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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result (m@) 
Calcium 7.29 

SAMPLE ANALYSIS DATA SHEET OIJOo2 

Reporting 
Limit (ma) 

0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262217 

Magnesium 
Silicon 

Client: Division 20 

0.859 0.250 
12.6 0.125 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 050426-3 

l Potassium I 4.84 I 1 I 
I 

Sodium I 77.2 I 1 I 
lstrontium I <O .0250 I I 0.0250 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 0101303 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI Date Received: 04/25/05 

Matrix: Water Project No.: 06002.01.242 

Lab System ID: 2622 17D SRR: 27509 

Task Order: 050426-3 

I I Original Sample I Duplicate I I 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 
Magnesium 
Silicon 
Potassium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262218 

Sample Reporting 
Result (ma) Limit (ma) 

7.68 0.250 
0.888 0.250 
12.7 0.125 
4.14 1 

Sodium 
Strontium 

77.9 1 
e0 .0250 0.0250 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.0 1.242 

SRR: 27509 

Task Order: 050426-3 
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SOUTHWEST RESEARCH INSTITUTE 

Original Sample Spike Spike 
An a 1 y s is Result (mf l )  Result (mg/L) Added ( m a )  
Calcium 7.68 99.9 100 

11.888 93.1 100 

MATRIX SPIKE SWMARY’ ~ 1 0 0 ~ 5  

Recovery 
92.2% a 

92.2% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 2622188 

Silicon 
Potassium 
Sodium 
Strontium 

Client: Division 20 

12.7 31.5 20.0 94.0% 

77.9 169 100 91.1% 
~0.0250 19.6 20.0 98.0% 

4.14 95.6 100 9 1.5% 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 0504 26-3 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET OIOQ06 * 

Lab Name: Southwest Research 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262219 
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SOUTHWEST RESEARCH INSTITUTE 

'Analysis 
Calcium 

SAMPLE ANALYSIS DATA SHEET (i10007 

Result (mg/L) Limit ( m a )  
7.45 0.250 ' 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Magnesium 
Silicon 
Potassium 
Sodium 
Strontium 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.01.242 

~ 

0.903 0.250 
12.7 0.125 
4.13 1 
78.4 1 

<0.0250 0.0250 

SRR: 27509 Lab System ID: 262220 

Task Order: 050426-3 

I I Sample I Reporting I 
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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result (ma) 
Calcium 7.13 
Magnesium 0.836 

SAMPLE ANALYSIS DATA SHEET’ 0100~8 

Reporting 
Limit (ma) 

0.250 
0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262221 

Silicon 
Potassium 

Client: Division 20 

12.6 0.125 
3.96 1 

Date Received: 04/25/05 

\ 

Project No.: 06002.01.242 

Sodium 
Strontium 

SRR: 27509 

78.5 1 
<0.0250 0.0250 

Task Order: 050426-3 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET. 0100og 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262222 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 050426-3 
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SO UTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET WMI.0 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262223 

I Sample I Reporting 
Result (m Limit(m ) 

0.250 
Ma esium 0.829 0.250 
Silicon 0.125 
Potassium 6.2 1 
Sodium 79.0 1 
Strontium <0.0250 0.0250 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 050426-3 

Page 9 of 15 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 

SAMPLE ANALYSIS DATA SHEET OIOQIP 

Sample Reporting 
Result ( m a )  Limit (ma) 

7.22 0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Silicon 
Potassium 

Lab System ID: 262224 

7 

12.8 0.125 
4.20 1 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 050426-3 

i 

Sodium 
Strontium 

I - 

Magnesium I 0.837 I 0.250 I 
79.8 1 

<O .0250 0.0250 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 

SAMPLE ANALYSIS DATA SHEET WIQ12 

Sample Reporting 
Result (mg/L) Limit (mg/L) 

6.53 0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262225 

Client: Division 20 

Date Received: 04/25/05 

Project No.: 06002.0 1.242 

SRR: 27509 

Task Order: 050426-3 

I I ~ _ _  

Magnesium I 0.758 I 0.250 
1c)C I Silicon I 12.8 I ~ - 0 .  I I -, 1L.J 

t potas s ium I 4.48 I 1 I I .. .-  

I Sodium I 79.4 I 1 1 I 

1 Strontium <0.0250 I 0.0250 I 
I 

Page 11 of 15 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTH WEST RESEARCH INSTITUTE 

Analysis 
Calcium 
Magnesium 

SAMPLE ANALYSIS DATA SHEET 010013 

Sample Reporting 
Result (m&) Limit (mgk)  

2.65 0.250 
0.487 0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262226 

Y 

Silicon 
Potassium 

Client: Division 20 

13.7 0.125 
4.77 1 

Date Received: 04/25/05 

Project No.: 06002.01.242 

SRR: 27509 

Task Order: 050426-3 

I 

isodium 109 I 1 1 I 
I 

I Strontium I <O .0250 I 0.0250 I 

I 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 

SAMPLE ANALYSIS DATA SHEET MQOM 

Result (mg/L) Limit (mg/L) 
1.24 0.250 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 262227 

Magnesium 
Silicon 
Potassium 

Client: Division 20 

1.1 1 0.250 
25.4 0.125 
4.57 1 

Date Received: 04/25/05 

~~ 

Sodium 
Strontium 

Project No.: 06002.0 1.242 

..- . 
172 1 

<O .0250 0.0250 

SRR: 27509 

Task Order: 050426-3 

I Sample I Reporting I I 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 
Magnesium 

LABORATORY CONTROL SAMPLE ~POOl5 

Sample True 
Result ( m a )  Value (ma) Recovery 

93.5 100 93.5% ' 

93.1 100 93.1% 

Sample ID 
I LCSW - E15H1/ E16H1 I 

Y 

Silicon 
Potassium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

18.7 20.0 93.5% 
89.8 100 a9.svo 

Client: Division 20 

Date Received: NA 

Project No.: 06002.0 1.242 

SRR: 27509 

Task Order: 050426-3 

I I I 

Sodium I 89.6 I 100 I 89.6% I 
I 

Strontium I 19.2 I 20.0 I 96.0% I 
NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 
Magnesium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Sample Reporting 
Result ( m a )  Limit ( m a )  

<0.250 0.250 
C0.250 0.250 

BLANK SUMMARY 0~0016 
Sample ID 

I PBW - E15H1/ E16H1 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.242 

SRR: 27509 

Silicon <O. 125 0.125 
<1 .oo 
<1 .oo 

Strontium <O .0250 0.0250 

NA- Not Applicable. 

Task Order: 050426-3 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 010017 
TASK ORDER: 050426-3 
SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

Task Orders/Ol-QPP-O15 



Southwest Research Institute 

2 6 2 2 2 2  

262223  

262224  

262225  

2 6 2 2 2 6  

262227  

SDG: 262217 
VTSR: 04/25/05 
CASE: CNWRA 

1 Water CALI 6 2 2  Apr 05  2 0  May 05  

1 Water CAL4 7 22  Apr 05  2 0  May 05  

1 Water CAL4 8 22  Apr 05  2 0  May 05  

1 Water CAL4 9 22  Apr 05  2 0  May 0 5  

1 Water CAL4 10 2 2  Apr 05  2 0  May 0 5  

1 Water CAL4 11 2 2  Apr 05  2 0  May 05  

Laboratory Task Order 
TO #: 050426-3 Revision: 1 

262217  

2 6 2 2 1 8  

2 6 2 2 1 9  

2 6 2 2 2 0  

SRR#'s: 27509 
Client@): Div. 20 

1 Water CAL4 1 2 2  Apr 05  1 9  Oct 05  

1 Water CAL4 2 2 2  Apr 05  1 9  Oct 05  

2 2  Apr 05  1 9  Oct 05  1 Water CAL4 3 
1 Water CAL4 4 2 2  Apr 0 5  1 9  Oct 05  

Project@): 06002.01.242 
Manager(s): DAMMANN, MIKE 
To PM: 05/20/05 

2 6 2 2 2 1  

To QA: 06/06/05 
To Client: 06/20/05 010018 

1 1 bater bAL4 5 I 2 2  Apr 05  1 19 Oct 05  

Point of Contact is BRADLEY WERLING ( ~ 6 5 6 5 ) .  ELEVEN samples received for SILICON, CALCIUM, 

Work is 10 CFR 5 0  Appendix B, 1 0  CFR Part 2 1 .  CONTACT Charlie Butcher (ext. 5928 ,  pager 
MAGNESIUM, SODIUM, POTASSIUM and STRONTIUM by ICP. 

2 7 1 - 5 1 7 2 )  BEFORE STARTING ANY WORK ON THIS TASK ORDER. If Charlie Butcher is not available, 
NSTROM (ext. 3 5 3 0 )  or JOANN BOYD (ext. 2 1 6 9 )  
TH ANY ADDITIONAL QUESTIONS. 

- Prelim results were emailed to Bradley Werling on 5 / 2 0 / 0 5 ,  revised to QAU and 

2 6 2 2 2 2  
262223  

I Documents Related to this task order: 16856LCOC 275091  1 

1 Water CAL4 6 22  Apr 05  1 9  Oct 05  

1 Water CAL4 7 22  Apr 05  1 9  Oct 05  

Test: DIL-DILUTION 
Section: METALPREP Cnt: 11 

262224  

2 6 2 2 2 5  
2 6 2 2 2 6  

262227  

1 Water CAL4 8 2 2  Apr 05  1 9  Oct 05 

1 Water CAL4 9 2 2  Apr 05  1 9  Oct 05  
2 2  Apr 05  1 9  Oct 05  1 Water CAL4 10 

1 Water CAL4 11 2 2  Apr 05  1 9  Oct 05  

Test: ICP-SWRI 
Section: METALS Cnt: 11 

Page 1 of 1 ver 5/1/2005 
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENWONMENTAL CHEMISTRY 

SwRl 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: 

(21 0) 522-241 2 
c./4//uY 

DATE 
Director, Department of Analytical and Environmental Chemistry 

Quality Assurance Engineer ' I  
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PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

I .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 (PQP-Nuclear), 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 and/or 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 Environmental 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 in accordance 
with SOP-01 -4.2.1, 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. I SwRI Quality System Manual - 2000 

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

3.3 SwRI 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 Sewices prior to performing 
any work on projects for nuclear utilities. This training will be conducted either by 
Institute Quality Systems (IQS) or Division 01 Quality Assurance personnel and 
documentation shall be evident in the personnel training files maintained in Division 

Southwest Research Institute Proprietary 
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01 Quality Assurance. 
Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 

4.1.2 

4.2 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, i.e., QPP, QAP, Task 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 
Systems or Division 01 Quality Assurance. 

4.3 Design Control 

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

4.4 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. 

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-01-4.2.1, 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. Task orders shall identify the applicable test 
methods to be used on the nuclear project. 

Southwest Research Institute Proprietary 
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4.6 Acceptance of Services Only 

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

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) Lotcode; 

Southwest Research Institute Proprietary 
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4.7.7 

4.7.8 

4.7.9 

4.7.1 0 

4.7.1 1 

4.7.12 

4.7.1 3 

(d) Date received; and 

(e) Shelf life, when applicable. 

Expired shelf life items shall not be used for testing purposes. 

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. 

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. 

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

(a) Sample control number; 

(b) Purchase order number; 

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

(d) Task order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

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

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

Identification and traceability shall be maintained in accordance with SOP-01-7.5.1, 
ltem Identification and Tracea bility. 

Southwest Research Institute Proprietary 
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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; 

(d) Sample and record retention; and 

(e) Test records. 

4.9 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-01-8.3.1, Nonconformance 
Reporting. 

4.1 0 Handling, Storage, Packaging, Preservation, and Delivery 

4.1 0.1 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 order/release number and line 
item number(s) relevant to the package. 

Southwest Research Institute Proprietary 



010027 
CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 -QPP-015 
Division 01 
Rev 5/June 2004 
Page 6 of 7 

4.1 I Quality Assurance Records 

4.1 1 .I Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this 
evidence include TAP-01 -0407-0 14, lnventory of Case File Purges, and SOP-0 1 - 
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. 

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

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

4.11.4 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. 

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 10 CFR, Part 21, 
and initiate reporting and condition in accordance with the SwRI 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 order/release number, the test methods performed, and the purchase 

Southwest Research Institute Proprietary 
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order/release line item number. 
4.14 Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

Versions 0 through 3 of this plan are maintained on record in Division 01 Quality Assurance. 

. .  a w n  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. 

Revised 4.1 .I to include designated Division 01 QA staff to conduct pertinent nuclear training 
sessions to the SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services 
Revised step 4.2.4 to include Division QA as an entity along with IQS, to maintain documented 
evidence of qualifications 

Southwest Research Institute Proprietary 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

Chain of Custody/Login Paperwork 



A - Air 
B - Biota 

E - Emission/Stack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W - Water 
WP - WiDe 

D - Dust 

Temp: 
Comments: 

1 

D - duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

Relinquished by (PrinVSignature) Date Time 

Received by (PrinVSignature) Date Time 

Relinquished by (PrinVSignature) Date Time 

Requested Turnaround: 
J 2 Weeks 
d 3 Weeks 

SwRl Contact 

Preservation 

d = NaOH to pH >12 
. 

Div 01 COC Form 01 -01 -001, Rev 8/02 



E v) 

SAMPLE LISTKHAIN OF CUSTODY 
Southwest Research Institute@ 

Chemistry and Chemical Engineering Division 

San Antonio, 6220 Culebra Texas 78238-51 Road 66 
Site/Zone ID Client Purchase Order/Other ID 

t N  Analyses Requested 

Matrix Types: 
A - Air 
B - Biota 

E - Emission/Stack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
r - Tissue 
W - Water 
WP - WiDe 

D - Dust 

Requested Turnaround: 
1 2 Weeks 

A 4 -&5- 
SwRl Contact 

bGLQ G@MqdL/l 

I I I I I 
Sample Types: 
D - Duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

Div 01 COC Form 01 -01 -001. Rev 8/02 

I I I I I I 

I 
I I I I 

Relinquished by (PrinVSignature) 

Page A of A 



SAMPLE LOG-IN SHEET 

ib Name 

:ceived By (Print Name) 
Southwest Research Institute 

CYNTHIA SAUCEDA 

010032 
Page 1 of 1 
Log-in Date 
04/25/2005 

ise Number Sample Delivery Group No. 
CNWRA 

:marks: 06002.01.242 

SAS Number 

A l  /h 

Custody Sea@) CAL4 1 

CAL4 2 
Custody Seal Nos. 

Intact None 262217 

None 262218 Intact 

Chain-of Custody Records 

CAL4 3 

CAL44 

CAL4 5 

CAL4 6 

CAL4 7 

Traffic Reports 
or Packing Lists 
Airbill 

None 262219 Intact 

Intact None 262220 

None 262221 Intact 

None 262222 Intact 

Intact None 262223 
Airbill No. 

CAL4 8 

Sample Tags 

None 262224 Intact 

Sample Tag Numbers 

CAL4 9 

CAL4 10 

CAL4 11 

Sample Condition 

Intact None 262225 

Intact None 262226 

None 262227 Intact 

Cooler Temperature 

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

Date Received at Lab 

Time Received 

Present /- 
Intact/Broken 

-Absent * 

Present 

Airbill/Sticker 
-Absent * 

HAND DELIVERED 

pres en t 

Custody 

c-d/Broken*/ 
Leaking 
22. oc 

Corresponding Remarks: 
Condition of Sample 

Shipment, etc 
EPA Sample # Sample Tag # Assigned Lab # 

@No * 

04/25/2005 

16 : 30 : 0 0  

Sample Transfer 

rea # 

I 
Y 
CYNTHIA SAUCEDA 
n 
04/25/2005 

* Contact SMO and attach record of resolution 

OLM04.2 FORM DC-1 



010033 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

Copies of Login Book 



Sample Login Book 
Apr 25,2005 

System ID 1 Customer Sample ID Matrix 
I I 

010034 

2622 1 2 

2622 1 3 

2622 14 

SwRl Login Area 
Division 1 

Muriatic Acid 31-5%, Batch Liquid 

~$$~k%~\tilycol, Batch Liquid 

Liquid 

v - 1  A .  

Sample Receipt: 27507 
VTSR Date: Apr 25, 2005 I 

System ID I Customer Sample ID 

Project: 069.0n Hold. 
VTSR Time: 08:25:00 

Client: Accutest Laborat 
Manager: DAMMANN, MIKE 

Matrix 
26221 7 

2622 1 8 

2622 1 9 

262220 

26222 1 

262222 

262223 

262224 

I 262204 I ARL-170, Batch # I  15534 I Liquid 

CAL4 1 Water 

CAL42 Water 

CAL43 Water 

CAL44 Water 

CAL45 Water 

CAL46 Water 

CAL47 Water 

CAL48 Water 

I 262205 I Caustic Soda 50%, Batch 544B102 I Liquid 

I 262206 I Citywater I Drk Water 

I 262207 I CM-88 Emulsifier, Batch 503-094 I Liquid 

I 262208 I Corsamul410, Batch #8874 I Liquid 

I 262209 I Corsamul80, Batch #6950 I Liquid 

1 2 6 2 2 1 0  1 Corsamul800, Batch #9652 I Liquid 

mlp-l -Corsapave 17, Batch #9041 I Liquid 

I 262215 I UMTP NAPTHA, Batch #2104140514 I Liquid 

Sample Receipt: 27508 I VTSR Date: Apr 25,2005 1 Project: 06053.06.056 
VTSR Time: 08:04:00 

Client: UNITED STATES EN 
Manager: SPIES, RADONNA 

I 262216 I EVSR2005-13 I Liquid I 

Sample Receipt: 27509 
VTSR Date: Apr 25, 2005 

Project: 06002.01.242 Client: Div. 20 
VTSR Time: 16:30:00 Manager: DAMMANN, MIKE 

Page Number: 5418 (section 1 of 2) Version (5/1/2005) Printed: Jun 7 2005 7:31AM 



Sample Login Book 
Apr 25,2005 

system ID I Customer Sample ID Matrix 

010035 

SwRl Login Area 
Division 1 

i Sample Receipt: 27509 Project: 06002.01.242 Client: Div. 20 
VTSR Date: Apr 25, 2005 VTSR Time: 16:30:00 Manager: DAMMANN, MIKE I 

I 262225 I CAL49 I Water I 
I 

~~ 

262226 I CAL410 

I 262227 I CAL411 

Sample Receipt: 2751 0 
VTSR Date: Apr 26,2005 

Project: 101 92.02.1 OX 
VTSR Time: 13:30:00 

Client: Lynx, LTD. 
Manager: SUN, GANG 

System ID 
262230 

262231 

262232 

262233 

262234 

262235 

262236 

262237 

262238 

262239 

262240 

Customer Sample ID Matrix 
0504210836 Aqueous 

0504211055 Aqueous 

0504211204 I Aqueous 

0504211304 I Aqueous 

0504211336 I Aqueous 

0504211338 1 Aqueous 

0504211406 I Aqueous 

0504250831 I Aqueous 

0504250915 I Aqueous 

0504251005 I Aqueous 

0504251047 I Aqueous 

Number of samples for today: 35 Number of Containers for today: 37 

Version (5/1/2005) Printed: Jun 7 2005 7:31AM Page Number: 541 8 (section 2 of 2) 



010036 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

RAW DATA 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

CLIENT(S): DLf 
TASK ORDER(S): 0504a -3 
PROJECT NO(S): 06062 .i) \ 24 
M ETH 0 D : 300 5A-305OB-3 0 50 B-7.5-30 1 O A-302 O A-7 76OA-7 740A-H C I04-H C W H  2s 0 4  

MATRIX: Water~il-Biota-Solid-LiquidTCLP Ext-OTHER 
INSTRUMENT: GFAA-ICPJCP-MS IC FLM-HYDRIDE-OTHER 

INTERNAL STD: Sc @ 10 PPM-e @ 10 PPM-SOURCE: 3 4 
OvenlHotplatel Block ID: Temperature ("C): w .Y L 

SDG(S): 2 6 2 2  

Microwave-FusionTeflon-Rock-OTHER 
& I 4 ; OL\ 

H*S04# HCIO4# ACID INORG #: HN03# ~-7,Lq HCI# s b 4 ~ 1  
INORG# 4 67 I :Ft AMT: f a d  

SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 

)Sample Identification I I df IWT(g) I Il.V.(ml) I IF.V.(ml) I 

* 40uL ICAL-1 Spex#4837 exp. 10/05 and 1OOul Spike-I #5197 exp. 3/06 
*40ul Si IV #5046 exp. 3/06 and 40ul Sr IV #4633 exp. 8/05 
PBW&LCSW are prepared as 10mls I%HN03/ 5% HCL 

PREPARED BY: DATE: % - IC  d< 

DATE: 5 l b  (0s REVIEWED BY:,: 

DISPOSAL I NTIDATEILOC: 
FRM-191 (Rev 3IAug 0 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
6'7 zaiT SAN ANTONIO; TEXAS 78228 BOOK / PAGE: .& 

SOUTHWEST RESEARCH INSTITUTE 

PBW-E19H1 
LCSW-E19HI* 
2622 1 7 

Sample Identification df WT(g) l.V.(ml) F.V.(ml) 

1 5 5 
1 5 5 
5 1 5 

2622 1 7d 
2622 17s 

5 1 5 
5 1 5 

* 20uL ICAL-1 SpeM837 exp. 10/05 and 50ul Spike-I #5197 exp. 3/06 
PBW&LCSW are prepared as 5mls I%HNOJ 5% HCL 

DISPOSAL INT/DATE/LOC: 
FRM-191 (Rev 4/Jan 05) 



I 
I 
I 
I 
I 
I 
I 

CURRENT PROPOSED 

,537(6) SV9Y 
47-2 7 7 3  
451 ZA 45 3-5’ - 

I 
I 
I 
I 
I 
I 

Na 
Fe 
Sr 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

QC PREP DATE: 

CCV/ICV 0 s k.62 
CRI 

ICSA I 
ICSAB f 2 $ / d z  

SPECTRO ICP DAILY LOG A? 
ANALYS 

I 

DATE $5 - I b 

010039 

MAINTENANCE: 

Cleaned Torch: -- YES 

Changed Pump Tubing: A YES 
Cleaned Optics: -__ YES 

OTHER: 

Polished Optics: - YES 

REVIEWED BY: -’ - DATE: 5 - Z r - 2 ~ ~ 5  

FRM-285 (Rev VApr 03) 
Page 1 of 2 



BOOW PAGE 19 I U , t j  

QC PREP DATE: 

CRI 
CCV/ICV o%-&dL 

ICSA \ 
ICSAB &5-- 

i 

I 
I 

MAINTENANCE: 
OTHER: 

Cleaned Torch: ,- YES 
Changed Pump Tubing: - YES 
Cleaned Optics: .- YES 
Polished Optics: ,- YES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
B 
I 

E 
I 

m 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

SPECTRO ICP DAILY LOG 
/7 

ANALYST 7 

GI0040 

1 I 

FRM-285 (Rev VApr 03) 
Page 1 of 2 



I 
I 

U 
I 
U 
II 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

c) 

DATE 5 - - l b  -A 

As 189.042 Profile Line As Intensity: 3% 2.34 \ 

010041 

\ PEAK POSITION 0 3 fds 
VERNIER POSITION 7 1) 

QC PREP DATE: 

CRI 
ICSA 6 

ICSAB DS%Z 

4 

COMMENTS: 

REVIEWED BY: *fi-L- 

FRh4-223 (Rev 1/Apr 03) 
Page 1 of 2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
a 
I 
I 
I 
6 
B 

ICP ICV/CCV SOLUTION 

ccv- e;5XL-L_ 010042 
-/ 

Date Prepared: S -c Prepared By: 

HN03 INORG #: h-? \+I-- HCI INORG #: 53% ‘d 

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

I- 
Expiration Date: . b--- 

FRM-297 
(Rev O/May 02) 



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

IC P Ca I i brat io n B la n WI C B/CC B So I ut ion 13 0 9 ;  

Date Prepared: 2 I 4 -05- Prepared By: 1 0043 
ID: BLK- 0 6.&@ 

Make up as needed in 1000ml volumetric flask. 

Added 1 10 ml HN03 INORG #: 49 6 5 
Added J 50 ml HCL INORG #: 4 49‘3 
Added 1/ 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 10- J 4aLAlNORG #:,% 

ICP Calibration BlanWlCB/CCB Solution 
t. 

