042, Ion 
the Measurement of inorganic Ions, Method 365.3, Phosphorus 

Starting Date: 5/3/2005 Ending Data: 5/3/2005 

8 QA Representative: Mark R, Ehnstmm 

Person(s) Conducting TesvExarnr’Prucidure: K. Edrisi and 0. Harris 

Satisfactory Find 
Silicon by IC and I 
applicable to this testing. The sample Reciept and Laboratory Sample ldentific 

Test records of liquid and rock samples were reviewed for Anions, and Phosphates; Cations, and 
r Oivision 20. Test notes clearly indicated that 10 CFR 50, Appendix 8 and I 0  CFR Part 21 were 

were noted. Documentation 
ater Systems High and Low Purity Information; Laboratory Fixed and Adjustable Pip 

e Materials from the suppliers who provided materials during the test. Data was reco 
ion; Balance Verification Logs; 3CP Calibration Blank Solution Information; and Certi OF 

~ signed, and reviewed by project and quality assurance personnel prior to submittal to the client. 

CEn sat isfacto r)r Findings: N/A I 
I Nonconformance Report Number: N/A CAWSCAR Number: N/A 

I Attachments: None 
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