/ L 

Added 1 50mlHCL lNORG#: 45% i 0 .-I -u 5- 

ID: BLK- 0s- 
Date Prepared: 3- \ -a\ Prepared By: ”h’ 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 4-575 

Added / 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: -- ’---PIINoRG #: 43 6 C 

ICP Calibration BlanWlCB/CCB Solution 

ID: BLK- c;)Yi30\ 

Date Prepared: dr - - Oq” Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added / 10 ml HN03 INORG #: ~ \ 6 &  
Added 50t$HCL lNORG#: 5 - q  

Added 1OOOuI of lOOOOppm Sc (INORG. VENT. ) EXP. Date: ’ W-t-6- INORG #:,a 

ICP Calibration Wan WICBICCB Solution 

T&- 
ID: BLK- kjS&L 
Date Prepared: 5- 7, -s- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added J 10 ml HN03 INORG #: S 1 t s  

Added E/ 50 ml HCL INORG #: 5-0566 

Added r-/ lOOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 5-i-cl6 INORG #: 5 17 \- 

FRM-296 
(Rev O/May 02) 



ICP Calibration Stand 13 030 
/ Date Prepared: 3-d t 6 5  Prepared By: 

r. HN03 INORG #: zli? HCI INORG #: 5-w m4 

Expiration Dates: I 

STDI: b-\ * ”  

FRM-299 
(Rev O/May 02) 



Div 20 
tdC050426-3 

26221 7d 
26221 7d 

pbw-E15H1 Ca3179 0.250 U 
~bw-E l5H l  Mq2790 0.250 U 

Ca3179 7.28 mg/L 0.25 0.1% 
Mg2790 0.837 mg/L 0.25 2.6% 

mg/L 0.25 
mn/L 0.25 

262217d 
262217d 

pbw-El5H1 Si2881 0.125 U mg/L ' 0.125 
pbw-E15H1 Sr4215 0.0250 U mg/L 0.025 

Si2881 12.6 
Sr4215 0.0250 U 

Icsw-El5Hl Ca3179 93.5 mg/L 0.25 93.5% 10( 
Icsw-El5Hl Ma2790 93.1 mn/L 0.25 93.1% 10( 

mg/L 
ma/L 

Icsw-El5Hl 'Si2881 ' 18.7 'mg/L ' 0.125' 93.5% 2( 
Icsw-El5Hl Sr4215 1. 19.2 mg/L 0.025 96.0% 2( 
262217 Ca3179 J 7.29 mg/L 0.25 

0.125 0.0% 
0.025 0.0% 

262217 Mg2790 0.859 mg/L 0.25 
262217 Si2881 12.6 m d L  0.125 

262218 lMg2790 1 0.8881 /mg/L I 0.251 
262218 
262218 

Si2881 12.7 mg/L 0.125 
Sr4215 0.0250 U ma/L 0.025 

26221 8s 
2622 1 8s 

Mg2790 93.1 mg/L 0.25 92.2% 10( 
Si288 1 31.5 mg/L 0.125 94.0% 2( 

262219 ]Si2881 1 12.5 1 

I 

Img/L 1 0.1251 
262219 
262220 

262218s lSr4215 
26221 9 t Ca3179 

Sr4215 0.0250 U mg/L 0.025 
Ca3179 7.45 ma/L 0.25 

/mg/L 1 0.0251 
ImdL I 0.251 

1 

rl 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

mg/L 
0.03855 
0.00295 
0.1064 

0.0001 5 
93.48075 
93.07545 
18.72535 
19.23635 

7.2893 
0.8588 

12.58005 
0.02035 
7.27945 
0.83705 
12.5699 

0.02 
7.681 8 
0.888 

12.7289 
0.02065 
99.91 83 

93.06685 
3 1.46455 

19.6025 
7.43895 
0.84835 
12.5407 
0.02025 
7.45465 
0.9034 

12.6862 
0.0207 

7.12755 
0.8361 5 

12.61 
0.01 955 
7.45535 
0.87815 

sigwt Dilution Calc RL 
0.0386 

0.00295 
0.106 

0.0001 5 
93.5 
93.1 
18.7 
19.2 
7.29 

0.859 
12.6 

0.0204 
7.28 

0.837 
12.6 
0.02 
7.68 

0.888 
12.7 

0.0207 
99.9 
93.1 
31.5 
19.6 
7.44 

0.848 
12.5 

0.0203 
7.45 

0.903 
12.7 

0.0207 
7.13 

0.836 
12.6 

0.0196 
7.46 

0.878 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

ug/ml Date Time 
0.00771 05/16/05 14:OO 
0.00059 05/1 6/05 14:OO 
0.021 28 0511 6/05 14:OO 
0.00003 0511 6/05 14:OO 

18.69615 05/16/05 14:05 
18.61509 05/16/05 14:05 
3.74507 05/16/05 14:05 
3.84727 05/16/05 14:05 
1.45786 091 6/05 14:09 
0.17176 05/16/05 14:09 
2.51601 05/16/05 14:09 
0.00407 0511 6/05 14:09 
1.45589 05/1 6/05 14: 14 
0.16741 05/16/05 14:14 
2.51398 05/16/05 14:14 

0.004 05/16/05 14: 14 
1.53636 05/16/05 14: 19 
0.1776 05/16/05 14: 19 

2.54578 05/16/05 14:19 
0.00413 05/16/05 14:19 

19.98366 0511 6/05 14:24 
18.61337 05/16/05 14:24 
6.29291 05/16/05 14:24 
3.9205 05/16/05 14:24 

1.48779 0511 6/05 14:28 
0.16967 0511 6/05 14:28 
2.50814 05/16/05 14:28 
0.00405 031 6/05 14:28 
1.49093 05/16/05 14:33 
0.18068 0511 6/05 14:33 
2.53724 091 6/05 14:33 
0.00414 05/16/05 14:33 
1.42551 05/16/05 14:38 a 
0.16723 05/16/05 14:38 +.,A 

2.522 05/16/05 14:38 0 
0.00391 05/16/05 14:38 0 
1.49107 05/16/05 14:43 a 
0.17563 05/16/05 14143 ~3 



Div 20 

06002.01.242 
tM050426-3 

262222 
262223 

Sr4215 0.0250 U mg/L 0.025 
Ca3179 7.28 mg/L 0.25 

262223 
262223 

~~ ~ 

Mg2790 ~ 0.829 mg/L 0.25 
Si2881 12.8 ma/L 0.125 

262224 lCa3179 1 7.22 I (mg/L 1 0.251 
262224 
262224 

Mg2790 0.837 
Si2881 12.8 

mg/L 
mn/L 

0.25 
I 0.125 I 

262224 Sr4215 0.0250 U 
262225 Ca3179 6.53 
262225 Mg2790 0.758 

'mg/L ' 0.025 
mg/L 0.25 
mg/L 0.25 

262225 
262225 

rl 
0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 
0.05 
0.05 

0.025 
0.005 

Si2881 12.8 
Sr4215 0.0250 U 

mg/L 
12.751 2 
0.0206 

7.281 65 
0.8286 

12.7881 5 
0.0203 
7.2169 

0.83735 
12.75335 

0.01 99 
6.52925 
0.7579 

12.81235 
0.01 82 
2.6457 

0.4871 5 
13.68625 
0.01 165 
1.23665 
1.11415 

25.43395 
0.01 375 

mg/L 
ma/L 

sigwt Dilution Calc RL 

~ ~~ 

0.125 
0.025 

12.8 
0.0206 

7.28 
0.829 

12.8 
0.0203 

7.22 
0.837 

12.8 
0.0199 

6.53 
0.758 

12.8 
0.01 82 

2.65 
0.487 

13.7 
0.01 17 

1.24 
1.11 
25.4 

0.0138 

262226 
262226 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Ca3179 2.65 'mglL 0.25 
Mg2790 0.487 mg/L 0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 
0.25 
0.25 

0.125 
0.025 

262226 
262226 
262227 

ug/ml Date Time 
2.55024 0511 6/05 14:43 
0.0041 2 05/16/05 14:43 
1.45633 0511 6/05 1506 
0.16572 0511 6/05 1506 
2.55763 05/16/05 1506 
0.00406 05/16/05 15:06 
1.44338 091 6/05 1 5: 1 1 
0.16747 05/16/05 1 5: 1 1 
2.55067 05/16/05 15: 1 1 
0.00398 05/16/05 1 5: 1 1 
1.30585 05/16/05 1 5: 16 
0.15158 05/16/05 1516 
2.56247 05/16/05 1 5: 16 
0.00364 05/16/05 1 5: 16 
0.52914 05/16/05 1520 
0.09743 05/16/05 1520 
2.73725 05/16/05 1520 
0.00233 05/16/05 15:20 
0.24733 05/16/05 15:25 
0.22283 05/16/05 1525 
5.08679 05/16/05 15:25 
0.00275 0511 6/05 15:25 

Si2881 13.7 mg/L 0.125 
Sr4215 0.0250 U mg/L 0.025 
Ca3179 1.24 ma/L 0.25 

d iv20_050426(3)trace 

262227 
262227 
262227 

~ 

Mg2790 1.11 mg/L 0.25 
Si2881 25.4 mg/L 0.125 
Sr4215 0.0250 U mg/L 0.025 
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Standardization R p t .  05/16/05 11:22:00 AM Page 1 

Method: DAILY2 Standard: blk 
Run Time: 05/16/05 11:17:25 010048 
Elem Ag3280 A13082 As1890 
Avge - .  0000 .0004 - .  0001 
SDev . o o o o  . o o o o  . o o o o  
%RSD 65.92 .8754 23.50 

B - 2496 Ba4934 Be3130 Bi2230 
.0002 - .  0000 - .  0001 - . o o o o  
. o o o o  . o o o o  . o o o o  . o o o o  
6.914 114.3 1.084 103.9 

#1 - .  0000  . 0 0 0 4  - .  0001 
#2 - . o o o o  .0004 - .  0001 

.OOOl - .  0 0 0 0  - .  0001 - .  0000 

.0002 - .  0000 - .  0001 - .  0000  

Elem Ca3179 Cd2265 Co2286 
Avge . o o o o  - .  0000 - .  0000 
SDev . o o o o  . o o o o  . o o o o  
%RSD 6.635 268.7 47.57 

Cr2677 Cu3247 Fe2714 K - 7664 
. o o o o  . 0 0 0 2  . o o o o  .0003 

. o o o o  .OOOl . o o o o  . o o o o  
199.9 1.924 141.4 17.88 

#I . o o o o  . o o o o  - .  0 0 0 0  
#2 . o o o o  - .  0 0 0 0  - .  0 0 0 0  

- .  0000 .0002 . o o o o  .0003 
. o o o o  .0002 . o o o o  .0004 

Elem 
Avge 
SDev 
%RSD 

La3988 
. o o o o  
. o o o o  
84.54 

Li6707 
- .  0000 

. o o o o  
87.25 

Mg2790 Mn2576 Mo2020 
. 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 47.57 402.0 

Na3302 
- .  0001 

. o o o o  
23.10 

Na5889 
- .0185 
.OOOl 
.8085 

#1 
#2 

. o o o o  

. o o o o  
- .  0000  
- .  0 0 0 0  

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

. o o o o  . o o o o  . o o o o  
- .  0001 
- .  0001 

- .  0184 
- .  0186 

2203/1 2203/2 Pd3404 
- .  0000 . o o o o  .OOOl 
.OOOl . o o o o  . o o o o  

1218. 125.6 2.656 

Sb2068 
- .  0011 

. o o o o  
1.237 

Elem 
Avge 
SDev 
%RSD 

Ni2316 
. o o o o  
.OOOl 
41060. 

P 1782 
. o o o o  
. o o o o  
74.14 

- S 1820 
.0006 
. o o o o  
3.615 

- 

- .  0010 
- .  0011 - .  0000  

. o o o o  
. o o o o  
. o o o o  

.OOOl . o o o o  .OOOl 
- .  0001 . o o o o  .OOOl 

.0006 

.0006 

1960/2 Si2881 Sn1899 
. o o o o  .0012 . o o o o  
.OOOl . o o o o  .OOOl 
289.6 1.048 659.1 

Th2837 
. o o o o  
. o o o o  
106.3 

Elem 
Avge 
SDev 
%RSD 

Sc3613 
71.46 

.35 
.4923 

1960/1 
- .  0000 
.OOOl 

136.6 

Sr4215 
. o o o o  
. o o o o  
236.6 

. o o o o  
- .  0000 

. o o o o  

. o o o o  
#1 
#2 

71.71 
71.21 

- .  0000  
- .  0001 

- .  0000 .0012 - .  0000 
.OOOl .0012 .OOOl 

Y - 3710 
. o o o o  
. o o o o  
52.52 

Zn2062 
. o o o o  
. o o o o  
356.1 

Elem 
Avge 
SDev 
%RSD 

Ti3349 
- .  0001 

. o o o o  
36.67 

T11908 
- .  0002 

. o o o o  
8.423 

U 4090 V - 2924 W - 2079 
- .  0003 - .  0000 .0003 
.OOOl . o o o o  . o o o o  

14.71 4.772 9.067 

- .  0003 - .  0000 .0002 
- .  0004 - .  0000 .0003 

. o o o o  

. o o o o  
. o o o o  
- . o o o o  

- .OOOl 
- .  0001 

- .  0002 
- .  0002 

Elem 
Avge 
SDev 
%RSD 

Zr3496 
.OOOl 
.OOOl 
159.4 

#I 
#2 

- .  0 0 0 0  
, 0 0 0 1  



Standardization Rpt. 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

0 5 / 1 6 / 0 5  1 1 : 2 2 : 0 0  AM Page 2 

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

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

- -  - -  
- -  - -  

7 1 6 9 9 2  1 0 0 0 0  
7 1 2 0 7 0  1 0 0 0 0  

010049 . 
6 7 
NOTUSED NOTUSED 
- -  - -  



Standardization Rpt. 05/16/05 11:26:23 AM 

Method: DAILY2 
Run Time: 05/16/05 

Standard: c l ~  std4 010050 11:22:11 

2203/1 2203/2 Sb2068 
.2760 .2406 .1377 
.0002 .0002 .0002 
.0606 .0764 .1137 

1960/1 1960/2 
.1860 .1995 
.0007 .0013 
.3985 .6584 

Elem 
Avge 
SDev 
%RSD 

Ag328O 
.0776 
.OOOl 
.1136 

As1890 
.0961 
.OOOl 
.0498 

.0775 

.0776 
.2758 
.2761 

.2405 ,1376 

.2407 .1378 
.1854 .1985 
.1865 .2004 

.0961 

.0960 

Elem 
Avge 
SDev 
%RSD 

T11908 
,1780 
,0003 
.1425 

#1 
#2 

.1778 

.1782 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
7 0 7 3 3 8  
229.1026 
.0323894 

2 
Time 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

7 
NOTUSED 

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

#I 
#2 

707500 
707176 

1 0 0 0 0  
1 0 0 0 0  



Standardization Rpt. 05/16/05 11:30:05 AM Page 1 

Method: DAILY2 Standard: c l p  - stdl 
Run Time: 05/16/05 11:26:35 010051 
Elem A13082 Ca3179 Fe2714 K - 7664 Li6707 Mg2790 Na3302 
Avge .0937 .2154 .0846 .2301 3.519 .0816 .0078 
SDev . o o o o  .OOOl .OOOl .0004 ,003 . o o o o  . o o o o  

.0842 .0385 .2940 %RSD .0457 .0572 .1484 .1738 

#1 .0937 ,2155 .0845 .2298 3.521 .0816 . 0 0 7 7  
#2 .0937 .2153 .0846 .2304 3.517 .0816 .0078 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 697781 10000 - -  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  SDev 684.4794 . O O O O O O O  - -  

%RSD .0980937 .OOOOOOO - -  - -  - -  - -  - -  



Standardization Rpt. 

Method: DAILY2 Standard: clp - std5 
Run Time: 05/16/05 11:30:17 

B 2496 Bi2230 Mo2020 Elem - 
Avge .1398 .0251 .2482 
SDev .0003 .OOOl .0002 
%RSD ,2320 .4154 .0762 

#1 .1395 .0251 .2481 
#2 .1400 .0250 .2483 

Elem Ti3349 
Avge 2.641 
SDev .003 
%RSD .lo89 

#1 2.639 
#2 2.643 

IntStd 1 2 
Mode *Counts Time 

05/16/05 11:33:46 AM 

010052 
P 1782 Si2881 Sn1899 Sr4215 

.1434 .1288 2.665 .0261 
. o o o o  .0004 .0002 . o o o  
.0958 .3152 .1448 ,0184 

- 

,0261 ,1437 . n a 7  2.664 
.0261 .1431 .1290 2.665 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  Elem sc 

Wavlen 361.384 - -  
Avge 724412 10000 

- -  - -  
- -  - -  
- -  SDev 714.1779 . O O O O O O O  - -  

%RSD .0985872 . O O O O O O O  - -  - -  



Standardization Rpt. 05/16/05 11:37:05 AM Page 1 

Method: DAILY2 Standard: clp - std2 
Run Time: 05/16/05 11:33:58 

Elem Ba4934 Be3130 Cr2677 Cu3247 
Avge 1.194 
SDev .001 
%RSD .0981 

1.355 .3766 .2860 

,0364 -0492 .0756 
. o o o  .0002 .0002 

1.195 1.355 .3768 .2862 
.2859 

#1 
#2 1.193 1.356 .3765 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  - -  - -  
- -  - -  
- -  - -  Avge 709926 10000 
- -  SDev 3238.549 .OOOOOOO - -  

%RSD .4561812 . O O O O O O O  - -  - -  

010053 
Ni2316 
.2940 
.0008 
.2719 

.2934 

.2945 

5 6 7 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  



05/16/05 11:40:47 AM Standardization Rpt. 

Standard: c l p  - std3 
11:37:18 

Method: DAILY2 
Run Time: 05/16/05 010054 

Zn2062 
.2486 
.0007 
.2869 

Mn2576 
.7812 
.OOlO 
.1257 

V 2924 
.1811 
.OOOl 
.0253 

- Cd2265 
.8436 
.OOlO 
.1152 

Co2286 
.1776 
. 0 0 0 4  
.2061 

Elem 
Avge 
SDev 
%RSD 

.1811 

.1811 
.2491 
.2481 

.1778 

.1773 
,7819 
.7805 

#1 
#2 

.8443 

.8430 

6 
NOTUSED 

7 5 
NOTUSED 

3 
NOTUSED 

4 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
735524 
2250.721 
.3060026 

2 
Time 
- -  

NOTUSED 
- -  
- -  - -  

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  

#1 
#2 

737115 
733932 



Standardization Rpt. 

Method: DAILY2 Standard: c l p  - std6 
Run Time: 05/16/05 11:40:59 

05/16/05 11:44:50 AM 

010055 

U 4090 W - 2079 
.0696 

.0823 

La3988 Na5889 Pd3404 S - 1820 Th2837 - 
.1709 
. O O O l  
.0719 

Elem 
.5153 
. O O O l  SDev 

%RSD .0290 

.0455 .1980 .0273 .0965 

.4274 .0813 .3161 ,1075 
Avge . O O O l  . O O O l  . 0 0 0 2  .0002 . O O O l  

#1 
# 2  

.5154 ,0453 

.5152 .0456 

Y 3710 Zr3496 Elem - 
Avge .7775 1.951 
SDev .0003 .001 
%RSD .0431 .0490 

#I .7778 1.952 
# 2  .7773 1.950 

IntStd 1 2 
Mode *Counts Time 

,1979 .0273 .0966 
.1981 .0274 .0964 

.1710 .0697 
.0696 .1708 

4 5 6 7 3 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Standardization Report 05/16/05 11:44:50 AM 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 
Sb2068 
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 

Slope = Conc (SIR) /IR 

High std 
clp std4 
clp-stdl 
c 1 p-s t d4 
clp'std5 
clp-std2 
c 1 p-s t d2 
clp-std5 
clp-stdl 
c 1 p-s t d3 
c l p-s t d3 
c 1 p-s t d2 
c lp-s t d2 
c l p-s t dl 
c l p-s t dl 
clp-std6 
c 1 prs t d 1 
clp stdl 
c 1 p-s t d3 
c l p-s t d5 
clp-stdl 
c 1 p-s t d6 
c l p-s t d2 
clp-s t d5 
ch-std4 

c 1 p--s t d6 
ch-std6 
clp-s td4 
blk- 
clp-s t d4 
clp-std4 
c 1 p-s t d5 
NONE 
NONE 
clp std5 
c 1D-s t d5 
clp-std6 
clp std5 
clpIstd4 
clp--std6 
c 1 D-s t d3 
c 1p-s t d 6 
c l p-s t d6 
clp-s t d3 
c 1 pss t d6 

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 
25.7768 
535.650 
104.031 
71.6331 
8.37316 
3.68867 
197.578 
232.193 
11.8497 
56.3129 
26.5520 
34.9935 
591.716 
217.566 
19.4230 
2.84199 
306.306 
12.8012 
40.2921 
6334.52 
15.7226 
34.0157 
383.517 
36.2351 
41.5646 
51.8773 
374.022 
72.0843 
1.39939 
53.7674 
50.1449 
70.0705 
1 00000 
1.00000 
77.6768 
3.75271 
108.197 
3.78602 
56.1151 
151.130 
55.2145 
29.2952 
12.8592 
40.2321 
5.60265 

G10056 
Y-intercept Date Standardized 
.000741 05/16/05 11:40:59 
- .  194531 05/16/05 11 :40 : 59 
.006264 05/16/05 11 :40 : 59 
- .  011030 05/16/05 11 :40 : 59 
.000123 05/16/05 11:40:59 
.000465 05/16/05 11:40:59 
.004158 05/16/05 11 :40: 59 
- .  003738 05/16/05 11: 40 : 59 
.000092 05/16/05 11 :40: 59 
.000118 05/16/05 11:40:59 
- .  000448 05/16/05 11 :40: 59 
- .008619 05/16/05 11:40:59 
- .008665 05/16/05 11 : 40 : 59 
- .068083 05/16/05 11 : 40 : 59 
- .000203 05/16/05 11 :40 : 59 
.000042 05/16/05 11 :40 : 59 
- .002777 05/16/05 11 :40 : 59 
- .000081 05/16/05 11 :40: 59 
.000307 05/16/05 11:40:59 
.797427 05/16/05 11:40:59 
. 290482  05/16/05 11 : 40 : 59 
- .  000004 05/16/05 11 : 4 0 :  59 
- .  012367 05/16/05 11 :40 : 59 
,000418 05/16/05 11 : 40 : 59 
- .  000522 05/16/05 11 : 40: 59 
- .  003267 05/16/05 11 :40 : 59 
- .224842 05/16/05 11:40:59 
.076068 05/16/05 11 : 40 : 59 
. o o o o o o  05/16/05 11 : 40 : 59 
.002189 05/16/05 11 : 40 : 59 
- .  001202 05/16/05 11 : 40 : 59 
- .  086545 05/16/05 11 : 40 : 59 
. o o o o o o  *NOT STANDARDIZED 
. o o o o o o  *NOT STANDARDIZED 
-.  000829 05/16/05 11 : 40 : 59 
- .  000008 05/16/05 11 : 40 : 59 
- .  001822 05/16/05 11:40:59 
.000424 05/16/05 11:40:59 
.009972 05/16/05 11 : 40 : 59 
.051521 05/16/05 11 : 40 :59 
,001275 05/16/05 11:40:59 
- .007771 05/16/05 11:40:59 - .  000171 05/16/05 11 :40 :59 
- .  000112 05/16/05 11 :40 :59 
- .  000307 05/16/05 11 :40 :59 



Analysis Report QC Standard 05/16/05 11:51:27 AM 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 05/16/05 11:46:53 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010057 
El em Ag3280 A13082 As1890 B 2496 

Avge .9849 9.829 5.101 4.914 
SDev .0005 .015 .003 .025 
%RSD .0503 .1520 .0561 .5177 

Units ppm PPm PPm P b  
Ba4934 Be3130 
PPm PPm 
10.06 .9888 

.01 .0006 
.1110 .0572 

Bi2230 
PPm 
5.067 
.004 
.0798 

#I .9846 9.818 5.099 4.896 
#2 .9853 9.839 5.103 4.932 

10.05 .9892 
10.07 .9884 

5.064 
5.070 

QC Pass QC Pass 
10.00 1.000 
10.00 10.00 

QC Pass 
5.000 
10.00 

Errors QC Pass QC Pass QC Pass QC Pass 
Value 1.000 10.00 5.000 5.000 
Range 10.00 10.00 10.00 1 0 . 0 0  

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge 20.08 1.035 5.189 1.982 
SDev .05 . o o o  . o o o  .001 
%RSD .2390 .0422 .0083 .0518 

Units ppm PPm PPm PPm 
Cu3247 Fe2714 
PPm PPm 
2.031 10.60 
.006 .03 
.2920 .3188 

K 7664 

18.61 
.06 

.3021 

Pi% 

#I 20.12 1.034 5.189 1.983 
#2 20.05 1.035 5.189 1.982 

2.027 10.63 
2.035 10.58 

18.57 
18.64 

Errors QC Pass QC Pass QC Pass QC Pass 
Value 20.00 1.000 5.000 2.000 
Range 10.00 10.00 10.00 10.00 

QC Pass QC Pass 
2.000 10.00 
10.00 10.00 

QC Pass 
20.00 
10.00 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge 4.930 5.200 20.06 1.044 
SDev .009 .009 .oo . o o o  
%RSD .1819 .1701 ,0031 .0098 

Mo2020 Na3302 
PPm PPm 
5.155 27.99 
.009 .07  
.1822 .2452 

Na5889 
PPm 
441.45 

.08 
.2029 

5.148 27.94 
5.161 28.04 

441.39 
441.51 

#1 4.923 5.194 20.06 1.044 
#2 4.936 5.206 20.06 1.044 

QC Pass QC Pass 
5.000 30.00 
10.00 10.00 

QC Fail 
30.00 
10.00 

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

Elem Ni2316 P 1782 2203/1 2203/2 

4.930 Avge 4.976 5.138 4.905 
SDev .003 .034 .019 . o o o  
%RSD .0540 .6627 .3810 .0033 

Units ppm PPm PPm PPm 
Pd3404 S 1820 

.9932 .9698 

.0016 .0072 

.1666 .7425 

PPm PPm 
Sb2068 
PPm 
1.016 
.005 
.5231 

#I 4.978 5.162 4.892 4.930 
#2 4.974 5.114 4.918 4.930 

.9944 .9749 

.9920 .9647 
1.020 
1.013 

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

QC Pass QC Pass 
1.000 1.000 
10.00 10.00 

QC Pass 
1.000 
10.00 

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



Analysis Report 

Units %R 
Avge 9 9 . 2 2  
SDev . 5 0  
%RSD . 5 0 8 5  

#1 9 8 . 8 7  
#2 9 9 . 5 8  

Errors NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge 5 . 1 9 6  
SDev .010 
%RSD . 1 9 5 7  

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

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Y 3710 
Units ppm 
Avge 5 . 0 0 0  
SDev . 004  
%RSD . 0 7 0 5  

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

Errors QC Pass 
Value 5 . 0 0 0  
Range 10.00 

QC Standard 

PPm PPm 
5 . 1 4 1  5 . 1 7 9  

. 0 4 8  . 0 0 4  
. 9 4 3 4  . 0 6 7 6  

5 . 1 0 6  5 . 1 7 6  
5 . 1 7 5  5 . 1 8 1  

NOCHECK NOCHECK 

Th2837  T i 3 3 4 9  
PPm PPm 
. 9 9 1 4  4 . 9 7 4  
. 0 0 1 3  . 0 0 7  
. 1 3 0 5  . 1 3 7 6  

. 9 9 0 4  4 . 9 6 9  
, 9 9 2 3  4 . 9 7 9  

QC Pass QC Pass 
1.000 5.000 
10.00 1 0 . 0 0  

Zn2062 Z r 3 4 9 6  
PPm PPm 
1 . 0 4 6  4 . 8 5 6  

, 004  . 0 0 6  
. 3 7 1 6  . 1 1 6 3  

1 . 0 4 8  4 . 8 5 2  
1 . 0 4 3  4 . 8 6 0  

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

PPm 

0 5 / 1 6 / 0 5  1 1 : 5 1 : 2 7  AM Page 2 

PPm €k&oo5* PPm 
5 . 1 2 0  4 . 9 2 2  5 . 1 6 6  4 . 9 2 3  

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

5 . 1 1 4  4 . 9 1 7  5 . 1 5 3  4 . 9 1 8  
5 . 1 2 6  4 . 9 2 6  5 . 1 7 9  4 . 9 2 9  

QC Pass QC Pass QC Pass QC Pass 
5 . 0 0 0  5.000 5 . 0 0 0  5 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  1 0 . 0 0  

W 2079  T11908 U - 4 0 9 0  V 2924  

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

. 4 6 1 2  , 0 7 8 6  . 0 6 5 7  . 8 5 0 2  

PPm PPm Pi% PPm 

5 . 1 7 5  Q . 8 3 9 5  5 . 0 7 5  1 . 0 1 3  
5 . 2 0 9  Q. 8 3 8 6  5 . 0 7 0  1 . 0 2 5  

QC Pass QC Fail QC Pass QC Pass 
5.000 1.000 5 . 0 0 0  1 . 0 0 0  
10.00 1 0 . 0 0  10.00 1 0 . 0 0  



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Report QC Standard 0 5 / 1 6 / 0 5  1 1 : 5 1 : 2 7  AM Page 3 

7 
010059 

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

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



Analysis Report Blank Sample 05/16/05 11:58:09 AM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 05/16/05 11:53:30 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 

Avge - ,0002 - .  0022 H. 0050 .0063 
SDev .0011 .0029 .0028 .0004 
%RSD 481.7 134.9 56.70 7.037 

Units ppm PPm PPm PPm 

#1 - .OOlO - .  0043 H. 0070 .0066 
#2 .0005 - .OOOl .0030 .0060 

Errors LC Pass LC Pass LC High LC Pass 
High .0050 .0500 .0050 .0500 
Low - .  0050 - .  0500 - .0050 - .  0500 
Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge - .  0012 .OOOl - .  0000 - .  0006 
SDev .0009 . o o o o  ,0006 . 0 0 0 5  
%RSD 78.17 21.45 1789. 79.94 

#I - ,0019 .OOOl - .  0004 - .  0010 
#2 - .  0005 .OOOl .0004 - .0003 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 . 0 0 5 0  
Low - .  0500 - .  0050 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge . o o o o  .OOOl - .0055 - .  0001 
SDev .0007 . o o o o  .0081 . o o o o  
%RSD 25580. 25.89 147.4 56.23 

#I - .0005 .OOOl - .0112 - .  0001 
. 0 0 0 5  . O O O l  . 0 0 0 2  - .  0000 #2 

Errors LC Pass LC Pass LC Pass LC Pass 
High . 0 0 5 0  . 0 0 5 0  .0500 .0050 
Low - .  0050 - .0050 - .  0500 - .  0050 
Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm Pi% PPm PPm 
Avge - .  0006 L-. 0103 .0040 - .  0025 
SDev .0011 .0174 .0030 .0037 
%RSD 173.6 168.9 75.93 146.6 

#1 .OOOl .0020 .0018 .OOOl 
#2 - .0014 L- .0225 .0061 - .  0051 
Errors LC Pass LC Low NOCHECK NOCHECK 

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

Elem Sc3613 1960/1 1960/2 Si2881 

G'10060 Operato 

Ba4934 Be3130 Bi2230 
PPm PPm PPm - .  0000 - .  0000 .0055 

. o o o o  . o o o o  .0027 
73.77 365.7 49.66 

- . o o o o  . o o o o  .0036 
- .  0001 - .  0000 .0074 

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

Cu3247 Fe2714 K 7664 
PPm PPm PPm 

- .0078 .0003 - .  0041 
.0008 .0022 .0124 
253.2 53.57 160.0 

- .  0002 - .  0056 - ,0165 
.0009 - .  0025 .OOlO 

LC Pass LC Pass LC Pass 
.0050 .0250 .1000 
- .  0050 - .  0250 - . l o o 0  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0016 L-. 3516 . 0 0 8 8  
.0003 .2724 .0034 
15.42 77.47 39.06 

,0014 L- .5442 .0064 
.0018 L- .1590 ,0113 

LC Pass LC Low LC Pass 
.0050 . 0 5 0 0  ,0500 
- .  0050 - .  0500 - .0500 

Pd3404 S 1820 Sb2068 

,0004 L- .0588 .0066 
.0023 .0136 .0062 
599.4 23.07 94.02 

PPm PPm PPm 

- .0012 L- .0492 H. 0110 
.0020 L- .0684 .0022 

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

Pb220 Se196 Sn1899 



Analysis R e p o r t  Blank Sample 0 5 / 1 6 / 0 5  1 1 : 5 8 : 0 9  AM Page 2 

010061 
U n i t s  
A v g e  
SDev 
%RSD 

%R 
1 0 0 . 5  

. 7  
. 6 8 6 5  

PPm PPm 
- . 0 0 3 2  . 0 0 1 4  

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

PPm 
. 0 0 4 0  
. 0 0 4 4  
1 1 1 . 8  

PPm - .  0 0 0 3  
. 0 0 1 4  

4 4 8 . 7  

PPm - .  0 0 0 1  
.OOOl 

1 3 8 . 8  

PPm 
. O O l O  
. 0 0 2 1  
2 1 3 . 8  

. 0 0 0 7  
- .  0 0 1 3  

- .  0 0 0 0  
- .  0002  

- .  0 0 0 5  
. 0 0 2 4  

101.0 
1 0 0 . 0  

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

. 0 0 0 8  

. 0 0 7 1  

L C  Pass 
. 0 0 3 0  
- .  0 0 3 0  

L C  Pass 
. 0 0 5 0  
- .  0050  

L C  Pass 
. 0 0 5 0  
- . 0 0 5 0  

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK L C  Pass 
.OlOO 
- .  0100 

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

S r 4 2 1 5  
PPm 
. o o o o  
. o o o o  
1 2 5 3 .  

Th2837  T i 3 3 4 9  
PPm PPm - .  0 0 0 8  .OOOl 

. 0 0 0 5  .OOOl 
6 1 . 6 9  5 4 . 1 9  

T11908 
PPm 
. 0 0 1 8  
. 0 0 0 7  
3 6 . 6 5  

U 4 0 9 0  
PPm - .  0302  

. 0 0 0 8  
2 . 5 5 0  

- V 2 9 2 4  

- .  0 0 0 2  
. 0 0 0 4  

1 7 7 . 8  

PPm 
W 2 0 7 9  
PPm 

4 2 .  a3 

- .  0028  
. 0 0 1 2  

#1 
#2 

- .0012  .OOOl 
- .  0 0 0 5  .OOOl 

, 0 0 1 3  
. 0 0 2 3  

- .  0 3 0 8  
- .  0 2 9 7  

.OOOl 
- . 0 0 0 5  

- .  0020  
- .  0 0 3 7  

- .oooo  
. o o o o  

L C  P a s s  L C  Pass 
. O l O O  . 0 0 5 0  
- .  0100 - .  0050  

LC Pass 
.O l O O  
- .  0100 

L C  Pass 
. l o o 0  
- .  1 0 0 0  

L C  Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
. O l O O  - .  0100  

E r r o r s  
H i g h  
Low 

L C  Pass 
. 0 0 5 0  
- .0050  

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

Y 3710 

- .OOOl 
. o o o o  

. 4 1 2 3  

PPm 
Zn2062 Z r 3 4 9 6  
PPm PPm - .  0002  . 0 0 0 2  

. 0 0 0 3  .0007  
1 4 2 . 5  3 8 4 . 8  

#1 
#2 

- .  0 0 0 1  
- .OOOl 

- . 0 0 0 4  - . 0 0 0 3  
. o o o o  . 0 0 0 7  

L C  Pass L C  Pass 
. 0 0 5 0  .0050  
- . 0 0 5 0  - .  0050  

E r r o r s  
High 
Low 

L C  Pass 
. 0 0 5 0  
- . 0 0 5 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

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

7 2 1 7 7 6  
7 1 4 7 1 2  

Blank Sample 0 5 / 1 6 / 0 5  1 1 : 5 8 : 0 9  AM Page 3 

010062 
2 3 4 5 6 7 
Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  
- -  - -  1 0 0 0 0  

. o o o o o o o  - -  - -  

. o o o o o o o  - -  - -  



A n a l y s i s  Report QC S t a n d a r d  

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

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

Operator: 
G10063 

As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  Ag3280 A13082 
PPm PPm 
. 0 0 4 0  

PPm 
. 0 2 0 6  . 0 0 9 8  

. o o o o  . 0 0 2 2  
5 4 . 3 6  , 1 2 2 6  

E l e m  

Avge  . 0 2 0 3  
. 0 0 0 6  SDev 

%RSD 2 . 6 9 0  

U n i t s  ppm PPm PPm PPm 
. l o 4 6  . l o o 0  . 0 2 5 4  

. 0 0 0 6  

. 5 9 5 3  1 3 . 9 8  . 1 3 9 2  . 5 8 5 6  
, 0 0 3 6  .OOOl . O O O l  

. 0 2 0 0  

. 0 2 0 7  
. 0 9 9 5  
. l o 0 4  

. 0 2 7 9  

. 0 2 2 9  
. l o 4 7  
. l o 4 5  

. 0 2 0 6  

. 0 2 0 7  
. 0 0 9 8  
. 0 0 9 8  

. 0 0 2 5  

. 0 0 5 5  

E r r o r s  QC P a s s  QC P a s s  QC P a s s  QC P a s s  QC P a s s  QC P a s s  NOCHECK 

Range 5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  
Value . 0 2 0 0  . l o o 0  , 0 2 0 0  . l o o 0  . 0 2 0 0  .OlOO 

Fe2714  K 7664  
PPm 
. 1 1 6 3  
. 0 0 8 5  

Cd2265 Co2286 C r 2 6 7 7  Cu3247 
Pi% 

E l e m  Ca3179 

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

, 0 0 9 9  
Avge  

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

PPm 
. l o 2 0  

U n i t s  ppm PPm 
- .  0008  . 0 1 0 8  

. o o o o  . o o o o  .0008  .OOOl 

- .0011 . 0 1 0 7  
- .  0 0 0 5  . 0 1 0 8  

. l o 2 0  

. l o 1 9  
. 0 1 8 7  
. 0 1 9 9  

. 0 4 9 1  

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

- , 0 0 5 3  
. 0 0 8 7  

E r r o r s  NOCHECK QC P a s s  QC P a s s  QC P a s s  QC P a s s  QC P a s s  NOCHECK 

Range 5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  
V a l u e  . O l O O  . l o o 0  . 0 2 0 0  . 0 5 0 0  .1000 

Na3302 Na5889 
PPm 

L i 6 7 0 7  Mg2790 Mn2576 Mo2020 La3988  
PPm 
. 0 0 5 3  

PPm 
U n i t s  ppm PPm PPm - .  1 0 9 8  . 0 2 1 1  

PPm 
. 0 3 1 3  - .  0 0 2 1  - .  0004 . 0 7 8 5  . 0 6 1 1  . 0 0 3 1  . 0 0 0 3  . 0 0 3 6  . o o o o  

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

E l e m  

Avge 
. O O O l  

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

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

- .  0046  - .  0 0 0 8  . 0 7 8 4  - .  0 0 0 0  . 0 7 8 5  . 0 0 0 4  . 0 3 1 4  .0213 - . 0 6 6 6  

E r r o r s  NOCHECK QC P a s s  NOCHECK QC P a s s  QC P a s s  NOCHECK NOCHECK 

Range 5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  
Value . l o o 0  . 0 3 0 0  . 0 2 0 0  

QC P a s s  NOCHECK NOCHECK 
-700 

5 0 .  UU su. 00  

2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

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

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

Pi% PPm 
. 0 0 2 1  
. 0 0 2 6  
1 2 3 . 7  

- .  0626 
PPm 
. 0 0 7 3  . 0 0 6 2  . 0 8 0 8  
. 0 0 0 3  . 0 0 1 4  .OOlO 

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

U n i t s  ppm PPm 
. l o 4 8  
. 0 0 3 3  . 0 1 6 1  

Avge 
SDev 
%RSD 2 5 . 7 4  

. 0 0 7 2  . 0 0 0 3  - .  0512 . 1 2 6 3  
. 1 2 8 8  

. 0 0 7 5  . l o 2 5  
. l o 7 1  . 0 0 7 0  . 0 0 5 3  . 0 0 4 0  - .  0740 

. 0 8 1 6  

. 0 8 0 1  

E r r o r s  QC P a s s  QC P a s s  NOCHECK NOCHECK NOCHECK NOCHECK QC P a s s  

Range 5 0 . 0 0  5 0 . 0 0  

Value . 0 8 0 0  . l o o 0  . 1 2 0 0  
5 0 . 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  5e196 Sn1899  



Analysis Report 

Units %R 
Avge 99.28 
SDev .19 
%RSD .1875 

#1 99.42 
#2 99.15 

E r r o r s  NOCHECK 
Value 
Range 

E l e m  Sr4215 
Units ppm 
Avge .0215 
SDev . o o o o  
%RSD .1300 

#1 .0215 
#2 .0215 

E r r o r s  QC Pass 
Value . 0 2 0 0  
Range 50.00 

E l e m  Y 3710 
Units ppm 
Avge . o o o o  
SDev . o o o o  
%RSD 989.7 

#1 . o o o o  
#2 - .  0000 
E r r o r s  NOCHECK 
Value 
Range 

QC Standard 

P P m  PPm 
.0051 .0148 
.0026 .0025 
51.56 16.86 

.0069 ,0130 

.0032 .0165 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.0024 .0201 
.OOOl .OOOl 
3.994 .6185 

.0023 ,0200 

.0024 . 0 2 0 2  

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

Zn2062 Zr3496 
PPm PPm 
,0411 .0918 
.0002 .0005 
,4782 .5840 

.0409 .0914 

.0412 .0922 

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

05/16/05 12:03:00 PM Page 2 
010064 

P P m  P P m  PPm PPm 
.1020 .0066 .0116 .lo70 

.0071 ,0010 . 0 0 0 8  .0004 
6.608 15.40 6.848 .3493 

.lo20 .0073 .0110 .1023 

.1120 .0059 .0121 ,1018 

QC Pass QC Pass QC Pass QC Pass 
. l o o 0  . 0 0 6 0  .OlOO .1000 
50.00 50.00 50.00 50.00 

T11908 U 4090 V 2924 W 2079 
PPm PP" PP" P P m  
.0224 .1900 .1015 - .  0018 
.0031 .0043 . 0 0 0 2  .0019 
13.82 2.274 ,1951 106.7 

.0202 .1869 .1017 - .0004 
- .  0032 .0246 .1930 .1014 

QC Pass QC Pass QC Pass NOCHECK 
. 0 2 0 0  , 2 0 0 0  .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
709408  
1 2 9 4 . 7 1 3  
.1825062  

710323 
708492 

QC Standard 

2 
Time 
- -  

1 0 0 0 0  
. o o o o o o o  
, 0 0 0 0 0 0 0  

1 0 0 0 0  
1 0 0 0 0  

4 

0 5 / 1 6 / 0 5  1 2  : 03 : 0 0  PM Page 3 

5 6 OlOQ65 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report QC Standard 05/16/05 12:07:50 PM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 05/16/05 12:03:12 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge - .  0012 513.6 .0081 
.0006 .6 ,0046 SDev 

%RSD 50.29 .1212 56.35 

Units ppm PPm PPm 

- .0016 514.0 .0049 
.0113 

#I 
#2 - .0008 513.2 

Errors NOCHECK QC Pass NOCHECK 
Value 500.0 
Range 20.00 

Elem Ca3179 Cd2265 Co2286 

Avge 463.2 - .  0014 .0003 

%RSD .3422 23.29 81.19 

Units ppm PPm PPm 

SDev 1.6 .0003 .0002 

462.1 - .  0012 .OOOl 
. 0 0 0 5  

#I 
#2 464.4 - .  0016 

Errors QC Pass NOCHECK NOCHECK 
Value 500.0 
Range 20.00 

La3988 Li6707 Mg2790 Elem 

Avge .0040 .0003 540.6 

%RSD 22.46 24.37 .0918 

Units ppm PPm PPm 

SDev ,0009 .OOOl .5 

.0034 .0002 540.3 
541.0 

#1 
#2 .0046 .0003 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P 1782 2203/1 
PPm 
.0423 

SDev .0016 .0081 .0015 
%RSD 91.01 41.68 3.633 

Units ppm PPm 
Avge .0017 - .  0195 

- .  0253 ,0412 
.0433 

.0006 #1 
#2 .0029 - .  0138 

Errors NOCHECK NOCHECK NOCHECK 
Value 
Range 

Elem Sc3613 1960/1 1960/2 

Operator: 

010066 
B 2496 Ba4934 Be3130 Bi2230 

.0092 
PPm 
.0023 - . o o o o  

.0009 . o o o o  . o o o o  .0023 
7.553 1.321 28.12 24.62 

PPm PPm P b  - .  0123 

- .0117 .0023 - . o o o o  .0109 
- .0130 .0023 - . o o o o  .0076 

NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 

- .  0197 PPm 
- ,0016 .0023 
.0006 . o o o o  .3 .0174 

39.99 1.528 .1627 88.59 

PPm P b  PPm 
191.5 

- .  0020 . 0023  191.3 - .  0320 
- .  0011 .0023 191.7 - .0073 

NOCHECK NOCHECK QC Pass NOCHECK 
200.0 
20.00 

Mn2576 Mo2020 Na3302 Na5889 

- .  0211 PPm - .  0031 
2.113 73.89 256.9 9.881 

PPm PPm 
- .0663 

PPm - .  0001 
.OOOl .OOOl .1704 .0021 

- .  0001 - .1868 - ,0225 - .0032 - .  0031 - .  0002 . 0 5 4 1  - .0196 

NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 
PPm 
.0121 PPm 

- .0324 .0099 
.0033 .0006 .0022 .0029 

10.18 6.352 5.249 23.66 

PPm PPm 
- .0423 

- .  0301 .0095 - .  0438 .0141 
- .  0348 .0104 - .  0407 .0101 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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010067 

Units 
Avge 
SDev 
%RSD 

%R 
91.61 

.51 
.5583 

PPm PPm PPm PPm 
- .  0081 - .0075 - .  0010 - .  0015 
.0044 .0017 .0009 .0007 

54.60 22.49 94.27 44.41 

PPm PPm 
. o o o o  - .  0015 
.0140 .0084 
1412000. 555.6 

- .  0099 .0044 
.0099 - .  0074 

- .0112 - .0063 - .  0003 - .  0010 
- .  0050 - .0087 - .  0017 - .0020 

#1 
#2 

91.97 
91.25 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors 
Value 
Range 

V 2924 W 2079 T11908 U 4090 
PPm PPm PPm PPm 
,0133 - .  0271 . 0 0 0 2  - .  0036 
.0016 .0210 .0011 .0032 
11.84 77.61 571.7 89.06 

Elem 
Units 
Avge 
SDev 
%RSD 

~h2a37 Ti3349 
PPm PPm 
.0151 - .  0011 
.0025 . O O O l  
16.66 12.89 

Sr4215 
PPm 
.0168 
. o o o o  
.1697 

.0144 - .0420 . O O l O  - .0013 

.0122 - .  0122 - .  0006 - .  0059 
.0169 - .  0010 
.0133 - .  0012 

.0168 

.0168 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors 
Value 
Range 

NOCHECK 

Zn2 0 62 Zr3496 
PPm PPm 
.0074 - .  0006 
. O O O l  .0003 
.6364 50.18 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm 
- ,0004 
. O O O l  

12.12 

#1 
#2 

.0074 - .0004 

.0074 - .  0009 
- .  0005 
- .  0004 

NOCHECK NOCHECK Errors 
Value 
Range 

NOCHECK 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 654550 
SDev 3656.449 
%RSD .5586199 

#1 
#2 

657136 
651965 

QC Standard 

2 3 
Time NOTUSED 

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

05/16/05 12:07:50 PM 

4 5 
NOTUSED NOTUSED 

6 
NOTUSED NOTUSED 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: icsab 
Run Time: 05/16/05 12:08:02 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge 1.094 516.4 1.046 
SDev .002 .4 .008 
%RSD .1569 .0834 .7228 

Units ppm PPm PPm 

#1 1.093 516.7 1.041 
#2 1.095 516.1 1.052 

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 467.3 .9880 ,4983 
SDev 1.1 .0018 .0019 
%RSD .2300 .1846 .3733 

#1 468.1 .9867 .4996 
#2 466.6 .9893 .4970 

Errors QC Pass QC Pass QC Pass 
Value 500.0 1.000 . s o 0 0  
Range 20.00 20.00 20.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge ,0043 1.297 545.5 
SDev .0006 .003 .1 
%RSD 15.02 .2236 .0109 

#I .0038 1.295 545.5 
#2  .0047 1.299 545.4 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P 1782 2203/1 

Avge .9435 1.054 1.024 
SDev .0004 .007 .001 
%RSD .0443 .6812 .0589 

Units ppm PPm PPm 

#1 .9432 1.059 1.024 
# 2  .9438 1.049 1.024 

Errors QC Pass NOCHECK NOCHECK 
Value 1 . 0 0 0  
Range 20.00 

Elem Sc3613 1960/1 1960/2 

05/16/05 12 : 12 :40 PM Page 1 

Operator: ~ 1 0 0 6 9  

B 2496 Ba4934 Be3130 Bi2230 

1.057 .5318 .4857 .OlOO 
.007 .OOOl . o o o o  .OOlO 
.6261 .0236 .0025 10.25 

PPm PPm PPm PPm 

1.052 .5319 .4857 .0093 
1.061 .5317 .4857 .0107 

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 
.4831 .5480 192.7 - .  0107 
.0006 .0008 .1 .0047 
.1257 .1415 .0343 43.36 

.4827 .5475 192.7 - .  0140 

.4835 .5486 192.8 - .  0074 
QC Pass QC Pass QC Pass NOCHECK 
. 5 0 0 0  . s o 0 0  200.0 
20.00 20.00 20.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.5091 1.052 .1521 - .  0229 

. o o o  .2873 . 0 0 6 0  .0003 
.0617 . 0 3 1 0  188.9 25.96 

- .0510 - .  0271 
.5094 1.052 .3552 - .  0187 
.5089 1.052 

QC Pass QC Pass NOCHECK NOCHECK 
.5000 1.000 
20.00 20.00 

2203/2 Pd3404 S 1820 Sb2068 

- .0467 1.065 .9543 .0119 
.0105 .0005 .0004 . o o o  
1.097 4.287 .7504 .0373 

PPm PPm PPm PPm 

.9617 .0115 - .  0470 1.065 
.0122 - .  0465 1.065 .9469 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

Si2881 Pb220 Se196 Sn1899 
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OlOG7$ PP 
PPm Units 

Avge 
SDev 
%RSD 

%R 
9 1 . 2 0  

. 8 7  
. 9 5 1 3  

PPm 
. 9 7 7 6  
. 0 0 6 8  
. 6 9 4 0  

PPm PPm 
1 . 0 3 7  1 . 0 2 8  

. 0 1 2  . 0 1 3  
1 .188  1 . 2 6 2  

PPm 
1 . 0 6 8  

. 0 0 7  
. 7 0 1 4  

1 . 0 3 1  1 . 0 1 8  
. 0 0 5  . 0 0 2  

. 4 4 0 4  . 1 8 4 0  

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

1 . 0 6 2  
1 . 0 7 3  

. 9 8 2 4  

. 9 7 2 8  
#1 
#2 

9 0 . 5 9  
9 1 . 8 2  

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

QC Pass QC Pass 
1.000 1 . 0 0 0  
2 0 . 0 0  2 0 . 0 0  

QC Pass 
1 . 0 0 0  
2 0 . 0 0  

QC Pass 
1 . 0 0 0  
2 0 . 0 0  

NOCHECK NOCHECK E r r o r s  
Value 
Range 

NOCHECK 

T11908  
PPm 
1 . 0 1 8  

. 0 0 7  
. 7 2 1 0  

U 4 0 9 0  

1 . 0 3 9  
. 0 1 8  

1 . 6 8 4  

PPm 
V 2924  W - 2 0 7 9  

.5133 - .  0 0 2 1  

. 0 0 0 2  , 0 0 1 3  

. 0 4 0 7  5 9 . 4 6  

PPm PPm 
Th2837  T i 3 3 4 9  
PPm PPm 
. 0 1 7 9  1 . 0 0 2  
, 0 0 4 6  . o o o  
2 5 . 4 6  , 0 4 5 0  

Elem 
Units 
Avge 
SDev 
%RSD 

S r 4 2 1 5  
PPm 
1 . 0 8 7  
.001 

. 0 8 9 4  

1 . 0 2 7  
1 . 0 5 2  

- .  0030  . 5 1 3 2  
, 5 1 3 4  - .  0012  

. 0 1 4 7  1 . 0 0 2  

. 0 2 1 2  1 . 0 0 2  
1 . 0 1 3  
1 . 0 2 3  

1 . 0 8 7  
1 . 0 8 8  

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

NOCHECK NOCHECK QC Pass 
1 . 0 0 0  
2 0 . 0 0  

QC Pass 
1 . 0 0 0  
2 0 . 0 0  

QC P a s s  
1 . 0 0 0  
2 0 . 0 0  

E r r o r s  
Value 
Range 

Zn2062 Z r 3 4 9 6  
PPm PPm 
1 . 0 0 7  . 9 2 1 7  
.001 . 0 0 1 7  

. 1 1 8 7  .1815 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
Pi% - .  0004 

. o o o o  
1 0 . 7 8  

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

- .  0004 
- . 0 0 0 4  

QC Pass QC Pass 
1.000 1 . 0 0 0  
2 0 . 0 0  2 0 . 0 0  

E r r o r s  
Value 
Range 

NOCHECK 



Analysis Report QC Standard 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  
Avge 6 5 1 7 1 1  10000 

- -  - -  
- -  
- -  

SDev 6 1 6 0 . 3 1 5  . O O O O O O O  - -  
%RSD . 9 4 5 2 5 2 5  . O O O O O O O  - -  

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

#I 
#2  6 5 6 0 6 7  1 0 0 0 0  

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

010071 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  
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Operator: GI0072 Method: DAILY2 Sample Name: icv/ccv 
Run Time: 05/16/05 12:16:33 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 

Avge .9828 9.818 5.089 4.909 
SDev .0028 .013 .012 .030 
%RSD .2872 .1290 .2404 .6190 

Units ppm PPm PPm P b  
Ba4934 
PPm 
10.07 

.03 
.2970 

Be3130 
PPm 
.9879 
.0008 
.0756 

Bi2230 
PPm 
5.069 
.004 
.0718 

10.05 
10.09 

.9884 

.9a74 
5.067 
5.072 

#1 .9808 9.809 5.080 4.888 
#2 .9848 9.827 5.098 4.931 

QC Pass 
10.00 
10.00 

QC Pass 
1.000 
10.00 

QC Pass 
5.000 
10.00 

E r r o r s  QC Pass QC Pass QC Pass QC Pass 
Value 1.000 10.00 5.000 5.000 
Range 10.00 10.00 10.00 10.00 

Fe2714 
PPm 
10.61 

.03 
.2400 

K 7664 

18.65 
.09 

.4963 

PPm 
Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge 20.01 1.034 5.177 1.978 
SDev .05 .001 .003 .004 
%RSD .2251 ,0516 .0514 .2054 

Units ppm PPm PPm PPm 
Cu3247 
PPm 
2.030 

. 0 0 6  
.3155 

#1 20.04 1.034 5.176 1.981 
#2 19.98 1.033 5.179 1.975 

2.026 
2.035 

10.63 
10.60 

18.58 
18.72 

QC Pass 
2.000 
10.00 

QC Pass 
10.00 
10.00 

QC Pass 
20.00 
10.00 

Errors QC Pass QC Pass QC Pass QC Pass 
Value 20.00 1.000 5.000 2.000 
Range 10.00 10.00 10.00 1 0 . 0 0  

Na3302 
PPm 
28.15 

.08 
.2780 

Na5889 
PPm 
Q41.53 

.15 
.3529 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge 4.925 5.210 20.05 1.045 
SDev .002 .014 .02 . 0 0 1  
%RSD .0493 .2666 .0748 .0901 

Mo2020 
PPm 
5.152 
.007 
.1339 

28.21 
28.10 

Q41.42 
441.63 

#1 4.923 5.201 20.06 1.044 
4.927 5.220 20.04 1.046 #2 

5.147 
5.157 

QC Pass 
30.00 
10.00 

QC Fail 
30.00 
10.00 

Errors QC Pass QC Pass QC Pass Qc Pass 
Value 5.000 5.000 20.00 1.000 
Range 10.00 10.00 10.00 1 0 . 0 0  

QC Pass 
5.000 
10.00 

Pd3404 
PPm 
.9919 
.0026 
.2659 

Sb2068 
PPm 
1.022 
.003 
.2742 

P 1782 2203/1 2203/2 Elem Ni2316 - 
Units ppm PPm PPm PPm 
Avge 4.981 5.140 4.931 4.953 
SDev .011 .006 ,020 ,010 
%RSD .2287 .1197 .4119 .2028 

S 1820 

.9399 

.0030 
,3169 

PPm 

.9900 

.9937 
.9378 
.9420 

1.024 
1.020 

#I 4.989 5.136 4.916 4.960 
#2 4.973 5.144 4.945 4.946 

QC Pass 
1.000 
10.00 

QC Pass 
1.000 
10.00 

QC Pass 
1.000 
10.00 

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

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010073 
PPm PPm 
5 . 2 1 3  4 . 9 2 7  

. 0 0 7  .001 
. 1 3 5 8  . 0 2 2 0  

PPm 
5 . 1 3 4  

PPm 
4 . 9 4 5  

. o o o  
. 0 0 1 5  

U n i t s  
Avge 
SDev 
%RSD 

%R 
9 9 . 3 0  

. 2 8  
. 2 8 6 9  

PPm 
5 . 1 9 1  

PPm 
5 . 2 2 4  

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

. 0 0 3  
. 0 5 1 5  

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

4 . 9 4 5  
4 . 9 4 5  

5 . 1 3 3  
5 . 1 3 6  

5 . 1 5 2  5 . 2 3 6  
5 . 2 3 0  5 . 2 1 2  

9 9 . 1 0  
9 9 . 5 1  

QC P a s s  QC P a s s  
5 . 0 0 0  5 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

NOCHECK NOCHECK QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

NOCHECK E r r o r s  
Value 
Range 

V 2924  W 2 0 7 9  

1 . 0 1 5  5 . 0 7 0  
. 0 0 5  . 0 0 8  

.1041 . 7 6 5 7  

PP" PP" 
T11908 
PPm 
5 . 1 8 6  

. 0 2 8  
. 5 4 4 6  

U 4 0 9 0  
PP" 

4 . 8 3 1 5  
. 0 1 3 7  
1 . 6 4 8  

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

E l e m  
Units 
Avge 
SDev 
%RSD 

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

. 0 0 8  
. 1 4 7 1  

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

5 . 1 6 6  
5 . 2 0 6  

Q .  8 4 1 2  
Q . 8 2 1 8  

. 9 8 3 9  4 . 9 7 2  

. 9 8 7 1  4 . 9 7 8  
5 . 1 8 5  
5 . 1 9 6  

QC F a i l  
1 . 0 0 0  
1 0 . 0 0  

QC P a s s  QC P a s s  
5 . 0 0 0  1 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  

QC P a s s  
1 . 0 0 0  
1 0 . 0 0  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

E r r o r s  
Value 
Range 

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

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

. 0 0 6  
. 1 2 4 8  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Y 3710 

4 . 9 9 6  
, 0 0 0  

. 0 0 2 0  

PPm 
Zn2062 
PPm 
1 . 0 4 5  
.001 

. 0 7 4 7  

1 . 0 4 5  4 . 8 5 6  
1 . 0 4 4  4 . 8 6 5  

4 . 9 9 6  
4 . 9 9 6  

QC P a s s  QC P a s s  
1 . 0 0 0  5 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

E r r o r s  
Value 
Range 



Analysis Report QC Standard 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  - -  
- -  
- -  Avge 709538 10000 

SDev 2047.074 . O O O O O O O  - -  
%RSD .2885082 . O O O O O O O  - -  

- -  708090 1 0 0 0 0  #1 
#2 710985 1 0 0 0 0  - -  

4 

0 5 / 1 6 / 0 5  12:21:08 PM page 3 

5 6 
010074 

7 
NOTUSED NOTUSED NOTUSED NOTUSED - -  - -  - -  - -  
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010075 Method: DAILY2 Sample Name: icb/ccb Operator: 
Run Time: 05/16/05 12:23:11 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .OOOl - .0011 .0049 .0064 . o o o o  - .  0000 .0021 
SDev .OOOl .0023 .0008 .0032 .OOOl . o o o o  . 0 0 3 3  
%RSD 90.37 207.0 15.81 50.68 213.4 .7854 160.4 

#1 . o o o o  - .  0027 .0043 .0087 .OOOl - . o o o o  - .0003 
#2 .0002 .0005 H. 0054 .0041 - .  0000 - .  0000 .0044 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 

Low - .  0050 - .  0500 - .  0050 - . 0 5 0 0  - .0050 - .  0050 - .OlOO 
High .0050 .0500 .0050 .0500 . 0 0 5 0  .0050 .OlOO 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge - .  0011 .0003 - .  0003 . o o o o  . O O O l  .0102 .0028 
SDev .0015 .0003 .0004 .0004 .0009 .0052 .0143 
%RSD 127.4 100.6 160.6 7978. 1208. 50.71 511.8 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0022 .OOOl - .  0006 - .0003  .0007 . 0065  - .0073 
#2 - .  0001 .0005 . o o o o  .0003 - . 0 0 0 6  .0138 .0129 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 . 0 0 5 0  .0050 .0050 .0250 . l o o 0  
Low - .  0500 - . 0 0 5 0  - .  0050 - .  0050 -.  0050 - .0250 - . l o o 0  

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0004 .OOOl - .0058 . o o o o  .0021 L- .3305 ,0081 
SDev .0011 . o o o o  .0040 .OOOl .0005 .0528 .0064 
%RSD 264.8 10.73 68.26 202.5 22.68 15.98 79.31 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0011 ,0001 - .  0086 ,0001 .0018 L- .3678 .0036 
# 2  . 0 0 0 3  .OOOl - .  0030 - .  0000 .0024 L- .2931 ,0126 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Low LC Pass 
High . 0 0 5 0  . 0 0 5 0  ,0500 . 0 0 5 0  ,0050 .0500 .0500 
Low - .  0050 - .  0050 - .0500 - .  0050 - .  0050 - ,0500 - .0500 

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

.0011 L- .0821 . 0027  

%RSD 220.5 11.88 14920. 832.8 560.4 5.275 72.50 

Units ppm PPm 
Avge .0004 .0064 - .  0001 - .  0002 
SDev ,0008 ,0008 .0076 . 0 0 1 7  .0064 ,0043 .0020 

- .0034 L- .0790 .0041 
#2 - .0002 .0059 .0053 - .  0014 H. 0057 L- .0852 . 0 0 1 3  
#I . 0 0 0 9  .0069 - .  0054 .OOlO 

LC Pass 

- .OlOO 

E r r o r s  LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Low 

- .  0050 - .  0100 Low - . 0 0 5 0  - .  0 1 0 0  
High .0050 .OlOO .0050 .OlOO .OlOO 

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



Analys is  Report Blank S a m p l e  05/16/05 12:27:49 PM Page 2 
U 0 0 7 6  

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

%R 
1 0 0 . 1  

.1 
.oa92 

P P m  P P m  
.0003 .0046 
.0018 .0012 
590.0 26.19 

P P m  
.0006 
.0011 
186.0 

P P m  - .  0 0 0 1  
.0014 

1090. 

P P m  
.0032 
.0014 
44.46 

P P m  - .  0012 
.0014 

119.0 

#1 
#2 

100.2 
100.1 

- .  0010 .0037 
,0016 .0054 

- .  0002 
.0014 

- .  0011 
.0009 

.0022 

.0042 
- .  0021 
- .  0002 

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
. O l O O  
- .  0100 

LC Pass 
.0030 
- .  0030 

LC Pass 
.0050 
- .  0050 

LC P a s s  
.0050 
- .0050 

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

Th2837 Ti3349 
P P m  P P m  
.0026 .0002 
.0039 . o o o o  
149.2 5.624 

TI1908 
P P m  
.0040 
.0022 
54.29 

U 4090 
P P m  
- .  0066 
.0361 

550.1 

V 2924 
P P m  - .  0 0 0 3  

. o o o o  
10.10 

W - 2079 
P P m  -.  0031 

. 0 0 0 5  
16.46 

S r 4 2 1 5  
P P m  
. o o o o  
. o o o o  
62.27 

#1 
#2 

.0055 

.0024 
- .  0321 
.0190 

- .  0003 
- .  0003 

- .  0027 
- .  0035 

. o o o o  

. o o o o  
.0053 .0002 
- .  0001 .0002 

LC Pass 
.O l O O  
- .  0100 

LC Pass 
. l o o 0  - .  1000 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

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

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

Zn2062 Zr3496 
P P m  P P m  - .  0001 . 0 0 0 5  
. O O O l  .0004 

71.13 80.47 

Y 3710 

. O O O l  

. o o o o  
53.41 

P P m  

- .  0001 .0009 
- .  0002 .0002 

. O O O l  

. o o o o  

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

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Report 

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

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

Blank Sample 0 5 / 1 6 / 0 5  1 2 : 2 7 : 4 9  PM 

2 
Time 
- -  
- -  
1 0 0 0 0  
. o o o o o o o  
, 0 0 0 0 0 0 0  

1 0 0 0 0  
1 0 0 0 0  

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  

- -  

page 3 

010077 
7 
NOTUSED 



Analysis Report 05/16/05 12 : 32 : 35 PM page 1 

Operator: 
010078 

Method: DAILY2 Sample Name: pbw-E04El pg60-184 
Run Time: 05/16/05 12:28:01 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge .0009 - .  0012 .0034 .0049 - .  0000 . O O O l  .0054 
SDev .0004 .0049 .0013 .0006 . o o o o  . o o o o  .0043 
%RSD 42.95 409.5 38.12 12.98 182.2 17.83 79.40 

Units ppm PPm PPm Pi% PPm PPm PPm 

#1 .0012 .0022 .0043 .0044 . o o o o  . o o o o  .0084 
#2 .0007 - .  0046 .0025 .0053 - . o o o o  . O O O l  .0024 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 

Low - .  0050 - .0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 
High . 0 0 5 0  .0500 .0050 .0500 .0050 .0050 ,0100 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge ,0041 . O O O l  - .  0001 - .0007 .0005 .0032 .0094 
SDev ,0003 .0006 .0004 . o o o o  .0003 .0076 .0005 
%RSD 7.930 508.1 543.1 1.553 56.05 239.4 5.597 

Units ppm PPm PPm PPm PPm PPm Pi% 

- .0007 . 0 0 0 3  - .  0022 .0091 
#2 .0039 - .0003 .0002 - .0007 .0008 .0085 .0098 
#1 .0043 . 0 0 0 5  - .  0003 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 

Low 
High . 0 5 0 0  ,0050 .0050 .0050 .0050 .0250 . l o o 0  

- .  0050 - .  0250 -.  1000 - .  0500 - .  0050 - .  0050 - .  0 0 5 0  

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0001 . O O O l  .0065 . O O O l  .0012 .0164 ,0344 
SDev .0006 . O O O l  .0033 . o o o o  .0008 .0130 . 0 0 0 6  
%RSD 775.7 48.99 50.08 46.79 67.96 79.23 1.891 

#I .0003 ,0001 ,0089 . O O O l  .0017 .0256 .0339 
#2 ,0348 - .  0005 . O O O l  .0042 . o o o o  .0006 .0072 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High . 0 0 5 0  .0050 . 0 5 0 0  .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 
Avge . o o o o  

PPm 
.0022 

PPm 
.0004 

PPm PPm PPm PPm 
- .0002 .0018 L-. 1007 .0092 

SDev . o o o o  .0063 . 0 0 0 4  .0029 .0022 .0062 ,0063 
%RSD 328.9 282.7 86.66 1288. 120.8 6.145 68.34 

#I - .  0000 - .0022 .0007 .0018 .0034 L-. 1051 H. 0136 
#2 . o o o o  .0067 .0002 - .0022 .0003 L-. 0963 .0047 

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

Low - .0050 - .  0100 
High .0050 . O l O O  ,0050 . O l O O  . O l O O  

- .  0050 - .  0100 - .  0 1 0 0  

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



A n a l y s i s  Report 0 5 / 1 6 / 0 5  1 2  : 32  : 3 5  PM Page 2 

U n i t s  
A v g e  
SDev 
%RSD 

%R 
1 0 6 . 2  

. 7  
. 6 2 1 6  

P P m  
- .  0 0 2 1  

. 0 0 4 9  
2 3 9 . 0  

P P m  
. 0 0 5 3  
. 0 0 0 3  
4 . 6 6 5  

P P m  
H .  1 4 7 2  

. 0 0 4 7  
3 . 1 7 1  

P P m  
. o o o o  
, 0 0 2 0  
1 2 7 4 0 .  

. 0 0 2 9  - .  0004 

. 0 0 1 8  .OOlO 
6 2 . 4 6  2 3 8 . 0  

1 0 5 . 8  
1 0 6 . 7  

- .  0 0 5 5  
. 0 0 1 4  

, 0 0 5 2  
. 0 0 5 5  

H .1439  
H .  1 5 0 5  

. 0 0 1 4  
- .  0014  

. 0 0 1 6  . 0 0 0 3  

. 0 0 4 2  -.  0 0 1 1  

LC High 
.OlOO 
- .OlOO 

E r r o r s  
High 
L o w  

NOCHECK NOCHECK NOCHECK L C  Pass 
. 0 0 3 0  
- .  0 0 3 0  

L C  Pass LC Pass 
. 0 0 5 0  . 0 0 5 0  
- .  0 0 5 0  - .  0 0 5 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Th2837  
P P m  
. 0 0 1 9  
. 0 0 3 2  
1 6 8 . 2  

T i 3 3 4 9  
P P m  
. 0 0 0 2  
. o o o o  
. 2 1 8 6  

T11908 
P P m  
. 0 0 1 2  
. 0 0 2 1  
1 8 1 . 2  

U 4 0 9 0  

. 0 2 5 9  

. 0 1 3 1  
5 0 . 5 5  

P P m  
U 2 9 2 4  W 2 0 7 9  
P P m  PP" - .  0003 - , 0 0 1 5  

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

S r 4 2 1 5  
P P m  
. o o o o  
. o o o o  
1 9 . 2 4  

#1 
#2 

, 0 0 0 2  
. 0 0 0 2  

. 0 0 2 6  
- .  0003  

.0351 

. 0 1 6 6  
- .  0 0 0 1  - .  0 0 0 5  
- .  0006  -.  0024 

. o o o o  

. o o o o  
. 0 0 4 1  
- .  0004  

LC Pass 
.O l O O  
- .OlOO 

L C  Pass 
. l o o 0  
- .  1000 

L C  Pass LC Pass 
. 0 0 5 0  
- .  0050 - .  0100 

. O l O O  
E r r o r s  
H i g h  
L o w  

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
.OlOO 
- .  0100 

L C  Pass 
. 0 0 5 0  
- .  0 0 5 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

Zn2062 
P P m  
.OOlO 
. o o o o  
3 . 0 0 4  

Z r 3 4 9 6  
P P m  
. 0 0 0 7  
.OOOl 
2 1 . 7 7  

Y 3710 

- .  0000  
. o o o o  

1 3 1 . 1  

P F m  

. 0 0 0 8  

. 0 0 0 6  
- . O O O l  
- .  0000 

.OOlO 

.OOlO 

E r r o r s  
High 
L o w  

LC Pass 
, 0 0 5 0  
- .  0050 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

L C  Pass 
. 0 0 5 0  
- .  0 0 5 0  



Analysis Report 0 5 / 1 6 / 0 5  1 2 : 3 2 : 3 5  PM Page 3 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  

- -  - -  - -  
- -  - -  
- -  - -  Avge 7 5 9 0 6 8  10000 

- -  SDev 4 7 4 6 . 8 0 8  . O O O O O O O  - -  
%RSD , 6 2 5 3 4 6 4  . O O O O O O O  - -  - -  

- -  - -  7 5 5 7 1 2  1 0 0 0 0  
7 6 2 4 2 5  1 0 0 0 0  - -  - -  

010080 
5 6 7 
NOTUSED NOTUSED NOTUSED 



Analysis  Report 0 5 / 1 6 / 0 5  1 2 : 3 7 : 2 1  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  I c sw-EO4El  
Run T ime :  0 5 / 1 6 / 0 5  1 2  : 3 2  : 4 7  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  A93280 A13082 As1890  B 2496  

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

U n i t s  ppm PPm PPm P b  

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

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

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

‘ i n i t s  ppm PPm PPm PPm 

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

E l e m  La3988 Li6707 Mg2790 Mn2576 
Units p p m  PPm PPm PPm 
Avge . 0 0 0 2  . 0 0 0 2  1 8 . 8 4  . 9 9 5 7  
SDev . 0 0 0 4  . o o o o  .01 . 0 0 0 3  
%RSD 2 3 6 . 7  9 . 7 8 3  . 0 7 2 2  . 0 3 1 2  

#I - .  0 0 0 1  , 0 0 0 2  1 8 . 8 3  . 9 9 5 4  
#2 . 0 0 0 5  . 0 0 0 2  1 8 . 8 5  . 9 9 5 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  
Units ppm PPm PPm PPm 
Avge , 9 5 0 2  , 0 0 1 9  . 9 5 1 9  . 9 4 9 9  
SDev . 0 0 1 3  . 0 0 7 6  . 0 0 2 8  . 0 0 4 6  
%RSD . 1 3 1 4  3 9 5 . 3  . 2 9 6 3  . 4 7 9 8  

#I .9511 - .  0034  . 9 5 3 9  . 9 5 3 1  
#2 . 9 4 9 3  . 0 0 7 2  . 9 4 9 9  . 9 4 6 7  

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

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

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 7  - .  0172  . O O O l  3 . 9 2 9  
SDev . o o o o  . 0 0 1 2  . O O O l  . 0 1 3  
%RSD . 5 9 1 0  7 . 0 3 8  1 0 3 . 9  . 3 3 9 9  

Operator: 
010084. 

Ba4934 Be3130  B i 2 2 3 0  
PPm PPm PPm 
3 . 8 6 6  . 0 9 5 7  , 0 0 0 7  

. o o o  . O O O l  . 0 0 4 1  
. 0 0 8 1  . 1 2 6 9  5 7 9 . 0  

3 . 8 6 6  . 0 9 5 8  - .  0022 
3 . 8 6 6  . 0 9 5 6  , 0 0 3 6  

Cu3247 F e 2 7 1 4  K 7664 

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

. O O O l  , 0 1 5  . 0 3  

. 0 2 0 4  . 7 1 9 6  . 1 6 1 6  

PPm PPm P h  

. 4 8 1 9  2 . 0 8 3  15 .57  

. 4 8 2 1  2 . 0 6 1  1 5 . 5 4  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
. 0 0 0 4  1 6 . 9 7  2 4 . 3 3  
. o o o o  . 2 3  . 0 3  
9 . 6 2 7  1 . 3 8 4  . 1 4 0 0  

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

. 0 0 0 4  1 6 . 8 1  2 4 . 3 0  

Pd3404 S 1 8 2 0  Sb2068  

. 0 0 3 7  - .  0910  . 9 9 0 7  

. 0 0 1 3  . 0 0 4 6  . 0 0 2 7  
3 5 . 3 2  5 . 0 7 3  . 2 7 4 0  

PPm PPm PPm 

. 0 0 2 7  - .  0942 , 9 8 8 8  

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

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
. 9 5 0 6  3 . 8 0 7  . O O O l  
. 0 0 4 0  . 0 0 7  . 0 0 2 0  
. 4 1 8 6  . 1 7 5 0  2 5 8 8 .  

. 9 5 3 4  3 . 8 0 3  - .  0 0 1 3  

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

U - 4 0 9 0  V 2924 W 2 0 7 9  
PPm PPm P b  
. 0 0 9 8  . 9 7 0 4  - .  0 0 2 9  
. o o o o  . 0 0 1 9  . 0 0 1 3  
. 2 5 0 0  . 1 9 7 3  4 5 . 4 0  

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



Analysis Report 05/16/05 12 : 37 : 21 PM 

010082 
Elem 
Units 
Avge 
SDev 
%RSD 

Y - 3710 
PPm - .  0002 

. o o o o  
15.57 

Zn2062 
PPm 
,9775 
.0003 
.0299 

Zr3496 
PPm 
.0005 
.OOOl 
13.42 

.0004 

.0005 
- .  0002 
- .  0003 

.9773 

.9777 

6 
NOTUSED 

7 
NOTUSED 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  

In tS td  
Mode 
E l e m  
Wavlen 
A vg e 
SDev 
%RSD 

2 
Time 

1 
*Counts 
sc 
361.384 
755408 

.0528873 
399.5153 

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

#I 
#2 

755691 
755126 

1 0 0 0 0  
1 0 0 0 0  



0 5 / 1 6 / 0 5  1 2  : 4 2  : 11 PM Page 1 Analys is  Report 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 3 8 0  
Run Time :  0 5 / 1 6 / 0 5  1 2 : 3 7 : 3 3  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

010083 Operator: 

B i 2 2 3 0  
PPm 
. 0 0 7 7  
. 0 0 2 6  
3 3 . 9 1  

E l e m  A93280 A13082 As1890  B 2496  
U n i t s  ppm PPm PPm PPm 
Avge . 0 0 0 5  ,1513 . 0 0 5 3  . 0 5 3 4  
SDev . 0 0 0 5  . 0 0 2 2  . 0 0 1 2  .0011 
%RSD 9 7 . 9 6  1 . 4 7 6  2 2 . 4 6  2 . 0 6 8  

Ba4934 
PPm 
. 0 3 8 8  
. 0 0 0 3  
, 6 4 5 1  

Be3130 
PPm 
. o o o o  
. o o o o  
15 .11  

#I . 0 0 0 9  . 1 5 2 9  . 0 0 4 4  . 0 5 4 2  
#2  , 0 0 0 2  . 1 4 9 7  . 0 0 6 1  . 0 5 2 6  

. 0 3 9 0  

. 0 3 8 6  
. o o o o  
. o o o o  

. 0 0 9 5  

. 0 0 5 8  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge 3 9 . 9 2  .OOOl - . 0 0 0 2  . 0 0 2 0  
SDev . o o  .OOOl . o o o o  . 0 0 0 2  
%RSD . 0 0 3 9  2 1 1 . 3  . 8 4 6 2  8 . 8 4 0  

Cu3247 
PPm 
. 0 0 5 7  
. 0 0 0 6  
9 . 6 4 7  

F e 2 7 1 4  
PPm 
. 2 5 9 8  
. 0 0 7 1  
2 . 7 2 1  

K 7664 

3 . 0 8 4  
. 0 1 5  

. 4 8 1 5  

PPm 

#1 3 9 . 9 2  - .  0 0 0 0  - .  0002  . 0 0 2 2  
#2 3 9 . 9 2  .OOOl - . 0 0 0 2  . 0 0 1 9  

. 0 0 6 1  

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

3 . 0 7 3  
3 . 0 9 4  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 
U n i t s  ppm PPm PPm PPm 
Avge .OOOl . 0 2 5 5  1 2 . 8 2  . 0 0 9 4  
SDev .OOOl .OOOl . o o  .OOOl 
%RSD 1 1 4 . 2  . 3 5 1 4  . 0 2 5 3  1 . 3 5 6  

Mo2 02 0 
PPm 
. 0 0 0 3  
. 0 0 0 9  
3 3 8 . 9  

Na3302 
PPm 
3 2 . 0 3  

. 0 7  
. 2 1 4 1  

Na5889 
PPm 
4 5 . 0 5  

. 0 2  
. 0 3 5 1  

3 1 . 9 8  
3 2 . 0 7  

4 5 . 0 4  
4 5 . 0 6  

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

.OOlO 
- .  0004 

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  

.OOOl Avge  - .  0002 . 4 9 1 1  , 0 0 8 1  
SDev . 0 0 0 2  . 0 1 9 2  . 0 0 4 0  . 0 0 2 6  
%RSD 7 8 . 9 9  3 . 9 0 0  5 0 . 0 7  1 8 8 5 .  

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

S 1 8 2 0  

6 . 1 7 3  
. 0 3 6  

. 5 8 4 0  

PP" 
Sb2068 
PPm 
. 0 0 5 8  
. 0 0 1 8  
3 1 . 6 4  

. 0 0 2 0  

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

. 0 0 7 1  

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

#2 - .  0003 . 5 0 4 6  . 0 1 0 9  - . 0 0 1 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  
U n i t s  %R PPm PPm PPm 
Avge 1 0 4 . 9  - .  0 0 3 5  . 0 0 3 2  1 7 . 5 7  
SDev .1 . 0 0 0 7  . 0 0 0 4  . o o  
%RSD . 0 6 4 1  1 8 . 9 8  1 1 . 7 3  . 0 0 7 2  

Pb220 
PPm 
. 0 0 2 8  
, 0 0 0 4  
1 3 . 7 8  

S e 1 9 6  
PPm 
.OOlO 
. o o o o  
2 . 7 2 9  

Sn1899 
PPm 
- . 0 0 2 5  

.0004  
1 7 . 6 7  

.OOlO 

. 0 0 0 9  
- . 0022  
- . 0028  

#1 1 0 5 . 0  - .  0040 . 0 0 3 5  1 7 . 5 7  
#2 1 0 4 . 9  - .  0 0 3 1  . 0 0 2 9  1 7 . 5 7  

. 0 0 3 1  

. 0 0 2 5  

V 2924  

, 0 0 5 8  
. 0 0 1 2  
2 0 . 8 7  

PP" 
W 2079 
PFm - .  0035 
.OOOl 

2 . 4 6 5  

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

Avge  . 1 5 4 3  - .  0092 . 0 0 5 8  . 0 0 0 5  
SDev .OOOl . 0 0 1 5  . 0 0 0 4  . 0 0 5 0  
%RSD , 0 6 9 7  1 5 . 9 8  7 . 2 2 6  9 8 5 . 9  

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

. 0 1 2 2  

. 0 0 1 4  
1 1 . 4 7  

P b  

- .  0036 
- .  0035 

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

. 0 1 1 2  

. 0 1 3 2  
. 0 0 6 6  
. 0 0 4 9  
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010084 
Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .0002 
.OOOl 

53.57 

PPm 
Zn2062 
PPm 
.0224 
.OOOl 
.2706 

Zr3496 
PPm 
.0002 
. 0 0 0 5  
305.3 

.0005 
- .  0002 #1 

#2 
- . 0 0 0 2  
- .  0003 

.0224 

.0223 

7 
NOTUSED 
- -  

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
749610 
505.5814 
.0674459 

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  

#I 
#2 

749968 
749253 



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

Method: DAILY2 S a m p l e  N a m e :  2 6 2 3 8 0 d  
Run Time:  05/16/05 1 2 : 4 2 : 2 2  
Comment : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator 
610085 

E l e m  Ag3280 A13082 As1890  B 2496  Ba4934 Be3130 B i 2 2 3 0  

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

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0003  . 1 3 6 8  . 0 0 4 3  . 0 5 2 8  . 0 3 8 5  . o o o o  . 0 0 5 1  
#2 . 0 0 0 8  . 1 3 5 4  . 0 0 7 0  . 0 5 3 5  . 0 3 8 5  . o o o o  . 0 0 5 9  

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

Avge  4 0 . 0 4  . 0 0 0 2  - . 0 0 0 5  . 0 0 1 4  . 0 0 6 6  . 2 6 5 2  3 . 0 7 7  
SDev . 0 8  . o o o o  . 0 0 0 2  . 0 0 0 4  . 0 0 0 5  . 0 1 9 9  . 0 0 2  
%RSD .1904  1 1 . 3 0  3 9 . 7 9  2 7 . 7 6  7 . 0 8 0  7 . 5 0 4  . 0 5 1 8  

Un i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 3 9 . 9 8  . 0 0 0 2  - . 0 0 0 7  .0011 . 0 0 6 9  . 2 5 1 2  3 . 0 7 6  
#2 4 0 . 0 9  . 0 0 0 2  - . 0 0 0 4  . 0 0 1 7  . 0 0 6 2  . 2 7 9 3  3 . 0 7 9  

Na3302 Na5889 E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 

Avge  - .  0005  . 0 2 5 4  1 2 . 8 4  . 0 0 9 4  . 0008  3 1 . 8 3  4 4 . 8 4  
SDev . o o o o  . o o o o  .01 .OOOl . 0 0 0 8  . 1 6  . 0 6  
%RSD 6 . 9 1 0  . 0 6 1 0  . 0 8 3 2  . 5 4 5 4  1 0 0 . 2  . 4 9 4 7  . 1 3 6 0  

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

#I - .  0005  . 0 2 5 3  1 2 . 8 3  . 0 0 9 4  . 0 0 0 2  3 1 . 9 5  4 4 . 8 8  
#2 - . 0 0 0 5  . 0 2 5 4  1 2 . 8 4  . 0 0 9 4  .0013 3 1 . 7 2  4 4 . 8 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  

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

PPm PPm PPm P b  PPm Units ppm PPm 

#1 . 0 0 0 6  . 4 8 9 2  . 0 0 5 4  .OOlO . 0 0 0 8  6 . 1 4 1  .0111 
#2 . 0 0 0 9  . 5 0 9 1  . 0 0 1 5  . 0 0 0 2  . 0 0 4 3  6 . 1 3 7  . 0 0 3 1  

Elem 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 3 . 5  . 0 0 1 3  . 0 0 3 3  1 7 . 4 8  . 0 0 1 6  . 0 0 2 7  - .  0020  
SDev . 6  . 0 0 8 0  . 0 0 0 9  . o o  . 0 0 1 3  . 0 0 3 3  . 0 0 1 6  
%RSD , 5 3 4 8  6 1 3 . 1  2 6 . 6 2  . 0 2 4 2  8 3 . 8 4  1 2 1 . 6  8 1 . 8 0  

#I 1 0 3 . 9  . 0 0 7 0  . 0 0 4 0  1 7 . 4 8  . 0 0 2 5  . 0 0 5 0  - .  0 0 3 1  
#2 1 0 3 . 1  - .  0 0 4 3  . 0 0 2 7  1 7 . 4 8  , 0 0 0 6  . 0 0 0 4  - .0008  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4090  V 2924 W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 1 5 3 9  - .  0104  . 0 0 4 9  - .  0 0 1 1  . 0 1 4 0  . 0 0 5 9  - .  0 0 1 2  
SDev . 0 0 0 2  . 0 0 5 0  . 0 0 0 2  . 0 0 1 6  . 0 2 1 2  .OOOl . 0 0 1 5  
%RSD . 1 5 2 2  4 7 . 6 7  4 . 9 5 5  1 3 7 . 3  1 5 1 . 6  1 . 7 3 1  1 3 0 . 7  

#1 . 1 5 4 1  - . 0 0 6 9  . 0 0 5 1  - . 0 0 2 2  - .  0010  . 0 0 5 8  - .  0023  
#2 . 1 5 3 8  - . 0 1 3 9  . 0 0 4 7  - . o o o o  , 0 2 8 9  . 0 0 6 0  - .  0 0 0 1  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge - .0002 .0230 .0006 

%RSD .3438 1.205 23.80 

Units pFm PPm PPm 

SDev . o o o o  . 0 0 0 3  .OOOl 

#I - .  0002 .0228 .0007 
#2 - .  0002 .0232 .0005 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  - -  
- -  
- -  Avge 739628 10000 

SDev 3944.949 . o o o o o o o  - -  
%RSD .5333689 . O O O O O O O  - -  

- -  742418 10000 #I 
#2 736839 10000 - -  
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010086 

4 5 
NOTUSED NOTUSED 

- -  - -  

6 7 
NOTUSED NOTUSED 

- -  - -  



Analysis Report 05/16/05 12 : 51 :43 PM Page 1 

Method: DAILY2 Sample Name: 262380L df5 Operator: 
Run Time: 05/16/05 12 :47: 09 
Comment : 010087 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge . 0 0 0 3  .0332 .0044 .0114 .0082 - .  0000 .0092 
SDev . 0 0 0 3  .0032 .0006 .0011 . o o o o  . o o o o  .0023 
%RSD 91.50 9.555 12.95 9.730 .0488 245.1 25.15 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 ,0001 .0354 .0048 .0106 ,0082 - .  0000 .0108 
.0076 #2 . 0 0 0 5  .0309 .0040 .0121 .0082 . o o o o  

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 8.445 .0003 - .0005 . 0 0 0 5  .0018 .0741 ,5111 
SDev ,017 ,0002 .0002 . o o o o  .0002 
%RSD .1968 95.08 31.61 6.774 8.950 5.913 .7901 

.0044 .0040 

#1 8.433 .OOOl - .0004 .0005 .0017 .0772 .5139 
#2 8.457 .0004 - .  0006 ,0005 .0019 .0710 .5082 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

8.076 Avge - .  0004 .0047 2.672 .0020 - .  0003 5.722 

%RSD 108.8 .5195 .1230 .9481 191.8 1.617 .2714 

Units ppm PPm PPm PPm PPm PPm PPm 

SDev .0004 . o o o o  .003 . o o o o  .0006 .092 .022 

- .  0007 .0047 2.675 .0020 - .  0007 5.787 8.061 
8.092 

#1 
#2 - ,0001 ,0046 2.670 .0019 .OOOl 5.657 

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

.0020 1.226 .0062 
SDev .OOOl .0027 .0009 .0024 .0031 .008 .0032 
%RSD 14.00 2.502 45.66 2306. 150.3 .6495 51.34 

.OOOl 
Units ppm PP" 
Avge ,0010 .lo72 .0019 

.0009 .lo91 .0025 - .  0016 .0042 1.231 . 0085  
- .  0001 1.220 . 0040  ,0011 .lo53 .0013 .0018 

#I 
#2 

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

- .  0011 Avge 101.4 - .  0006 . 0 0 0 7  3.709 .0007 . 0 0 0 3  

%RSD .2500 545.3 44.59 .2611 178.1 328.3 89.94 

Units %R PPm PPm PPm PPm PPm PPm 

SDev .3 .0032 .0003 .010 .0013 .0009 .OOlO 

- .  0002 .0009 - .  0018 
101.2 - .  0028 ,0009 3.716 ,0016 - .  0003 - .  0004 
101.6 .0017 . 0 0 0 5  3.703 #I 

#2 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PP" PPm 
Avge .0324 - .0032 .0022 .0022 .0050 .0012 - .0032 
SDev .OOOl .0004 .0013 .0002 .0060 . o o o o  .0003 
%RSD .3356 12.41 59.84 11.29 119.4 .2919 9.660 

.0323 - .  0035 .0031 .0023 .0093 .0012 - .  0029 

.0324 - .  0029 .0013 .0020 .0008 .0012 - .0034 
#1 
#2 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .OOOl 
.OOOl 

1 0 0 . 2  

PPm 

- .  0002 
- . o o o o  

1 
*Counts 
sc 
361.384 
724635 
1854.034 
.2558576 

725946 
723324 

Zn2062 
PPm 
.0049 
. O O O l  
1.855 

.0049 

.0050 

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 
,0004 
. 0 0 0 3  
78.53 

. 0 0 0 7  

. 0 0 0 2  

3 
NOTUSED 

05/16/05 12 : 51 :43 PM Page 2 

Of0088 

4 5 
NOTUSED NOTUSED 



Analysis Report 05/16/05 12 : 56 : 29 PM Page 1 

Method: DAILY2 Sample Name: 262380s 
Run Time: 05/16/05 12:51:55 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 

Avge .0485 2.063 1.954 .0515 
SDev .0005 .001 .001 .0004 
%RSD 1.058 .0406 .0573 .7097 

Units ppm PPm PPm Pi% 

#1 .0481 2.063 1.953 .0517 
#2 .0488 2.062 1.955 .0512 

Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge 58.20 .0489 .4878 .1937 
SDev .03 . o o o o  .0003 .0014 
%RSD .0468 .0757 .0506 .7045 

#1 58.21 .0488 .4880 .1946 
#2 58.18 .0489 .4876 .1927 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge - .0005 .0269 31.79 .5079 
SDev .0002 .OOOl .01 .OOOl 
%RSD 40.53 .3135 .0159 .0187 

#1 - .0007 .0269 31.79 .5080 
#2 - ,0004 .0270 31.79 .5079 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .4719 .5083 .4796 .4753 
SDev . 0 0 0 5  .0105 .0008 .0011 
%RSD .1123 2.059 .1718 .2241 

#I .4715 .5157 .4790 .4745 
#2 .4722 .5009 .4802 .4760 

Elem Sc3613 1960/1 1960/2 Si2881 

Avge 104.6 1.927 1.926 17.52 
SDev .7 .014 .001 .01 
%RSD .6787 ,7203 .0747 .0622 

Units %R PPm PPm PPm 

#1 104.1 1.936 1.925 17.52 
#2 105.1 1.917 1.927 17.53 

Elem Sr4215 Th2837 Ti3349 T11908 

Avge .1531 - .0283 .0060 1.986 
SDev .OOOl .0016 .OOOl .009 
%RSD .lo07 5.747 2.094 .4630 

Units ppm PPm PPm PPm 

Operator: 

010089 
Ba4934 Be3130 Bi2230 
PPm PPm PPm 
1.989 .0482 .0016 
.002 .OOOl .0060 
.0885 .1174 377.1 

1.988 .om2 .0058 
1.990 .0481 - .  0026 
Cu3247 Fe2714 K 7664 

.2508 1.299 21.28 

.0004 .012 .oo 

.1547 .9573 .0224 

PPm PPm PPm 

.2511 1.308 21.28 

.2505 1.290 21.29 

M o 2  02 0 Na3302 Na5889 
PPm PPm PPm 
.0005 51.84 73.48 
.OOlO .07 .10 
213.2 .1441 .1398 

- .0002 51.89 73.56 
.0011 51.79 73.41 

Pd3404 S 1820 Sb2068 

.0005 6.211 .5000 

. 0 0 0 2  .027 .0009 
39.85 .4309 .1736 

PPm Pi% PPm 

.0007 6.230 ,5006 

.0004 6.193 .4994 

Pb220 Se196 Sn1899 
PPm PPm PPm 
.4767 1.926 - .  0014 
,0010 .004 . O O O l  
.2053 .1904 5.072 

.4761 1.929 - .0013 
,4774 1.924 - .  0014 

W 2079 V 2924 - U 4090 
P b  PPm PPm 
.0099 .4942 - .0033 
.0044 .0022 .0021 
45.11 .4495 64.21 

#I .1530 - .  0295 .0059 1.979 .0067 ,4927 - .  0048 
#2 .1532 - .0272 .0061 1.992 .0130 .4958 - .  0018 



0 5 / 1 6 / 0 5  1 2 : 5 6 : 2 9  PM Analysis Report 

Elem 
U n i t s  
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 
PPm 
- .  0003 

.0002  
6 5 . 5 0  

Zn2062 
PPm 
. 5 0 9 3  
. 0 0 0 6  
.1105 

Z r 3 4 9 6  
PPm 
. 0 0 0 5  
.OOOl 
2 9 . 2 8  

010090 

. 5 0 9 7  

. 5 0 8 9  
. 0 0 0 6  
. 0 0 0 4  

- .  0004 
- .OOOl 

6 
NOTUSED 

7 
NOTUSED 
- -  

5 
NOTUSED 

3 
NOTUSED 
- -  

4 
NOTUSED 

2 
Time 
- -  

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

1 
*Counts 
sc 
3 6 1 . 3 8 4  

5 1 2 2 . 2 8 2  
.6851817  

747580  
- -  
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  

- -  
#I 
#2 

743958 
751202 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 1 : 0 1 : 1 5  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 3 8 0 s d  Operator: ' 

Run Time :  0 5 / 1 6 / 0 5  1 2 : 5 6 : 4 1  
Comment  : 
Mode: CONC Corr. F a c t o r :  1 

0 1 0 0 9 ~  

E l e m  A93280 A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  . 0 4 8 8  2 . 0 6 1  1 . 9 5 8  . 0 5 1 6  1 . 9 8 9  . 0 4 8 2  . 0 0 3 4  
SDev . 0 0 0 7  . o o o  .001 .OOOl .001 . o o o o  . 0 0 2 9  
%RSD 1 . 4 6 8  , 0 0 3 5  . 0 5 3 6  . 1 9 5 2  . 0 3 0 2  . 0 2 6 1  8 6 . 0 0  

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

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

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7 6 6 4  

Avge  5 8 . 2 2  . 0 4 9 5  . 4 8 9 0  . 1 9 2 8  . 2 5 0 4  1 . 3 2 8  2 1 . 3 2  
SDev . 1 4  . 0 0 0 8  .0011 . 0 0 0 2  . 0 0 1 9  . 0 0 4  . 0 4  
%RSD . 2 4 6 1  1 . 5 5 2  . 2 1 6 7  . 0 9 2 6  . 7 4 8 6  , 3 0 7 0  . 1 7 6 0  

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

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

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 5  . 0 2 7 0  3 1 . 8 1  . 5 0 8 1  - .  0 0 0 7  5 1 . 9 7  7 3 . 2 9  
SDev , 0 0 1 2  .OOOl . 0 5  . 0 0 0 5  . 0 0 0 8  .10 .01 
%RSD 2 4 4 . 8  . 3 2 8 5  . 1 5 3 9  . 0 9 0 5  1 1 0 . 8  . 1 8 4 9  . 0 1 5 8  

Units  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0004 , 0 2 6 9  3 1 . 7 8  . 5 0 7 8  - .  0 0 0 2  5 1 . 9 0  7 3 . 2 9  
#2 .0014  . 0 2 7 1  3 1 . 8 4  . 5 0 8 4  - .  0 0 1 3  5 2 . 0 3  7 3 . 2 8  

E l e m  Ni2316  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

Avge  . 4 7 1 1  . 5 1 8 2  . 4 8 3 8  . 4 8 1 0  . 0 0 1 8  6 . 2 1 2  . 5 0 2 8  
SDev .0002  . 0 0 9 3  . 0 0 3 5  . 0 0 2 1  . 0 0 2 5  . 0 2 5  . 0 0 3 9  
%RSD . 0 3 6 9  1 . 7 9 9  . 7 1 5 2  . 4 2 7 2  1 4 0 . 6  . 4 0 7 5  . 7 7 4 1  

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

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

E l e m  Sc3613  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 5 . 7  1 . 9 4 6  1 . 9 5 0  1 7 . 5 0  . 4 8 1 9  1 . 9 4 9  . 0 0 1 8  
SDev . 5  . o o o  . 0 0 4  . 0 3  . 0 0 0 2  . 0 0 3  .0011 
%RSD .4822  . 0 2 2 8  . 2 1 6 3  . 1 7 8 8  . 0 4 4 8  . 1 3 6 7  6 5 . 8 9  

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U-4090 V 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PFm 
Avge . 1 5 3 3  - .  0240  . 0 0 5 8  1 . 9 7 4  . 0 1 3 4  . 4 9 5 2  - .  0008  
SDev .OOOl . 0 0 0 7  . 0 0 0 4  . 0 1 4  . 0 0 9 0  .0011 , 0 0 3 8  
%RSD . 0 8 6 8  2 . 9 5 6  6 . 3 6 4  . 6 8 4 7  6 7 . 2 9  . 2 2 5 1  5 0 6 . 2  

#1 . 1 5 3 4  - . 0 2 4 5  . 0 0 6 1  1 . 9 6 5  . 0 0 7 0  . 4 9 6 0  - .  0 0 3 5  
#2  .1532  - .  0 2 3 5  . 0 0 5 6  1 . 9 8 4  . 0 1 9 7  . 4 9 4 4  . 0 0 2 0  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge - .0003 .5099 .0004 
SDev 
%RSD 3.846 .0549 4.476 

Units pPm PPm PPm 

. o o o o  . 0 0 0 3  . o o o o  

05/16/05 01:01:15 PM Page 2 

010092 

- .0003 .5101 .0004 
.0004 

#I 
#2 - .0003 .5097 

IntStd 1 2 
Mode *Counts Time 

4 5 6 7 3 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

757734 10000 
752639 10000 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 1 : 0 6 : 0 1  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 3 8 0 a s p k  Operator:  ('j@093 
Run T i m e :  0 5 / 1 6 / 0 5  1 3 : 0 1 : 2 7  *-cv\l/ j r % L - g j . \ i  ';(\%& A;-&+ 573&- 5!f\y&4 d3 
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 - 2 4 9 6  Ba4934  Be3130 B i 2 2 3 0  

Avge . 0 4 7 7  1 . 9 9 8  1 . 8 9 6  . 0 5 0 9  1 . 9 3 9  . 0 4 7 0  . 0 0 8 4  
SDev . 0 0 0 8  . 0 0 2  .001 .0011 . 0 0 3  .OOOl . 0 0 9 7  
%RSD 1 . 7 6 9  . 1 1 6 7  . 0 4 6 1  2 . 0 9 8  . 1 3 3 1  . 1 5 0 2  1 1 6 . 5  

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

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

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  K 7664  

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

U n i t s  ppm PPm PPm PPm PPm PPm P b  

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

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

#1 - .  0004 . 0 2 7 2  3 1 . 6 3  . 4 9 3 8  . 0 0 0 8  5 1 . 8 7  7 3 . 5 7  
#2 - .OOOl . 0 2 7 2  3 1 . 7 4  . 4 9 5 3  . 0 0 0 8  5 2 . 1 0  7 3 . 4 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  

- . 0 0 0 7  6 . 2 5 5  . 4 6 6 7  Avge  . 4 5 6 8  .5115 . 4 6 6 6  . 4 6 0 6  
SDev . 0 0 2 2  . 0 0 0 8  . 0 0 7 2  . 0 0 1 2  . 0 0 3 4  . 0 2 9  . 0 0 2 0  
%RSD . 4 8 3 4  . 1 5 3 7  1 . 5 4 0  . 2 6 0 0  5 0 5 . 2  , 4 6 9 5  . 4 3 4 4  

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

#1 . 4 5 8 4  . 5 1 2 0  . 4 7 1 7  . 4 6 1 5  - .  0030  6 . 2 3 4  , 4 6 8 1  
#2 . 4 5 5 2  , 5 1 0 9  . 4 6 1 6  . 4 5 9 8  . 0 0 1 7  6 . 2 7 5  . 4 6 5 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  

1 . 8 8 4  1 7 . 6 6  . 4 6 2 7  1 . 8 8 2  - .OOlO Avge 1 0 3 . 2  1 . 8 7 7  
SDev 1.1 .011 . 0 0 2  . o o  . 0 0 3 2  . 0 0 2  . 0 0 2 7  
%RSD 1 . 0 5 4  . 5 8 5 0  . 0 9 4 7  .OlOO . 6 9 0 5  . 1 3 1 2  2 6 4 . 0  

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

#1 1 0 3 . 9  1 . 8 6 9  1 . 8 8 6  1 7 . 6 6  . 4 6 4 9  1 . 8 8 0  - .  0029  
#2 1 0 2 . 4  1 . 8 8 5  1 . 8 8 3  1 7 . 6 6  . 4 6 0 4  1 . 8 8 4  . 0 0 0 9  

E l e m  S r 4 2 1 5  7 3 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  
Un i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge , 1 5 4 4  - .  0283  . 0 0 5 5  1 . 9 3 9  - .  0 0 2 5  . 4 8 2 1  - .OOlO 
SDev .OOOl .OOlO . o o o o  . 0 0 3  . 0 2 3 8  . 0 0 0 6  . 0 0 0 7  
%RSD . 0 3 9 0  3 . 4 1 4  . 1 7 5 2  . 1 3 6 9  9 5 3 . 2  . 1 3 2 5  6 3 . 5 8  

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



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 
PPm 
- . 0 0 0 3  
. O O O l  

29.28 

- .0004 
- .  0003 

1 
*Counts 
sc 
361.384 
737119 
7706.050 
1.045428 

Zn2062 
PPm 
.4965 
.0027 
.5407 

.4946 

.4984 

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

1 0 0 0 0  
1 0 0 0 0  

05/16/05 01:06:01 PM 

Zr3496 
PPm - .  0002 

. 0 0 0 7  
358.0 

- .  0006 
.0003 

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



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

010095 Operator: Method: DAILY2 S a m p l e  N a m e :  2 6 2 3 8 1  
Run Time :  0 5 / 1 6 / 0 5  13  : 06  : 1 3  
C o m m e n t :  
Mode: CONC Corr .  F a c t o r :  1 

B 2496  

. 0 4 8 2  

. 0 0 0 6  
1 . 1 4 6  

PP" 
Ba4934 
PPm 
. 0 5 1 8  
.OOOl 
. 1 7 0 0  

Be3130  
PPm 
.OOOl 
. o o o o  
7 . 7 8 8  

B i 2 2 3 0  
PPm 
. 0 0 7 6  
. 0 0 9 5  
1 2 5 . 2  

As1890  
PPm 
, 0 1 0 8  
.OOlO 
9 . 2 2 9  

A13082 
PPm 
. 7 7 0 3  
. 0 2 6 1  
3 . 3 9 4  

A93280 
PPm 
- .OOOl 

. 0002  
2 9 3 . 3  

E l e m  
Uni t s  
Avge  
SDev 
%RSD 

. 0 0 0 9  

. 0 1 4 3  
.OOOl 
.OOOl 

. 0 5 1 8  

. 0 5 1 7  
. 0 4 8 6  
. 0 4 7 8  

. 0 1 1 5  

.0101 
. 7 8 8 8  
. 7 5 1 9  

- . 0002  
.OOOl 

#1 
#2 

K-7664 
PPm 
7 . 2 3 2  

, 0 3 1  
. 4 3 1 6  

F e 2 7 1 4  
PPm 
. 7 3 1 6  
. 0 0 0 7  
. 0 9 7 8  

Cu3247 
PPm 
. 0 1 1 3  
.OOOl 
1 . 0 1 6  

C r 2 6 7 7  
PPm 
. 0 1 5 8  
. 0 0 0 8  
4 . 9 9 9  

Co2286 
PPm 
.OOOl 
. 0 0 0 3  
4 3 9 . 4  

Cd2265 
PPm 
. o o o o  
. 0 0 0 2  
5 3 6 . 2  

Ca3179 
PPm 
4 8 . 3 6  

. 0 5  
. l o 4 2  

E l e m  
Un i t s  
Avge  
SDev 
%RSD 

7 . 2 1 0  
7 . 2 5 4  

. 7 3 2 1  

.7311 
. 0 1 1 4  
.0n2 

. 0 1 6 3  

. 0 1 5 2  
- .  0002  
. 0 0 0 3  

- .  0 0 0 1  
. 0 0 0 2  

4 8 . 3 9  
4 8 . 3 2  

Na5889 
PPm 
2 2 . 6 6  

. 0 7  
. 3 2 9 7  

Na3302 
PPm 
1 5 . 8 0  

. 1 2  
. 7 4 6 8  

Mo2020 
PPm 
. 0 2 4 5  
. 0 0 0 3  
1 . 1 7 9  

Mn2576 
PPm 
. 0 2 0 2  
. o o o o  
. 1 2 6 7  

Mg2790 
PPm 
1 1 . 7 4  

. 0 2  
. 2 0 1 6  

L i 6 7 0 7  
PPm 
. 0 1 9 2  
. o o o o  
. 1 4 4 3  

La3988 
PPm 
, 0 0 0 2  
. 0 0 0 2  
9 3 . 5 7  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

2 2 . 6 1  
2 2 . 7 1  

1 5 . 7 2  
1 5 . 8 9  

. 0 2 4 3  

. 0 2 4 7  
. 0 2 0 3  
. 0 2 0 2  

1 1 . 7 6  
1 1 . 7 2  

. 0 1 9 2  

. 0 1 9 2  
.OOOl 
. 0 0 0 4  

Sb2068  Pd3404 
PPm 
. 0 0 2 4  
. o o o o  
. 3 0 0 2  

S 1 8 2 0  220312  
PPm - .  0006  

. 0 0 3 0  
5 3 6 . 1  

2 2 0 3 / 1  
PPm 
. 0 0 5 0  
. 0 0 0 4  
8 . 7 2 0  

P-1782 
PPm 
. 1 1 0 8  
. 0 0 7 6  
6 . 9 1 0  

N i 2 3 1 6  
PPm 
. 0 0 2 2  
. 0 0 0 3  
1 5 . 0 0  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

PPm 
. 0 1 1 9  

PPm 
4 2 . 9 0  

. 0 8  
. 1 9 7 5  

.OOOl 
1 . 1 0 7  

. 0 1 1 8  

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

. 0 0 2 4  

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

. 0 0 5 3  

. 0 0 4 7  
. l o 5 4  . 0 0 2 4  

. 0 0 1 9  . 1 1 6 2  

S n 1 8 9 9  5e196 
PPm 
. 0 0 2 9  
. 0 0 0 3  
1 0 . 1 5  

Pb220 
PPm 
. 0 0 1 3  
. 0 0 2 1  
1 6 1 . 6  

1 9 6 0 / 2  
PPm 
. 0 0 5 3  
. 0 0 1 2  
2 3 . 0 6  

S i 2 8 8 1  
PPm 
5 . 4 2 0  

. 0 7 6  
1 . 4 0 9  

1 9 6 0 / 1  
PPm 
- . 0 0 1 9  

. 0 0 1 5  
8 1 . 8 0  

S c 3 6 1 3  
%R 
1 0 5 . 0  

. 3  
. 2 4 6 0  

E l e m  
Un i t s  
Avge  
SDev 
%RSD 

PPm - .  0026  
. 0 0 0 3  

1 1 . 4 6  

- .  0028  
- . 0 0 2 4  

. 0 0 3 1  

. 0 0 2 7  
. 0 0 2 8  
- . 0 0 0 2  

5 . 4 7 4  
5 . 3 6 6  

. 0 0 6 1  

. 0 0 4 4  
- . 0 0 3 0  
- . 0 0 0 8  

1 0 4 . 8  
1 0 5 . 2  

W 2 0 7 9  
PP" - .  0 0 0 5  

. 0 0 2 1  
4 1 2 . 4  

V 2924  

. 0 1 8 1  

. 0 0 0 2  
1 . 0 7 0  

PP" 
U 4 0 9 0  

. 0 0 5 5  

. 0 0 3 5  
6 3 . 2 8  

Pp" 
T11908 
PPm 
, 0 0 1 3  
. 0 0 6 3  
4 7 5 . 6  

T i 3 3 4 9  
PPm 
. 0 3 2 6  
. 0 0 1 4  
4 . 4 4 5  

Th2837 
PPm 
- . 0 0 9 8  

. 0 0 0 9  
9 . 1 5 9  

S r 4 2 1 5  
PPm 
. 1 5 8 1  
.OOOl 
. 0 4 6 5  

E l e m  
U n i t s  
Avge  
SDev 
%RSD 

- .  0020  
.OOlO 

. 0 1 8 2  

. 0 1 7 9  
. 0 0 7 9  
. 0 0 3 0  

- .  0 0 3 1  
. 0 0 5 8  

. 0 3 3 7  

. 0 3 1 6  
- . 0 0 9 1  
- . 0 1 0 4  

. 1 5 8 0  

. 1 5 8 1  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. 0 0 0 2  

.OOOl 
50.67 

PPm 

.OOOl 

. 0 0 0 3  

1 
*Counts 
sc 
361.384 
750084 
1850.498 
.2467053 

748776 
751393 

Zn2062 
PPm 
.0123 
. 0002  
1.901 

. 0122  

.0125 

2 
Time 

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

1 0 0 0 0  
10000 

.0018 

.0015 

05/16/05 01: 10 :47 PM 

Zr3496 
PPm 
.0016 
. 0 0 0 3  
15.20 

3 4 
NOTUSED NOTUSED 

page 2 

010096 



Analysis Report 05/16/05 01:15:33 PM Page 1 

Method: DAILY2 Sample Name: 262383 
Run Time: 05/16/05 13:10:59 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 
010097 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units pprn PPm PPm PPm PPm PPm PPm 
Avge - .0002 . 0 1 5 0  .0034 .1646 .0252 . o o o o  .0002 
SDev .0002 .0041 .0014 .0003 . o o o o  . o o o o  .0043 
%RSD 102.3 27.59 42.01 .1880 .0755 208.3 2090. 

#1 - .  0004 .0121 .0024 .1644 .0253 - . o o o o  - .  0028 
#2 - .OOOl .0179 ,0045 ,1648 .0252 . o o o o  .0032 

Fe2714 K 7664 Co2286 Cr2677 Cu3247 Elem Ca3179 Cd2265 

Avge 42.72 - .  0002 - .  0000 - .0007 .0049 .2080 51.60 
SDev .01 ,0001 .0004 .OOOl .0003 .0029 .30 
%RSD .0322 35.33 933.2 17.85 6.947 1.420 ,5888 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 42.73 - .  0001 - .  0003 - .  0006 .0046 .2059 51.38 
.2101 51.81 #2 42.71 - .0002 .0003 - .  0007 .0051 

Na5889 Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0004 .0537 23.65 .0218 .0018 134.1 173.8 
SDev . o o o o  .0004 .03 . O O O l  .0007 .3 .1 
%RSD 11.21 .7551 .1133 .3022 41.66 ,2334 .0378 

133.9 173.8 
#2 - .0004 . 0 5 4 0  23.63 .0219 .0023 134.3 173.8 

- .0003 .0535 23.67 .0218 .0012 #1 

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

- .  0003 .0011 14.42 .0077 Avge .0033 11.03 .0023 
SDev .OOlO .03 .0016 .0021 .0013 .02 .0032 
%RSD 28.99 .2553 69.80 630.5 120.5 .1689 41.34 

PPm PPm PPm PPm PPm Units ppm P b  

#I .0040 11.05 . 0012  - .  0018 . 0 0 0 2  14.40 .0099 
#2 .0026 11.01 .0035 ,0011 .0020 14.44 .0054 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
Units %R PPm PPm PPm PPm PPm PPm 

SDev .4 . 0 0 4 0  .0029 .01 .0019 . 0 0 0 6  .OOOl 
Avge 106.0 - .  0080 .0053 22.30 .0006 ,0009 - .  0004 
%RSD .3518 49.72 54.34 .0297 335.3 67.76 20.43 

#I 105.8 - .0052 .0032 22.30 -.  0008 . 0 0 0 5  - .  0003 
#2 106.3 - .0108 .0073 22.31 .0019 ,0013 - .  0004 
Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W - 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .1837 - .  0227 .0018 .OOOl - .  0159 - .  0000 - .  0047 
SDev . o o o o  . O O l O  . O O O l  .0012 .0070 . o o o o  .0019 
%RSD .0086 4.438 7.170 858.7 43.61 584.0 41.04 

#1 .1837 - .0234 .0017 - .0007 - .  0110 . o o o o  - .  0061 
#2 .1837 - .  0220 .0019 .OOlO - .  0209 - . o o o o  - .0033 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 Zn2062 
PPm 
.0108 

. o o o o  . O O O l  
9.972 .6692 

PP" - .  0004 

- . 0 0 0 4  .0108 
- .0003 .0109 

1 2 
*Counts Time 
sc 
361.384 - -  
757706 10000 
2694.077 . O O O O O O O  
.3555570 . O O O O O O O  

- -  

755801 10000 
759611 10000 

05/16/05 01:15:33 PM 

010098 Zr3496 
PPm - .  0002 
.0002 

81.91 

- .  0001 
- .0004 

3 
NOTUSED 
- -  

- -  

4 5 
NOTUSED NOTUSED - -  - -  

6 7 
NOTUSED NOTUSED 

- -  - -  



Analys is  Report 0 5 / 1 6 / 0 5  0 1  : 2 4  : 0 1  PM Page 1 

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

E l e m  A93280 A13082 A s 1 8 9 0  

Avge  .9832  9 . 8 1 6  5 . 0 8 3  
SDev . 0 0 0 8  . 0 0 3  . 0 1 2  
%RSD . 0 8 4 7  . 0 2 7 2  . 2 4 5 3  

U n i t s  ppm PPm PPm 

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

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

U n i t s  ppm PPm PPm 

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

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High 2 2 . 0 0  1 . 1 0 0  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 
U n i t s  ppm PPm PPm 
Avge 4 . 9 2 9  5 . 2 0 1  1 9 . 9 7  
SDev . 0 0 2  . 0 0 2  . 0 3  
%RSD . 0 4 0 4  . 0 3 2 2  . 1 4 0 9  

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

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  

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

U n i t s  ppm P b  PPm 

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

E r r o r s  LC P a s s  LC P a s s  NOCHECK 
High 5 . 5 0 0  5 . 5 0 0  
Low 4 . 5 0 0  4 . 5 0 0  

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

Operator: 
010099 

B 2 4 9 6  Ba4934 Be3130  B i 2 2 3 0  

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

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

PPm PPm PPm PPm 

4 . 8 7 2  1 0 . 0 6  .9875 5 . 0 4 2  
4 . 8 8 9  1 0 . 0 7  . 9 8 6 6  5 . 0 7 5  

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  

C r 2 6 7 7  Cu3247 F e 2 7 1 4  K 7664 

1 . 9 7 6  2 . 0 3 0  1 0 . 6 0  1 8 . 6 6  
, 0 0 2  . o o o  . o o  . 0 2  

. 0 7 6 0  . 0 0 4 3  . 0 2 2 6  . 1 2 0 9  

PPm PPm PPm PPm 

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

LC P a s s  LC P a s s  LC Pass 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 Mo2 02  0 Na3302 Na5889 
PPm PPm PPm PPm 
1 . 0 4 5  5 . 1 4 4  2 8 . 0 9  H41 .34  

, 0 0 0  . 0 0 2  . 0 8  .01 
. 0 1 0 8  . 0 3 7 9  . 2 9 6 7  . 0 2 9 5  

1 . 0 4 5  5 . 1 4 3  2 8 . 1 5  H 4 1 . 3 5  
1 . 0 4 5  5 . 1 4 5  2 8 . 0 3  H41.34  

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  33 . O O  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  
PPm PPm PPm PPm 
4 . 9 3 1  . 9 9 4 1  L .  8 9 2 9  1 . 0 2 1  

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

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

NOCHECK LC P a s s  LC Low 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  

S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  



05/16/05 01:24:01 PM Page 2 

~ 1 0 1 0 0  
P P m  P P m  P P m  P P m  
5.119 4.931 5.190 4.920 
.009 .011 .004 .007 
.1836 .2304 .0726 .1515 

Analysis Report 

Units 
A v g e  
SDev 
%RSD 

%R 
99.10 
.15 

.1495 

P P m  
5.192 
.005 
.0985 

P P m  
5.186 
.022 
.4152 

5.125 4.939 5.187 4.914 
5.112 4.923 5.193 4.925 

5.196 
5.188 

5.170 
5.201 

#1 
#2 

99.21 
99.00 

LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

NOCHECK NOCHECK NOCHECK E r r o r s  
High 
Low 

U 4090 V 2924 W 2079 - T11908 
P P m  
5.180 L.8597 

P P m  P P m  P P m  
5.056 1.018 

.009 ,0085 . o o o  .006 
.1805 .9846 .0051 .5547 

Th2837 Ti3349 
P P m  
4.971 
.001 
.0112 

E l e m  
Units 
A v g e  
S D e v  
%RSD 

Sr4215 
P P m  
5.195 
.008 
.1605 

P P m  
.9894 
.0068 
.6850 

5.174 L. 8656 5.056 1.022 
5.057 1.014 5.187 L .  8537 

4.972 
4.971 

5.189 
5.201 

.9942 

.9847 

LC Pass LC Low LC Pass LC Pass 
1.100 5.500 1.100 

4.500 .g000 4.500 .g000 
5 . 5 0 0  

LC Pass 
5.500 
4.500 

LC Pass 
1.100 
.goo0 

E r r o r s  
H i g h  
Low 

LC Pass 
5.500 
4.500 

Zr3496 
P P m  
4.863 
.005 
.lo78 

Y 3710 

4.993 
.003 
.0577 

P F m  
Zn2062 
P P m  
1.041 
.001 
.lo38 

E l e m  
Units 
A v g e  
SDev 
%RSD 

1.042 
1.041 

4.860 
4.867 

4.991 
4.995 

LC Pass 
5.500 
4.500 

LC Pass 
5.500 
4.500 

LC P a s s  
1 . 1 0 0  
.goo0 

E r r o r s  
High 
Low 



Analysis Report 

I n t S t d  1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 7 0 8 1 0 0  
SDev 1 0 9 3 . 1 8 7  
%RSD . 1 5 4 3 8 3 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  

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

3 4 5 6 
01011)6 

7 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 1 : 3 0 : 3 7  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  c c b 2  
Run T i m e :  0 5 / 1 6 / 0 5  1 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 

E l e m  Ag3280 A13082 As1890  

Avge  - 0 0 0 1  - . 0 0 1 5  . 0 0 2 9  
SDev . 0 0 0 3  . 0 0 4 2  .0013 
%RSD 2 8 3 . 2  2 7 4 . 5  4 4 . 4 7  

U n i t s  ppm PPm PPm 

#I - . O O O l  - .  0044 . 0 0 3 8  
#2 . 0003  . 0 0 1 4  . 0 0 2 0  

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

E l e m  Ca3179 Cd2265 Co2286 
U n i t s  ppm PPm PPm 
Avge . 0 0 0 6  - .  0 0 0 1  - .  0 0 0 7  
SDev . 0 0 0 2  . o o o o  . 0 0 0 4  
%RSD 3 0 . 9 4  9 . 6 9 1  5 9 . 5 1  

#I . 0 0 0 7  - .  0 0 0 1  - .OOlO 
#2 . 0 0 0 5  - .  0 0 0 1  - .  0004  

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 - . 0 5 0 0  - .  0050 - . 0 0 5 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 
U n i t s  ppm PPm PPm 
Avge - .  0 0 0 1  , 0 0 0 2  - . 0 0 3 4  
SDev . o o o o  . o o o o  . 0 0 0 8  
%RSD 1 5 . 7 0  2 0 . 1 9  2 4 . 0 6  

#I - .  0 0 0 1  . 0 0 0 2  - .  0 0 4 0  
#2 - .  0 0 0 1  . 0 0 0 2  - . 0 0 2 8  

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

U n i t s  ppm P b  PPm 

#1 . 0 0 0 3  - . 0 0 2 9  . 0 0 1 3  
#2 - . 0 0 0 5  - .  0034 . 0 0 5 2  

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

Low - .  0050 - .  0 1 0 0  
High . 0 0 5 0  . O l O O  

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

010102 Operator: 

B 2 4 9 6  Ba4934 Be3130  B i 2 2 3 0  

. 0 0 3 4  , 0 0 0 1  . o o o o  . 0 0 3 7  

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

PPm PPm PPm PPm 

. 0 0 3 5  - .  0000  . o o o o  . 0 0 5 2  

. 0 0 3 3  .OOOl . o o o o  . 0 0 2 3  

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

. 0 0 5 0  - 0 0 5 0  .OlOO 

C r 2 6 7 7  Cu3247 F e 2 7 1 4  K 7664  

. 0 0 2 7  - .  0 0 0 9  - .  0002  
, 0 0 1 1  . 0 0 0 2  .0116 .OlOO 

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

PPm PPm PPm PPm 
- .0111 

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

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  
- . 0 0 5 0  - . 0 0 5 0  -.  0250  - . l o o 0  

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
. o o o o  .0011 L- . 1 2 7 7  . 0 2 6 5  
. o o o o  . 0 0 0 6  . 0 1 4 1  . 0 0 4 2  
2 . 1 2 8  5 0 . 6 3  1 1 . 0 0  15.81 

. o o o o  . 0 0 1 5  L - .  1 1 7 8  . 0 2 9 5  

. o o o o  . 0 0 0 7  L - .  1 3 7 6  , 0 2 3 5  

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  
- . 0 0 5 0  - .  0050  - .  0500  - .  0500  

2 2 0 3 / 2  Pd3404 S 1 8 2 0  S b 2 0 6 8  

- .  0 0 2 1  - .  0008  L - .  1 1 9 1  . 0 0 1 6  
. 0 0 0 6  . 0 0 1 8  . 0 1 8 0  . 0 0 0 4  

2 8 . 9 2  2 2 1 . 3  15 .11  2 6 . 6 9  

PPm PPm Pi% PPm 

- .  0 0 1 7  . 0 0 0 5  L- . l o 6 4  .0018 
- .  0026  - .  0 0 2 1  L - .  1 3 1 9  . 0 0 1 3  

NOCHECK LC P a s s  LC Low LC P a s s  
. 0 0 5 0  . O l O O  . O l O O  
- .  0050  - .  0 1 0 0  - . O l O O  

S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
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A n a l y s i s  R e p o r t  

U n i t s  %R 
A v g e  101.5 
S D e v  . 2  
%RSD .2142 

PPm - .  0002 
.0034 

1593. 

PPm PPm PPm PPm 
.0006 .0051 - ,0003 . O O O l  

.0025 . 0 0 0 5  .0017 .0004 
49.94 157.4 2799. 80.49 

PPm 
.0006 
.0018 
303.1 

,0033 - .  0007 - .  0011 .0009 
.0069 . o o o o  .0013 .0002 

#1 101.7 
#2 101.4 

.0018 
- .0007 

- .0026 
.0022 

LC Pass LC Pass L C  Pass L C  P a s s  
. O l O O  .0030 .0050 .0050 
- .  0100 - .  0030 - .  0050 - .  0050 

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK 

Th2837 
PPm 
.0020 
.0030 
148.6 

Ti3349 
PPm 
.0002 
. O O O l  
81.34 

T11908 U - 4090 V 2924 W - 2079 
PPm PPm Pi% PPm 
.0018 - .  0072 - .  0004 - .  0024 
.0035 . 0 0 6 9  .0003 .0020 
195.6 96.17 59.65 83.65 

E l e m  Sr4215 
U n i t s  ppm 

S D e v  . o o o o  
%RSD 66.49 

A v g e  . o o o o  

- .  0007 - .  0121 - .  0006 - .  0010 
.0043 - .  0023 - .  0002 -.  0039 #I . o o o o  

#2 . o o o o  
- . O O O l  
.0041 

. O O O l  

.0003 

LC Pass L C  Pass L C  Pass LC Pass 
. O l O O  . l o o 0  . 0 0 5 0  . O l O O  
- .  0100  - .  1 0 0 0  - .  0050  - . O l O O  

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 
U n i t s  pPm 
A v g e  - . O O O l  
S D e v  . O O O l  
%RSD 109.4 

Zn2062 
PPm 
. O O O l  
. o o o o  
29.72 

Zr3496 
PPm - .  0001 
.0004 

318.5 

#I - .0002 
#2 - . o o o o  

. O O O l  

.0002 
- .0004 
. O O O l  

E r r o r s  LC Pass 
H i g h  .0050 
Low - .  0050 

L C  Pass 
. 0050  
- .  0050 

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



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

0 5 / 1 6 / 0 5  0 1 : 3 0 : 3 7  PM 

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

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

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

- -  - -  - -  7 2 6 3 6 0  1 0 0 0 0  
7 2 4 1 4 9  1 0 0 0 0  - -  - -  - -  

010104 
6 7 
NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: c r i  
Run Time: 05/16/05 13:30:49 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge .0206 .lo07 .0236 
SDev .0014 .0133 .0045 
%RSD 6.640 13.23 19.09 

#I .0196 .0913 .0204 
#2 .0215 .1101 .0267 

Errors LC Pass NOCHECK LC Pass 
High .0300 .0300 
Low . O l O O  . O l O O  

Elem Ca3179 Cd2265 Co2286 

Avge - . O O O l  .0108 ,1006 
SDev .0015 . O O O l  .0017 
%RSD 1210. 1.101 1.714 

Units ppm PPm PPm 

#I - .0012 .0107 .0993 
#2 .0009 .0109 .lo18 

Errors NOCHECK LC Pass LC Pass 
High . 0150  .1500 
Low .0050 .0500 

Elem La3988 Li6707 Mg2790 

Avge . o o o o  .0784 . 0 0 0 6  
SDev .0021 ,0001 ,0134 
%RSD 5161. .0750 2161. 

Units ppm PPm PPm 

#I - .0014 .0784 - .  0089 
#2 . 0 0 1 5  .0784 .0101 

Errors NOCHECK LC Pass NOCHECK 
High .1500 
Low . 0500  

P 1782 2203/1 Elem Ni2316 - 
Units ppm PPm PPm 
Avge .0795 .0989 .0091 
SDev .0002 .0113 .0039 
%RSD .2111 11.44 43.18 

#1 .0796 .0909 ,0063 
#2 .0794 .lo69 .0118 

Errors LC Pass LC Pass NOCHECK 
High .1200 . 1500  
Low .0400 .0500 

Elem Sc3613 1960/1 1960/2 

010105 Operator : 

B 2496 Ba4934 Be3130 Bi2230 

.lo24 .0206 .0099 . 0 0 5 5  

. o o o o  . o o o o  . o o o o  .0039 
71.20 .0377 . 0 5 7 1  .lo76 

Pi% PPm PPm PPm 

.lo24 .0206 .0099 .0027 

.lo24 .0206 0099 .0083 

LC Pass LC Pass LC Pass NOCHECK 
.1500 . 0 3 0 0  . 0 1 5 0  
.0500 .OlOO . 0050  

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PFm 
.0192 .0498 ,1144 - .  0014 

. O O O l  .0027 .0242 .0003 
1.435 .1918 2.376 1755. 

.0190 . 0 4 9 8  .1124 - .  0185 
.0499 .ll63 .0158 .0194 

LC Pass LC Pass LC Pass NOCHECK 
.0300 .0750 .1500 
. O l O O  .0250 .0500 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0314 .0210 - .  0655 .0216 

.0004 .3931 .0096 . O O O l  
.4078 2.029 600.5 44.63 

.0207 - .3434 .0148 .0315 
.0313 .0213 ,2125 .0284 

LC Pass LC Pass NOCHECK NOCHECK 
.0450 .0300 
.0150 .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

.0048 .0017 - .1158 ,1269 

. O O l O  .0063 .0029 .0006 
20.30 372.3 2.527 .5131 

PPm PPm Pi?, PPm 

.0055 - .  0027 -.  1179 .1264 
.1274 .0041 .0061 -.  1138 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
.0600 

Si2881 Pb220 Se196 Sn1899 
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010106 

U n i t s  
Avge 
SDev 
%RSD 

%R 
100.5 

.3 
.3407 

P P m  
.1145 
.0065 
5.694 

P P m  
.0063 
.0006 
10.38 

P P m  
.0106 
.0038 
35.89 

P P m  
.1029 
.0006 
.5574 

P P m  
.0063 
.0025 
39.23 

P P m  
.0127 
,0069 
54.44 

.0045 

.0080 
.0176 
.0078 

.lo99 

.1191 
.0058 
.0067 

.0133 

.0079 
100.7 
100.2 

NOCHECK NOCHECK LC Pass 
.1500 
.0500 

LC Pass 
.0090 
.0030 

LC Pass 
.0150 
. 0 0 5 0  

LC Pass 
.1500 
. 0 5 0 0  

Errors 
High 
Low 

NOCHECK 

Ti3349 
P P m  
.0201 
. O O O l  
.3486 

TI1908 
P P m  
.0168 
.0031 
18.38 

U 4090 
P P m  
.2188 
.0491 
22.44 

- V 2924 
P P m  
.1010 
.0005 
.4752 

- W 2079 

.0017 

.0033 
198.6 

P F m  
E l e m  
U n i t s  
A v g e  
SDev 
%RSD 

Sr4215 
P P m  
.0216 
. O O O l  
.3aa7 

~1-12837 
P P m  - .  0003 
.0035 

1389. 

- .  0007  
.0040 

.0215 

.0217 
.0022 
- .0027 

.0202 

.0201 
.0146 
.0189 

.1841 

.2536 

NOCHECK LC P a s s  
. 0 3 0 0  
. O l O O  

NOCHECK LC P a s s  
. 0 3 0 0  
. O l O O  

LC P a s s  
- 0 3 0 0  
, 0 1 0 0  

NOCHECK LC Pass 
.1500 
. 0 5 0 0  

Errors 
High 
Low 

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

Y 3710 

- . O O O l  
,0001 

69.81 

P P m  
Zn2 0 62 
P P m  
.0411 
.0002 
.4293 

Zr3496 
P P m  
.0926 
.0003 
.2756 

- .  0000  
- . O O O l  

.0413 

.0410 
.0928 
,0925 

Errors 
High 
Low 

NOCHECK LC Pass 
. 0 6 0 0  
.0200 

NOCHECK 



Analysis Report 05/16/05 0 1 : 3 5 : 2 3  P M  

I n t S t d  1 2 3 4 5 
Mode *Counts Time NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 717875 10000 

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

- -  - -  SDev 2462.146 . O O O O O O O  - -  
%RSD ,3429770 . O O O O O O O  - -  - -  - -  

10000 - -  - -  719616 
716134 1 0 0 0 0  - -  - -  

6 

Page 3 

(U0107 
7 

NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: icsa 
Run Time: 05/16/05 13:35:35 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

OlON8 

Elem Ag3280 A13082 As1890 

Avge - .  0010 512.3 .0037 
SDev .0009 .1 .0015 
%RSD 91.01 .0170 39.98 

Units ppm PPm PPm 
B 2496 Ba4934 Be3130 Bi2230 

- .0153 .0023 - .  0000 .0161 
.0021 . o o o o  . o o o o  .0052 

13.57 .3115 171.0 32.06 

PPm PPm PPm PPm 

#1 - .  0003 512.4 .0027 
#2 - .  0016 512.2 .0048 

- .  0138 .0024 - . o o o o  ,0125 
- .  0167 .0023 . o o o o  .0198 

NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK LC Pass NOCHECK 
High 600.0 
LOW 400.0 

Elem Ca3179 Cd2265 Co2286 

Avge 463.5 - .  0010 .0006 
SDev 1.3 .0002 . 0 0 0 5  
%RSD .2857 20.44 88.54 

Units ppm PP* PPm 
Cr2677 Cu3247 Fe2714 K 7664 

- .0011 ,0015 191.7 .0127 
.0008 .0006 .4 .0134 

78.82 41.10 .2244 105.1 

PPm PPm PPm Pi% 

#1 4 6 4 . 5  - .0012  . 0 0 0 9  
#2  462.6 - .  0009 .0002 

- ,0005 .0019 192.0 .0221 
- .0017 .0011 191.4 .0033 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm - .  0035 - .  0023 .2627 - .  0061 

. o o o o  ,0005 .1853 .0009 
.6434 24.04 70.54 15.11 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0042 .0004 540.1 
SDev . O O O l  . o o o o  .3 
%RSD 2.198 9.487 .0502 

- .0035 - .  0019 .3938 - .0055 
- .  0035 - .  0027 .1317 - .  0068 

#I .0043 .0004 540.3 
#2 .0042 .0004 539.9 

NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

2203/2 Pd3404 S 1820 Sb2068 

.0129 - .  1129 .0002 - .  0339 
.0004 .0039 .0019 .0008 

1.169 30.28 1.655 415.5 

PPm PPm PPm PPm 
Elem Ni2316 P 1782 2203/1 
Units ppm P b  PPm 
Avge .0024 - .  0105 .0439 
SDev .0023 .0012 .0043 
%RSD 95.43 11.88 9.750 

- .0342 .0157 - .1116 - .0004 
- .  0336 .0101 - .1142 ,0007 

#1 .0040 - .  0114 .0470 
#2 .0008 - .0096 .0409 

NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010109 

Units %R 
Avge 9 0 . 7 1  
SDev . 8 6  
%RSD . 9 4 5 3  

PPm PPm PPm PPm - .  0064 - , 0 0 7 9  .0011 - . 0 0 5 8  
. 0 0 2 9  . 0 0 1 2  . O O l O  . 0 0 4 5  

4 5 . 5 1  1 4 . 6 8  9 4 . 4 2  7 8 . 3 4  

PPm 
. 0 0 3 7  
. 0 0 2 7  
7 3 . 4 9  

PPm 
- ,  0002  

. 0 0 2 9  
1 2 5 8 .  

#1 9 0 . 1 1  
#2  9 1 . 3 2  

. 0 0 5 6  

. 0 0 1 8  
- .  0 0 2 3  
. 0 0 1 8  

- . 0 0 4 3  - .  0 0 7 1  . 0 0 0 4  - . 0 0 9 0  
- .  0 0 8 5  - .  0 0 8 8  . 0 0 1 8  - .  0026 

NOCHECK NOCHECK NOCHECK NOCHECK E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK 

U 4090 V 2924  W 2 0 7 9  - T11908 
PPm PPm PPm P% 
. 0 0 7 2  . 0 3 8 5  . 0 0 0 7  - .  0036 
. 0 0 2 5  . 0 4 7 4  .OOOl .0028 
3 4 . 7 8  1 2 3 . 1  1 2 . 4 4  7 6 . 9 3  

Elern S r 4 2 1 5  
Units ppm 
Avge . 0 1 6 8  
SDev . o o o o  
%RSD . 2 4 0 0  

Th2837  
PPm 
. 0 1 3 7  
. 0 0 0 9  
6 . 8 7 4  

T i 3 3 4 9  
PPm 
- .  0012  

. o o o o  
2 . 1 0 8  

#1 . 0 1 6 9  
#2 . 0 1 6 8  

. 0 1 4 4  

. 0 1 3 1  
- .0011 
- .  0012  

- .  0056  
. 0 0 5 4  . 0 0 5 0  , 0 0 0 7  - . 0 0 1 7  

. 0 0 0 8  . 0 0 9 0  . 0 7 2 0  

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710  
Units pPm 
Avge - .  0003  
SDev . o o o o  
%RSD 1 2 . 8 9  

Zn2062 
PPm 
. 0 0 7 5  
, 0 0 0 5  
6 . 5 1 3  

Z r 3 4 9 6  
PPm 
.OOOl 
. O O O l  
1 6 1 . 2  

#I - .  0 0 0 4  
#2 - .  0003  

. 0 0 7 2  

. 0 0 7 9  
. 0002  
- .  0000  

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK 
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0101$,0 
4 5 6 7 IntStd 1 2 3 

Mode 
Elem sc 
Wavlen 361.384 - -  

*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  1 0 0 0 0  - -  Avge 648198 

SDev 
%RSD .9486300 . O O O O O O O  - -  

- -  6149.001 . O O O O O O O  - -  - -  - -  - -  - -  



05/16/05 01:44:56 PM Page 1 Analysis Report 

Method: DAILY2 Sample Name: icsab 
Run Time: 05/16/05 13:40:22 
Comment : 
Mode: CONC Corr. Factor: 1 

01011P Operator: 

B 2496 

1.051 
.005 
.4570 

PPm 
Ba4934 
PPm 
.5305 
.0005 
.0952 

Be3130 
PPm 
.4849 
.0002 
.0320 

Bi2230 
PPm 
.0065 
.0082 
125.3 

Elem Ag3280 A13082 As1890 

Avge 1.091 516.2 1.041 
SDev . o o o  .2 .004 
%RSD .0346 .0398 .4263 

Units ppm PPm PPm 

.4850 

.4848 
.0007 
.0123 

#I 1.091 516.3 1.038 
#2 1,091 516.0 1.044 

1.047 
1.054 

.5302 

.5309 

LC Pass 
,6000 
.4000 

NOCHECK LC Pass 
1.200 
.8000 

LC Pass 
.6000 
.4000 

Errors LC Pass LC Pass LC Pass 

Low ,8000 400.0 .8000 
High 1.200 600.0 1.200 

K 7664 

- .  0111 
.0096 

86.70 

PPm 
Cr2677 
PPm 
.4818 
.0009 
.1798 

Cu3247 
PPm 
.5506 
.0015 
.2718 

Fe2714 
PPm 
192.3 

.2 
.1217 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 464.1 .9821 .4961 
SDev .1 .0009 .0011 
%RSD .0259 .0924 .2199 

.5516 

.5495 
192.4 
192.1 

- ,  0179 
- .  0043 .4824 

.4812 
#I 464.2 .9828 .4954 
#2 464.0 .9815 .4969 

LC Pass 
240.0 
160.0 

NOCHECK LC Pass 
. 6 0 0 0  
.4000 

LC Pass 
. 6 0 0 0  
.4000 

Errors LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 .8000 .4000 

Na3302 
PPm 
.0881 
.0270 
30.64 

Na5889 
PPm 
- .0089 
.0071 

79.63 

Mn2576 
PPm 
.5082 
.OOOl 
.0137 

Mo2020 
PPm 
1.048 

. o o o  
.0003 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge ,0045 H1.297 543.0 
SDev .0005 .001 . o  
%RSD 11.23 .0639 .0009 

.lo72 

.0690 
- .  0138 
- .  0039 .5083 

.5082 
1.048 
1.048 

#I .0049 H1.296 543.0 
#2 .0041 H1.298 543.0 

NOCHECK NOCHECK LC Pass 
.6000 
.4000 

LC Pass 
1.200 
.8000 

Errors NOCHECK LC High LC Pass 
High 1.200 600.0 
Low ,8000 400.0 

Sb2068 
PPm 
1.065 

. o o o  
.0155 

Elem Ni2316 P 1782 2203/1 
PPm 
1,010 

SDev .0078 .024 .007 
%RSD .8312 2.353 .7057 

Units ppm PPm 
Avge ,9366 1.012 

2203/2 
PPm 
.9464 
.0057 
.6044 

Pd3404 
PPm 
.0131 
.0030 
23.15 

S 1820 

- .0944 
.0148 

15.69 

PPm 

1.065 
1.065 

.0109 

.0152 
- .  0839 
- .  1049 .9423 

.9504 
#1 .9311 .9956 1.005 

.9421 1.029 1.015 #2 

NOCHECK NOCHECK LC Pass 
1.200 
.8000 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

NOCHECK 

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



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

0101 1.2 ' 

P P m  P P m  P P m  
1 . 0 7 1  . 9 6 7 7  1 . 0 2 4  

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

Analysis R e p o r t  

Units %R 
Avge 9 1 . 0 5  
SDev .11 
%RSD . 1 1 9 5  

P P m  
1 . 0 1 5  

. 0 0 3  
. 3 2 9 1  

P P m  
1 . 0 1 9  

. 0 0 2  
. 2 2 1 3  

P P m  
1 . 0 2 7  

. 0 0 2  
. 2 3 4 0  

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

1 . 0 1 8  
1 . 0 1 3  

#I 9 0 . 9 7  
#2  9 1 . 1 3  

1 . 0 2 1  
1 . 0 1 8  

1 . 0 2 5  
1 . 0 2 9  

NOCHECK LC Pass LC Pass 
1 . 2 0 0  1 . 2 0 0  
. 8 0 0 0  . 8 0 0 0  

LC Pass 
1.200 
. 8 0 0 0  

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK 

W 2 0 7 9  
Pi% - .  0 0 4 9  

7 4 . 5 4  
. 0 0 3 7  

T i 3 3 4 9  
P P m  
1 . 0 0 2  

. o o o  
. 0 0 3 2  

T11908  U 4 0 9 0  V 2 9 2 4  

1 . 0 0 6  1 . 0 3 8  .5110 
.001 . 0 0 9  . 0 0 0 5  

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

P P m  P P m  P b  
E l e m  S r 4 2 1 5  
Units p p m  
Avge 1 . 0 8 9  
SDev . o o o  
%RSD . 0 3 0 7  

Th2837 
P P m  
.0132 
. 0 0 0 8  
5 . 9 5 6  

- .  0023  
- . 0 0 7 5  

1 . 0 0 2  
1 . 0 0 2  

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

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

. 0 1 3 8  

. 0 1 2 7  

NOCHECK LC Pass 
1.200 
. 8 0 0 0  

LC Pass NOCHECK LC Pass 
1.200 . 6000  
. 8 0 0 0  . 4 0 0 0  

E r r o r s  LC Pass 
H i g h  1.200 
Low . 8 0 0 0  

NOCHECK 

Z r 3 4 9 6  
P P m  
. 9 3 2 5  
.OOlO 
. l o 6 5  

Elem Y 3710  
Units p P m  
A v g e  - .  0004 
SDev . o o o o  
%RSD 6 . 5 2 1  

Zn2062 
P P m  
1 . 0 0 2  

. 0 0 2  
. 2 0 3 9  

. 9 3 1 8  

. 9 3 3 2  
#1 - . 0 0 0 4  
#2 - .  0004  

1 . 0 0 4  
1.001 

NOCHECK E r r o r s  NOCHECK 
High 
Low 

LC Pass 
1.200 
. 8 0 0 0  



Analysis Report 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  

SDev 7 3 1 . 1 4 8 4  . O O O O O O O  
%RSD . 1 1 2 3 8 5 3  . O O O O O O O  

- -  

Avge 6 5 0 5 7 3  10000 

#1 6 5 0 0 5 6  1 0 0 0 0  
# 2  6 5 1 0 9 0  1 0 0 0 0  

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

010113 
4 5 6 7 3 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



05/16/05 01:53:24 PM Page 1 Analysis Report 

Method: DAILY2 Sample Name: ccv3 
Run Time: 05/16/05 13:48:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010114 

B 2496 
PPm 
4.884 
,018 
.3779 

- Ba4934 
PPm 
10.04 

.01 
.0836 

Be3130 
PPm 
.9879 
. O O O l  
.0097 

Bi2230 
PPm 
5.048 
.007 
.1416 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .9809 9.825 5.076 
SDev . O O l O  .013 .002 
%RSD .lo54 .1356 .0395 

4.871 
4.898 

10.04 
10.05 

.9880 

.9878 
5.043 
5.053 

#I ,9816 9.816 5.075 
#2 .9802 9.835 5.078 

LC Pass 
5.500 
4.500 

LC Pass 
11.00 
9.000 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

K 7664 

18.72 
.03 

.1699 

P h  
Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 19.94 1.027 5.159 
SDev .01 .002 .002 
%RSD .0420 .1751 .0318 

Cr2677 
PPm 
1.977 
.002 
,0951 

Cu3247 
PPm 
2.032 

. o o o  
.0064 

Fe2714 
PPm 
10.54 

.01 
.0553 

1.976 
1.978 

2.031 
2.032 

10.54 
10.54 

18.70 
18.74 

#I 19.95 1.026 5.161 
#2 19.94 1.029 5.158 

LC Pass 
2.200 
1.800 

LC Pass 
2.200 
1.800 

LC Pass 
11.00 
9.000 

LC Pass 
22.00 
18.00 

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 4.929 5.210 19.99 
SDev .002 .003 .oo 
%RSD .0397 .0526 .0114 

Mn2576 
PPm 
1.045 
.001 
.1197 

Mo2020 
PPm 
5.156 
.002 
.0360 

Na3302 
PPm 
28.37 

.09 
.3287 

Na5889 
PPm 
H41.46 

.02 
.0516 

5.155 
5.158 

28.30 
28.43 

H41.44 
H41.47 

#I 4.928 5.208 20.00 
#2 4.931 5.212 19.99 

1.044 
1.046 

LC Pass 
33.00 
27.00 

LC High 
33 .oo 
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 

Sb2068 
PPm 
1.018 
.004 
.4307 

Elem Ni2316 P 1782 2203/1 

Avge 4.927 5.083 4.924 
SDev .006 .010 .026 
%RSD .1149 .1892 ,5236 

Units ppm PPm PP* 
2203/2 
PPm 
4.941 
.040 
.8005 

Pd3404 
PPm 
.9984 
.0002 
.0224 

S 1820 
PPm 
L. 8942 
.0039 
.4381 

4.969 
4.913 

.9982 

.9985 
L.8914 
L.8970 

1.021 
1.015 

#1 4.932 5.076 4.906 
#2 4.923 5.090 4.943 

NOCHECK LC Pass 
1.100 
.goo0 

LC Low 
1.100 
.goo0 

LC Pass 
1.100 
.g000 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

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



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

010115 
Analysis Report 

Un i t s  %R 
A v g e  9 9 . 0 6  
SDev . 0 8  
%RSD . 0 7 9 6  

PPm 
5 . 2 2 9  

. 0 4 6  
. 8 7 0 4  

PPm PPm PPm 
5 . 1 2 2  4 . 9 3 5  5 . 2 2 4  
.001 . 0 1 8  . 0 1 9  

. 0 2 1 0  , 3 6 0 1  . 3 7 3 3  

PPm 
4 . 9 1 2  

. 0 0 8  
. 1 6 4 4  

PPm 
5 . 2 1 3  

. 0 3 3  
. 6 2 4 1  

4 . 9 0 6  
4 . 9 1 8  

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

5 . 1 9 0  
5 . 2 3 6  

5 . 2 6 1  
5 . 1 9 7  

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

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

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

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  
5 . 5 0 0  5 . 5 0 0  5 . 5 0 0  
4 . 5 0 0  4 . 5 0 0  4 . 5 0 0  

E l e m  S r 4 2 1 5  
Un i t s  ppm 
Avge 5 . 1 9 3  
SDev , 0 0 7  
%RSD . 1 3 9 4  

Th2837  
PPm 
. 9 8 7 5  
. 0 0 5 5  
.5581 

T i 3 3 4 9  
PPm 
4 . 9 7 5  

. o o o  
. 0 0 6 8  

T11908  U 4 0 9 0  V 2924  

5 . 1 7 8  L . 8 7 0 4  5 . 0 6 0  
. 0 0 5  . 0 1 2 2  .001 

. l o 1 6  1 . 3 9 9  . 0 1 0 6  

PPm PPm PPm 
W 2 0 7 9  

1 . 0 1 2  
.001 

. 0 9 0 5  

PPm 

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

1 . 0 1 1  
1 . 0 1 2  

#1 5.188 
#2 5 . 1 9 8  

. 9 9 1 4  

. 9 8 3 6  
4 . 9 7 5  
4 . 9 7 5  

LC P a s s  LC Low LC P a s s  
5 . 5 0 0  1 . 1 0 0  5 . 5 0 0  
4 . 5 0 0  . g o o 0  4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
. g o o 0  

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 . 1 0 0  
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Z r 3 4 9 6  
PPm 
4 . 8 9 2  

. 0 0 2  
. 0 4 7 5  

E l e m  Y 3710  
Units pPm 
Avge  4 . 9 9 5  
SDev . 002  
%RSD . 0 3 0 1  

Zn2062 
PPm 
1 . 0 4 4  

. o o o  
. 0 0 4 9  

4 . 8 9 1  
4 . 8 9 4  

#I 4 . 9 9 6  
#2 4 . 9 9 4  

1 . 0 4 4  
1 . 0 4 4  

LC P a s s  
5 . 5 0 0  
4 . 5 0 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 . 1 0 0  
. g o o 0  



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 707806  
SDev 5 7 9 . 1 2 0 5  
%RSD . 0 8 1 8 1 9 1  

#I 707396  
# 2  708215  

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

0101116 
4 5 6 7 3 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



05/16/05 02:OO:Ol PM Analysis Report 

Method: DAILY2 Sample Name: ccb3 
Run Time: 05/16/05 13:55:26 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010117 

Elem Ag3280 A13082 As1890 

Avge - .  0000 - .0014 .0025 
SDev .0007 .0025 .0037 
%RSD 1705. 178.8 146.9 

Units ppm PPm PPm 
B 2496 Ba4934 Be3130 Bi2230 

.0046 . O O O l  . O O O l  ,0049 

.0017 . o o o o  . o o o o  .0045 
37.42 59.48 11.42 92.25 

PPm PPm PPm PPm 

. o o o o  . O O O l  .0081 .0058 
.0033 . O O O l  ,0001 .0017 

#I .0005 .0004 H. 0051 
#2 - .0005 - .0032 - . O O O l  

Errors LC Pass LC Pass LC Pass 
High . 0 0 5 0  .0500 . 0 0 5 0  
Low - .  0050 - .0500 - .  0050 

LC Pass LC Pass LC Pass LC Pass 
. O S 0 0  . 0 0 5 0  .0050 . O l O O  
- .0500 - .  0050 - .0050 - .OlOO 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0003 - . o o o o  . o o o o  
SDev .0003 .OOOl .OOlO 
%RSD 94.33 968.7 26150. 

Cr2677 Cu3247 Fe2714 K 7664 

- .0005  .0008 .0016 .0054 
. o o o o  .0004 .0040 .0123 

3.433 46.07 251.5 229.3 

PPm PPm PPm PPm 

- .0005  ,0011 .0044 .0141 
- .  0005 .0005 - .0012 - .  0033 

#I . 0 0 0 6  . o o o o  .0007 
#2 .OOOl - .  0001 - .  0007 

LC Pass LC Pass LC Pass LC Pass 
.0050 
- .0050  - . 0 0 5 0  - .0250 - . l o o 0  

. 0050  .0250 . l o o 0  
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 - .  0004 . 0002  - .  0007 
SDev ,0001 . o o o o  .0017 
%RSD 20.95 9.547 251.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
- . o o o o  .0012 L- .1589 .0195 
. O O O l  .0009 .3090 .0053 

180.0 74.49 194.5 27.00 

#I - .  0004 . 0 0 0 2  .0005 
#2 - .  0003 . O O O l  - . 0 0 1 9  

- . O O O l  .0019 H.0596 .0158 
L- .3774 .0232 . o o o o  . 0 0 0 6  

Errors LC Pass LC Pass LC Pass 
High . 0 0 5 0  ,0050 .0500 
Low - .0050 - .  0050 - ,0500 

LC Pass LC Pass LC Low LC Pass 
.0050 . 0 0 5 0  . O S 0 0  ,0500 
- .0050 - .  0050 - .0500 - .  0500 
2203/2 Pd3404 S 1820 Sb2068 

.0014 .0006 L- .1235 .0092 

.0018 .0016 .0031 .0076 
135.9 262.6 2.480 82.40 

PPm PPm PPm PPm 
Elem Ni2316 P 1782 2203/1 
Units ppm Pi% PPm 
Avge .0009 - .  0004 - .  0019 
SDev .0008 .0139 .0007 
%RSD 87.66 3330. 37.79 

.0027 - .0005 L-. 1256 H. 0145 

.OOOl .0017 L-. 1213 .0038 
#I .0014 L-. 0102 - .  0014 
#2 .0003 .0094 - .0024 

NOCHECK LC Pass LC Low LC Pass 
. O l O O  . O l O O  

- . O l O O  - .  0 1 0 0  
. 0 0 5 0  
- .0050 

Errors LC Pass LC Pass NOCHECK 

Low - .0050 - .  0100 
High .0050 . O l O O  

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



Analysis Report 

Units %R PPm PPm 
Avge 100.4 - .  0061 .0016 
S D e v  1.0 .0004 .0009 
%RSD .9634 6.059 59.07 

#I 99.73 - .0059 . 0 0 0 9  
#2 101.1 - .  0064 .0023 

E r r o r s  NOCHECK NOCHECK NOCHECK 
High 
Low 

El em Sr4215 Th2837 Ti3349 
Units ppm PPm PPm 
Avge . o o o o  .0014 .0002 
SDev . o o o o  .0026 . O O O l  
%RSD 131.1 193.2 40.41 

#I . o o o o  .0032 .0002 
#2 . O O O l  - .0005 .0003 

E r r o r s  LC Pass LC Pass LC Pass 
High . 0 0 5 0  . O l O O  . 0 0 5 0  
Low - .  0050  - .  0100 - .0050 

E l e m  Y 3710 Zn2062 Zr3496 
Units ppm PPm PPm 
Avge . O O O l  - .  0001 .0009 
SDev . O O O l  . 0 0 0 3  .0009 
%RSD 92.71 288.2 101.1 

#I .OOOl . O O O l  . 0015  
#2 . o o o o  - .  0003 .0003 

05/16/05 02 : 00: 0 1  PM Page 2 

01c)1$8 
PPm PPm PPm PPm 
.0058 .0003 - .  0010 .OOOl 
.0029 ,0015 .0005 . 0 0 0 9  
50.10 524.6 52.45 631.5 

.0078 .0013 - .0013 . 0 0 0 8  

.0037 - .  0008 - .  0006 - .0005  

LC Pass LC Pass LC Pass LC Pass 
.OlOO .0030 . 0 0 5 0  .0050 
- .  0100  - . 0 0 3 0  - .0050 - . 0 0 5 0  

T11908 U 4090 V - 2924 W 2079 

.0020 ,0093 - .0002  - .  0011 

. 0 0 5 3  .0123 . 0 0 0 8  .0029 
264.4 131.1 392.6 260.7 

PPm Pi% PPm P b  

-.  0018 .0180 . 0004  - .0032 
.0058 .0007 - .  0008 . O O l O  

LC Pass LC Pass LC Pass LC Pass 
.OlOO . l o o 0  . 0 0 5 0  * 0100  
- .OlOO - .  1000 - .  0100  - .  0050 

Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0050 
Low - .0050  - , 0 0 5 0  - .0050  



Analysis 

IntStd 
Mode 
Elem 
Wavl en 
Avge 
SDev 
%RSD 

Report 

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

7 1 2 5 5 4  
7 2 2 4 1 5  

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 

0 5 / 1 6 / 0 5  02  : 0 0 :  01 PM page 3 

5 6 7 



Analysis Report 05/16/05 02 : 04 : 48 PM 

Method: DAILY2 Sample Name : *w+!&+€€~ p~ ~ - l b - ' \  Operator: 
Run Time: 05/16/05 14:00:13 P& -141614 I 
Comment : 
Mode: CONC Corr. Factor: 1 

Bi2230 
010120 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0005 - .  0084 .0022 .0008 . O O O l  . O O O l  - .  0006 
SDev . 0 0 0 5  .0033 .0021 .0004 ,0001 . o o o o  .0050 
%RSD 116.9 39.34 97.95 59.17 46.23 4.381 817.6 

#I . O O O l  - .  0060 ,0007 .0011 .0002 . O O O l  - .  0041 
#2 .0008 - .  0107 .0037 .0004 . O O O l  . O O O l  .0029 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 .0500 .0050 .0050 . O l O O  
Low - .  0050 - .  0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge .0077 - .  0000 .0002 - .  0006 .0005 .0022 .0017 
SDev .0006 .0002 . O O O l  .0003 .0003 .0065 ,0087 

7.786 323.3 68.60 53.02 56.20 302.3 513.8 %RSD 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 0 7 3  . O O O l  . O O O l  - .  0008 .0007 - .  0025 - .  0045 
.0003 - .  0004 . 0003  .0068 .0078 #2 .0081 - .  0002 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 .0050 . 0 0 5 0  .0250 . l o o 0  

- .  1 0 0 0  - .  0050 - .  0250 Low - .  0500 - .  0050 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0004 . O O O l  .0006 . o o o o  .0003 - .  0114 .0375 
SDev . O O O l  . o o o o  .0055 . O O O l  .0004 .2782 .0070 
%RSD 19.24 46.50 928.5 1617. 146.8 2448. 18.73 

#I .0003 ,0001 - .0033 . O O O l  .0006 L- .2081 ,0325 
#2 .0004 . O O O l  .0045 - .  0001 - .  0000 H. 1854 .0425 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0050 . 0 5 0 0  . 0 0 5 0  .0050 .0500 .0500 
Low - .  0050 - .  0050 - .  0500 - .0050 - .  0050 - .  0500 - .  0500 
Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S - 1820 Sb2068 

Avge - .  0001 - .  0048 . O O O l  - .  0009 .0004 L-. 1302 .0026 
SDev .0003 .0078 .0041 .0018 .0009 .0084 .0043 
%RSD 377.2 161.7 4871. 190.4 211.3 6.456 166.7 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0003 .0007 .0030 .0003 - .0002 L-. 1243 .0056 
#2 . O O O l  L- .0104 - .  0028 - .  0022 .0011 L-. 1362 - .  0005 
Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Low LC Pass 

Low - .  0050 - .  0100 - .  0050 - .  0100 - .  0 1 0 0  
High .0050 .OlOO .0050 . O l O O  . O l O O  

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



Analysis Report 05/16/05 02 : 04 :48 PM Page 2 

010121 
PPm PPm 
.0022 - .  0014 
.0007 .0028 
31.20 199.9 

Units 
Avge 
SDev 
%RSD 

%R 
107.1 

.5 
.4943 

PPm 
.0022 
.0029 
131.3 

PPm 
.0022 
.0025 
112.7 

PPm 
H.0213 
. O O O l  
.6978 

PPm - .  0006 
444.7 
.0025 

#1 
#2 

106.7 
107.5 

,0002 
.0043 

.0040 

.0005 
H.0212 
H. 0214 

.0012 
- .0024 

.0027 - .  0034 

.0017 .0006 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC High 
. O l O O  
- .  0100 

LC Pass 
.0030 
- .  0030 

LC Pass LC Pass 
.0050 .0050 

- .  0050 - .  0050 
Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 
PPm 
.0012 
.0023 
185.1 

Ti3349 
PPm 
.0003 
. o o o o  
4.630 

TI1908 
PPm 
.0022 
.0020 
91.19 

Sr4215 
PPm 
. o o o o  
. o o o o  
64.38 

U 4090 

.0221 

.0057 
25.96 

PPm 
V 2924 W 2079 
PPm PPm - .  0001 - .  0029 
.0004 .0004 

297.8 13.65 

. O O O l  

. o o o o  
.0029 
- .  0004 

.0003 

.0003 
.0008 
.0036 

.0180 

.0261 
- .  0004 - .  0027 
. O O O l  - .0032 

Errors 
High 
Low 

LC Pass 
. 0 0 5 0  
- . 0 0 5 0  

LC Pass 
. O l O O  
- .  0100 

LC Pass 
,0050 
- . 0 0 5 0  

LC Pass 
. O l O O  
- .  0100 

LC Pass 
. l o o 0  
- .  1000 

LC Pass LC Pass 
.0050 . O l O O  - .  0050 - .  0100 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. O O O l  
388.2 

PPm 
Zn2062 
PPm 
.0006 
. O O O l  
12.51 

Zr3496 
PPm 
. O O l O  
. O O O l  
7.094 

#1 
#2 

. O O O l  
- .  0 0 0 1  

.0005 

.0006 
. O O l O  
.0011 

E r r o r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361 .384  
Avge 765243 
SDev 3 7 6 7 . 4 6 5  
%RSD , 4923227  

#I 762579 
#2 767907 

2 
Time 

0 5 / 1 6 / 0 5  0 2 : 0 4 : 4 8  PM 

3 4 5 
NOTUSED NOTUSED NOTUSED 

- -  - -  
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  



Analysis Report 05/16/05 02:09:38 PM 
c 

Operator: Method: DAILY2 Sample Name: m - E i W  pH g+ I &  'dl 

Run Time: 05/16/05 14:05:00 L c S a -  EtbH I 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A93280 A13082 As1890 B - 2496 Ba4934 Be3130 

Avge .0460 1.753 1.833 ,0009 1.823 .0456 
SDev .0004 . o o o  .009 ,0015 .003 . o o o o  
%RSD .8657 .0044 .4636 169.4 .1745 .0911 

Units ppm PPm PPm PPm PPm PPm 

#1 .0457 1.753 1.839 - .  0002 1.821 .0456 
#2 .0463 1.752 1.827 .0019 1.825 .0457 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 

Avge 18.70 .0470 .4593 .1800 .2267 1.024 
SDev .01 . O O O l  .0012 .0006 . O O O l  .012 
%RSD ,0330 .2317 .2555 .3461 .0643 1.164 

Units ppm PPm PPm PPm PPm PPm 

#1 18.69 .0469 .4585 .1805 .2266 1.015 
#2 18.70 .0471 .4601 .1796 .2268 1.032 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 

Avge - .  0004 .0002 18.62 .4699 - .  0005 16.57 
SDev .0004 . O O O l  .01 .0004 .0009 .20 
%RSD 108.9 51.75 .0326 ,0937 177.9 1.180 

Units ppm PPm PPm PPm PPm PPm 

#1 - .  0007 . O O O l  18.62 .4696 - .  0012 16.43 
#2 - .  0001 .0002 18.61 .4702 . O O O l  16.71 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 S 1820 
Units ppm PPm PPm PPm PPm PPm 
Avge .4433 - .  0089 .4503 .4507 - .  0005 - .  1299 
SDev .0013 .0025 .OOlO .0014 .0058 .0019 
%RSD .2893 28.13 .2168 .3097 1257. 1.430 

#I .4442 - .  0106 .4510 .4497 - .  0046 - .  1286 
#2 .4424 - .  0071 .4496 .4517 .0037 - .  1312 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 

Avge 106.6 1.907 1.892 3.745 .4506 1.897 
SDev .7 .007 .005 ,000 .0006 . 0 0 1  
%RSD .6138 .3452 .2478 .0087 .1343 .0508 

Units %R PPm PPm PPm PPm PPm 

#I 107.0 1.902 1.895 3.745 .4502 1.898 
#2  106.1 1.912 1.889 3.745 .4510 1.896 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 

Avge 3.847 - .  0152 . O O O l  1.856 - .  0390 .4565 
SDev . o o o  .0018 . O O O l  ,009 .0296 .0018 
%RSD .0025 11.72 82.29 .4778 75.77 .3874 

Units ppm PPm PPm PPm PPm PPm 

#I 3.847 - .  0165 . O O O l  1.849 - .  0599 .4577 
#2 3.847 - .  0139 .0002 1.862 - .  0181 .4552 

010123 

Bi2230 
PPm - .  0017 
.0050 

286.3 

.0018 
- .  0052 
K 7664 

15.72 
.01 

.0871 

Pi% 

15.71 
15.73 

Na5889 
PPm 
23.95 

.04 
.1803 

23.98 
23.91 

Sb2068 
PPm 
.4448 
.0047 
1.059 

.4415 

.4481 

Sn1899 
PPm 
,0003 
.0032 
1040. 

.0026 
- .  0019 
W 2079 
PPm 
- .0053 
.0023 

42.82 

- .  0037 
- .  0069 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

- .  0002 
. O O O l  

27.75 

P b  

- .  0003 
- .  0002 
1 
*Counts 
sc 
361.384 
761474 
4644.984 
.6099995 

764758 
758189 

Zn2062 
PPm 
.4657 
.0007 
. 1 5 2 9  

.4652 

.4662 

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  

05/16/05 02:09:38 PM 

Zr3496 
PPm 
.0004 
.0005 
128.0 

. o o o o  

.0008 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 05/16/05 02 : 14 :25 PM 

Operator: Method: DAILY2 Sample Name: 
Run Time: 05/16/05 14:09:50 
Comment : 
Mode: CONC Corr. Factor: 1 

262217 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag328O 
PPm 
- .  0004 
,0002 

56.85 

A13082 
PPm 
- .0087 
.0006 

6.759 

As1890 
PPm 
.0016 
.0003 
16.99 

B 2496 

.0127 

.OOOl 

.6170 

PPm 
Ba4934 
PPm 
.1108 
.OOOl 
.lo32 

Be3130 
PPm 
.OOOl 
. o o o o  
8.012 

Bi2230 
PPm 
,0004 
.0027 
762.3 

- .  0006 
- .  0003 

- .  0091 
- .  0082 

.0014 

.0017 
.0127 
.0126 

.1107 

.1109 
.OOOl 
, 0 0 0 1  

- .0016 
.0023 

Elem 
Units 
Avge 
SDev 
%RSD 

Cd2265 
PPm - .  0000 

. o o o o  
139.1 

Ca3179 
PPm 
1.458 
.002 
.1522 

Co2286 
PPm - .  0003 
.0003 

105.6 

Cr2677 
PPm - .  0007 
.0005 

64.52 

Cu3247 
PPm - .  0006 
.0003 

41.09 

Fe2714 
PPm 
.0075 
.0004 
5.987 

K-7664 
PPm 
.6989 
.0085 
1.219 

1.456 
1.459 

- .  0 0 0 0  
- .  0001 

- .  0005 
- .  0001 

- .0004 
- .  0011 

- .  0004 
- .  0008 

.0078 

.0071 
.6928 
.7049 

Li6707 
PPm 
.0007 
. o o o o  
6.244 

Elem 
Units 
Avge 
SDev 
%RSD 

La3988 
PPm - .  0007 
.0007 

95.21 

Mg2790 
PPm 
.1718 
.0039 
2.262 

Mn2576 
PPm 
.0005 
. o o o o  
6.303 

Mo2020 
PPm - .  0001 
.0004 

715.0 

Na3302 
PPm 
13.30 

.10 
.7679 

Na5889 
PPm 
18.08 

.04 
.2244 

#1 
#2 

- .  0012 
- .  0002 

.0006 

.0007 
.1690 
.1745 

.0005 

.0005 
.0002 
- .  0003 

13.23 
13.38 

18.11 
18.05 

Elem 
Units 
Avge 
SDev 
%RSD 

Ni2316 
PPm 
.0003 
.0003 
111.8 

P 1782 

.0176 

.0022 
12.63 

PPm 
2203/1 
PPm 
.0026 
. o o o o  
.5606 

2203/2 
PPm 
. 0 0 0 5  
.0015 
304.7 

Pd3404 
PPm 
.0008 
.0032 
412.7 

Sb2068 
PPm 
.0053 
.0016 
29.86 

S 1820 

1.586 
.016 
.9917 

PPm 

.OOOl 

.0005 
.0192 
,0161 

.0026 

.0026 
.0016 
- .  0006 

- . 0 0 1 5  
.0030 

1.597 
1.575 

.0064 

.0042 

1960/1 
PPm 
.0054 
.0057 
105.2 

Elem 
Units 
Avge 
SDev 
%RSD 

Sc3613 
%R 
108.2 

.8 
.7700 

1960/2 
PPm 
.0006 
.0033 
542.5 

Si2881 
PPm 
2.516 
.003 
.lo15 

Pb2 2 0 
PPm 
.0012 
. O O l O  
82.59 

Se196 
PPm 
.0022 
.0003 
14.99 

Sn1899 
PPm 
. o o o o  
.OOOl 
274.7 

#1 
#2 

108.8 
107.7 

.0014 

.0094 
.0030 
- .  0017 

2.514 
2.518 

.0019 

.0005 
.0025 
.0020 

- .  0 0 0 0  
.OOOl 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
. 0 0 4 1  
. o o o o  
1 . 0 0 0  

Th2837 
PPm 
. 0004  
.0003 
95.31 

Ti3349 
PPm 
.0002 
. o o o o  
5.907 

TI1908 
PPm 
. 0 0 4 1  
.0059 
143.6 

U 4090 
Pi% - .  0104 
.0086 

83.30 

V 2924 
P b  - .  0005 
,0001 

28.55 

W 2079 
P b  - .  0036 
.0011 

31.01 

,0041 
.0040 

.OOOl 

.0006 
,0002 
.0002 

- .  0001 
.0083 

- .  0165 
- .  0043 

- .  0006 
- .  0004 

- .  0044 
- .  0028 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

21.86 

PPm 

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

1 
*Counts 
sc 
361.384 
773472 
5987.073 
.7740512 

Zn2062 
PPm 
.0173 
.0002 
1.414 

.0172 

.0175 

2 
Time 

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

Zr3496 
PPm 
.0003 
.0004 
146.1 

- .  0000 
.0006 

05/16/05 02 : 14 : 25 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 05/16/05 02:19:11 PM Page 1 

Method: DAILY2 Sample Name: 262217d 
Run Time: 05/16/05 14:14:36 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 

Avge - .  0002 - .  0102 .0035 .0125 
SDev .0003 .0056 .0005 .0003 
%RSD 186.2 54.81 14.77 2.488 

Units ppm PPm PPm P b  

#1 - .  0004 - .  0062 ,0038 ,0123 
#2 . O O O l  - .  0141 .0031 .0127 

Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge 1.456 - .  0001 - .  0004 - .  0002 
SDev .002 . o o o o  .0002 .0004 
%RSD .1251 17.67 56.21 208.8 

#I 1.457 - .  0001 - .  0005 - .  0005 
#2 1.455 - .  0002 - .  0002 . O O O l  

Elem La3988 Li6707 Mg2790 Mn2576 

Avge - .  0009 .0006 .1674 . 0005  
SDev ,0004 . o o o o  . O O O l  . o o o o  
%RSD 42.32 3.445 .0664 3.770 

Units ppm PPm PPm PPm 

#1 - .  0006 .0006 .1673 .0005 
#2 - .  0012 .0006 .1675 .0005 

Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .0005 .0064 .0026 - .  0000 
SDev .0013 .0002 .0012 ,0020 
%RSD 260.1 3.248 44.47 6152. 

#I - .  0004 .0063 .0035 .0014 
#2 .0014 .0066 .0018 - .  0015 
Elem Sc3613 1960/1 1960/2 Si2881 

Avge 108.4 - .  0033 ,0011 2.514 
SDev 1.1 .0055 ,0036 .002 
%RSD 1.048 169.3 321.4 .0823 

Units %R PPm PPm PPm 

#I 109.2 .0006 - .  0014 2.513 
#2 107.6 - .  0071 .0037 2.515 

Elem Sr4215 Th2837 Ti3349 TI1908 

Avge .0040 .0023 .0003 .0039 
SDev . o o o o  .0021 . O O O l  .0014 
%RSD .1316 88.74 25.91 36.24 

Units ppm PPm PPm PPm 

#1 .0040 .0038 .0002 .0049 
#2 .0040 .0009 .0003 .0029 

Operator: 

010127 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
.1108 . O O O l  .0027 
.0002 . o o o o  .0054 
.2162 8.781 198.4 

.1110 .OOOl .0066 

.1107 ,0001 - .  0011 
Cu3247 Fe2714 K 7664 

. o o o o  - .0056 .6865 
,0003 .0038 .0022 
1452. 67.20 ,3168 

PPm PPm PPm 

- .  0002 - .  0082 .6881 
.0002 - .  0029 .6850 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
- .0003 13.16 18.08 
.0014 .09 .05 

446.0 .6851 .2716 

.0007 13.10 18.12 
- .  0013 13.22 18.05 

Pd3404 S 1820 Sb2068 

- .  0037 1.571 ,0028 
.0009 .014 .0043 

23.16 .9223 153.0 

PPm P b  PPm 

- .  0043 1.561 .0059 
- .  0031 1.581 - .  0002 
Pb220 Se196 Sn1899 
PPm PPm PPm 
.0009 - .0003 .0022 
.0017 .0006 .0012 
199.9 172.6 55.48 

.0021 - .  0007 ,0014 
- .  0004 . O O O l  .0031 

U 4090 V 2924 W 2079 
PPm PPm PPm 
- .  0164 - .  0003 - .  0026 
,0145 . o o o o  .0004 

88.37 6.140 15.57 

- .  0062 - .  0003 - .  0023 
- .  0267 - .  0003 - .  0028 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. o o o o  

6 4 . 4 5  

PPm 

- .  0000  
- .  0001 
1 
*Counts 
sc 
3 6 1 . 3 8 4  
7 7 4 8 2 5  
8 1 6 4 . 2 5 5  
1 . 0 5 3 6 9 0  

7 8 0 5 9 8  
769052  

Zn2062 
PPm 
. 0 1 6 9  
. 0 0 0 2  
1 . 1 1 4  

. 0 1 7 0  

. 0 1 6 7  

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 5 / 1 6 / 0 5  0 2 : 1 9 : 1 1  PM 

Z r 3 4 9 6  
PPm 
. 0 0 0 2  
. 0 0 0 5  
2 5 1 . 6  

. 0 0 0 6  
- .  0002  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 05/16/05 02 : 23 : 57 PM Page 1 

Method: DAILY2 Sample Name: 262218 
Run Time: 05/16/05 14:19:23 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 
010129 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge - .  0005 - .  0084 - .  0002 .0117 ,0946 .OOOl .0015 
SDev .0002 .0078 .0038 .0003 .0005 . o o o o  .0076 
%RSD 36.55 92.43 1586. 2.535 .5325 8.007 519.0 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0004 - .  0029 .0024 .0115 .0943 . O O O l  - .  0039 
#2 - .  0006 - .  0140 - .  0029 .0120 .0950 .OOOl .0069 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 1.536 - .  0000 .0002 - .  0005 .0002 .0042 .6989 
SDev . o o o  .OOOl .OOOl .OOOl .0004 ,0032 .0031 
%RSD .0138 311.4 28.10 27.13 162.8 76.47 .4459 

Units ppm PPm PPm PPm PPm PPm PPm 

#I 1.537 - .  0001 .0002 - .  0004 .0005 .0019 .6967 
#2 1.536 . o o o o  .OOOl - .  0006 - .  0000 .0064 .7011 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0004 .0007 .1776 .0005 - .  0005 13.23 18.26 
SDev .0008 . o o o o  .0058 . o o o o  .0004 .16 .12 
%RSD 182.8 4.315 3.263 6.354 88.17 1.237 .6310 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .OOOl .0007 .1817 .0005 - .  0008 13.11 18.17 
#2 - .  0010 ,0007 .1735 .0006 - .  0002 13.34 18.34 

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

Avge - .  0004 .0124 - .  0012 .0031 .0006 1.581 .0049 
SDev .OOOl .0026 ,0003 .0011 .0008 .043 .0015 
%RSD 14.15 20.85 29.27 35.87 120.7 2.691 30.38 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0004 .0142 - .  0009 .0023 .0012 1.551 .0039 
#2 - .  0005 .0105 - .  0014 .0038 .OOOl 1.611 .0060 

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

Avge 107.4 .0020 .0017 2.546 .0017 .0018 .0006 
SDev .5 .0019 .0027 .010 .0006 .0024 .0003 
%RSD .4305 94.07 161.7 .3869 37.22 135.0 48.00 

Units %R PPm PPm PPm PPm PPm PPm 

#1 107.1 .0034 .0036 2.539 .0012 .0035 .0004 
#2 107.7 .0007 - .  0002 2.553 .0021 .OOOl .0008 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm Pi% Pi% PPm 
Avge .0041 .0018 .0004 - .  0008 .0034 - .  0001 - .  0044 
SDev . o o o o  .0023 . o o o o  ,0002 .0052 .0003 .0004 
%RSD .0738 131.9 5.124 19.26 153.3 411.6 10.14 

.0071 .OOOl - .  0041 #1 .0041 .OOOl .0004 - .  0007 
#2 .0041 .0034 .0004 - .  0010 - .0003 - .  0002 - .  0047 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

43.52 

P b  

- .  0 0 0 1  
- .  0000  

1 
*Counts 
sc 
361.384 
767614 
3300.067 
.4299126 

765280 
769947 

Zn2062 
PPm 
.0169 
.0003 
1.529 

.0171 

.0167 

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 
.0005 
. O O O l  
13.06 

.0005 

.0004 

05/16/05 02 : 23 : 57 PM Page 2 

~101230 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 2 : 2 8 : 4 7  PM Page 1 

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

Operator: 
01013r. 

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

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

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

Avge  1 9 . 9 8  . 0 4 6 6  . 4 6 0 3  . 1 7 9 8  . 2 2 9 3  1 . 0 2 3  1 7 . 7 4  
SDev .01 . O O O l  , 0 0 0 3  . 0 0 0 5  . O O O l  , 0 0 7  . 0 4  
%RSD . 0 2 8 4  . 2 0 7 8  . 0 7 2 7  . 2 9 8 2  , 0 3 5 5  . 6 9 2 6  , 2 1 9 8  

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

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

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

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

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

#I . 0 0 0 6  . 0 0 0 9  1 8 . 6 1  . 4 7 0 2  - .  0 0 0 9  3 1 . 7 9  4 5 . 3 9  
#2 - .  0004 . 0 0 0 9  1 8 . 6 2  , 4 7 0 5  - .  0 0 1 3  3 2 . 0 1  4 5 . 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  Pd3404  S - 1 8 2 0  Sb2068  

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

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

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

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 7 . 8  1 . 9 2 9  1 . 9 2 2  6 . 2 9 3  . 4 4 6 4  1 . 9 2 4  - .  0 0 0 3  
SDev . 8  . 0 1 3  . 0 0 8  , 0 1 4  . 0 0 0 4  .001 . 0 0 3 1  
%RSD . 7 4 4 2  . 6 5 7 6  . 4 2 2 2  . 2 1 4 9  . 0 8 9 6  . 0 6 3 2  8 9 8 . 2  

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

- .  0042 Avge  3 . 9 2 1  - .  0 1 1 9  . 0 0 0 4  1 . 8 6 2  - .  0 3 8 9  . 4 5 7 8  
SDev . 0 0 3  . 0 0 1 6  . 0 0 0 2  . 0 0 4  . 0 0 3 1  . 0 0 0 9  , 0 0 1 9  
%RSD . 0 8 6 5  13 .53  5 1 . 2 5  . 2 3 7 6  7 . 9 5 7  . 1 9 1 9  4 4 . 5 7  

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

#I 3 . 9 2 3  - .  0 1 0 8  . 0 0 0 2  1 .858  - .  0 3 6 7  . 4 5 7 1  - . 0 0 5 6  
#2 3 . 9 1 8  - .  0 1 3 1  . 0 0 0 5  1 . 8 6 5  - .  0 4 1 1  . 4 5 8 4  - .  0 0 2 9  



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 1  
.OOOl 

4 4 . 9 8  

PPm 

- .  0 0 0 1  
- .  0002 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
770138  
5 7 6 2 . 2 1 3  
. 7 4 8 2 0 5 8  

774212  
7 6 6 0 6 3  

Zn2062 
PPm 
. 4 8 3 7  
. 0 0 0 2  
. 0 3 8 2  

. 4 8 3 6  
, 4 8 3 9  

2 
Time 
- -  

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

10000 
10000 

0 5 / 1 6 / 0 5  0 2 : 2 8 : 4 7  PM 

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

. 0 0 0 3  

. 0 0 0 6  

U 0 1 3 2  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  02  : 33 : 33 PM Page 1 

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

010133 
Operator: 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  , 0 0 0 2  - .  0112  , 0 0 0 9  . 0 1 2 7  . 1 1 0 5  . O O O l  . 0 0 2 9  
SDev , 0 0 0 6  . 0 0 1 7  . 0 0 4 6  . 0 0 0 7  . 0 0 0 4  . o o o o  . 0 0 1 6  
%RSD 3 0 3 . 2  1 5 . 5 6  5 2 4 . 3  5 . 6 0 0  . 3 4 1 4  1 7 . 4 0  5 5 . 8 9  

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

#I - .  0002 - .  0100  . 0 0 4 2  . 0 1 3 2  . 1 1 0 8  . O O O l  . 0 0 4 1  
#2 , 0 0 0 6  - .  0124  - .  0024 . 0 1 2 2  . 1 1 0 3  . O O O l  . 0 0 1 8  

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

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

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

#1 1 . 4 8 6  - . 0 0 0 2  . 0 0 0 8  - .  0002 . 0 0 0 3  , 0 0 0 8  . 6 4 3 0  
#2 1 . 4 8 9  - .  0 0 0 1  - .  0 0 0 1  , 0 0 1 1  . 0 0 0 9  . 0 1 8 0  . 6 6 2 9  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  - .  0006  . 0 0 0 7  . 1 6 9 7  . 0003  - .  0002  1 3 . 2 9  1 8 . 1 6  
SDev . 0 0 1 2  . O O O l  . 0 0 4 0  . o o o o  . O O O l  . 2 3  . 0 2  
%RSD 2 1 8 . 2  1 3 . 3 7  2 . 3 7 1  3 . 3 1 1  6 3 . 0 1  1 . 7 5 6  , 1 0 7 6  

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

#I - .  0014 . 0 0 0 6  . 1 7 2 5  . 0 0 0 3  - .  0 0 0 1  1 3 . 1 2  1 8 . 1 8  
#2 . 0 0 0 3  . 0 0 0 7  . 1 6 6 8  . 0 0 0 3  - .  0 0 0 3  1 3 . 4 5  18 .15  

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 - .  0003  . 0 1 2 0  . 0 0 0 3  - .  0012  - .  0002  1 . 5 9 2  .0011 
SDev . 0 0 0 9  . 0 0 2 2  , 0 0 3 8  . 0 0 1 2  . 0 0 0 4  . 0 0 3  . 0 0 1 5  
%RSD 2 8 6 . 8  1 8 . 7 3  1 1 2 7 .  1 0 0 . 3  1 7 8 . 0  .1835 1 4 1 . 0  

#1 - .  0 0 0 9  . 0 1 0 4  - .  0024 - .  0004 . O O O l  1 . 5 9 4  . o o o o  
#2 , 0 0 0 3  . 0 1 3 5  . 0 0 3 1  - .  0 0 2 1  - .  0 0 0 5  1 . 5 9 0  . 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  

Avge  1 0 8 . 2  - .  0 0 0 7  - .  0004  2 . 5 0 8  - .  0 0 0 7  - .  0 0 0 5  . 0 0 0 3  
SDev . 6  . 0 0 8 7  . 0 0 0 5  , 0 0 5  . 0 0 0 5  . 0 0 2 6  . 0 0 0 9  
%RSD . 5 7 0 5  1 2 9 3 .  1 2 2 . 3  . 1 8 5 0  6 6 . 1 8  5 6 2 . 9  3 0 7 . 5  

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

#I 1 0 8 . 6  . 0 0 5 5  - .  0 0 0 7  2 . 5 0 5  - .  0 0 1 0  . 0 0 1 4  - .  0 0 0 3  
#2 1 0 7 . 7  - . 0 0 6 8  - .  0 0 0 1  2 . 5 1 1  - .  0004  - .  0023  . 0 0 0 9  

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 P b  PPm PPm 
Avge . 0 0 4 1  . 0 0 1 3  . 0 0 0 3  . 0 0 5 3  - .  0024  . 0 0 0 3  - .  0038  
SDev . o o o o  . 0 0 0 4  . o o o o  . 0 0 0 2  . 0 0 9 9  . 0 0 0 3  . 0 0 1 6  
%RSD . 3 6 2 7  3 0 . 3 4  1 3 . 0 8  4 . 3 1 3  4 0 9 . 5  1 1 4 . 3  4 1 . 2 8  

#I . 0 0 4 1  . O O l O  . 0 0 0 2  . 0 0 5 4  - .  0094  . 0 0 0 5  - .  0 0 4 9  
#2 . 0 0 4 0  . 0 0 1 6  . 0 0 0 3  . 0 0 5 1  . 0 0 4 6  . O O O l  - .  0027  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y - 3710 
PPm 
. O O O l  
. O O O l  
40.57 

. O O O l  

. O O O l  

1 
*Counts 
sc 
361.384 

4437.095 
.5741371 

772828 

775966 
769691 

Zn2062 
PPm 
.0192 
. O O O l  
.3836 

.0192 

.0191 

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  

05/16/05 02:33:33 PM 

Zr3496 
PPm 
,0006 
. O O O l  
24.36 

.0005 

.0007 

010134 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  02  : 38 : 2 0  PM Page 1 

Method: DAILY2 Sample N a m e :  2 6 2 2 2 0  
Run T i m e :  0 5 / 1 6 / 0 5  1 4 : 3 3 : 4 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

010135 Operator: 

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

#1 . 0 0 0 6  - .  0044  . 0 0 3 8  . 0 1 0 9  . 1 1 9 1  .OOOl . 0 1 0 2  
#2 .OOlO . 0 0 1 9  . 0 0 2 3  . 0 1 1 5  . 1 1 9 5  .OOOl . 0 0 9 7  

K 7664  F e 2 7 1 4  - E l e m  Ca3179 Cd2265  Co2286 C r 2 6 7 7  Cu3247  

A v g e  1 . 4 9 1  , 0 0 0 2  . 0 0 0 3  - .  0 0 0 8  . 0 0 0 3  . 0 1 5 3  . 6 2 6 9  
SDev . 0 0 3  . 0 0 0 3  .OOOl . 0 0 0 4  , 0 0 0 9  . 0 0 7 5  . o o o o  
%RSD . 1 6 9 3  113 .3  1 8 . 9 8  4 8 . 4 2  2 7 0 . 2  4 9 . 1 3  . 0 0 0 9  

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

#1 1 . 4 9 3  . o o o o  . 0 0 0 2  - .  0 0 0 5  - .  0 0 0 3  . 0 2 0 6  . 6 2 6 9  
#2 1 . 4 8 9  . 0 0 0 4  . 0 0 0 3  - .  0 0 1 1  .OOlO .OlOO . 6 2 6 9  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . 0 0 0 8  . 0 0 0 7  . 1 8 0 7  . 0 0 0 3  . 0 0 0 3  1 3 . 5 1  1 8 . 2 9  
SDev . 0 0 0 6  . o o o o  . o o o o  . o o o o  . 0 0 1 5  .01 . 0 3  
%RSD 8 2 . 6 2  3 . 4 7 8  . 0 0 4 4  1 2 . 7 9  4 4 2 . 6  . 0 7 1 6  . 1 5 7 7  

Un i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 0 3  . 0 0 0 7  . 1 8 0 7  . 0 0 0 3  . 0 0 1 4  1 3 . 5 2  1 8 . 2 7  #1 
#2 . 0 0 1 2  . 0 0 0 7  . 1 8 0 7  . 0 0 0 3  - .  0 0 0 7  1 3 . 5 1  1 8 . 3 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  S b 2 0 6 8  

Avge  - .  0007  , 0 1 7 6  . 0 0 2 2  . 0 0 0 7  . 0 0 1 7  1 . 5 9 7  . 0 0 7 6  
SDev , 0 0 0 8  .OOlO . 0 0 2 4  . 0 0 2 6  . 0 0 0 6  . 0 0 2  .OOOl 
%RSD 1 2 4 . 0  5 . 7 1 9  1 0 9 . 3  3 8 9 . 1  3 2 . 9 6  . l o 3 6  . 7 7 6 5  

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

#1 - .  0013  . 0 1 6 9  . 0 0 0 5  . 0 0 2 5  . 0 0 2 1  1 . 5 9 6  . 0 0 7 7  
. 0 1 8 3  . 0 0 3 9  - .  0012  . 0 0 1 3  1 . 5 9 8  . 0 0 7 6  #2 - .  0 0 0 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  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge  1 0 8 . 2  - .  0 0 0 2  - .  0 0 1 1  2 . 5 3 7  . 0 0 1 2  - .  0 0 0 8  .0011 
SDev .1 . 0 0 0 9  . 0 0 1 9  , 0 0 1  .OOlO .OOlO . 0 0 2 6  
%RSD . 1 1 7 8  4 0 0 . 3  1 7 5 . 6  . 0 2 6 8  8 1 . 3 4  1 2 6 . 3  2 3 9 . 0  

#I 1 0 8 . 1  - .  0 0 0 8  . 0 0 0 3  2 . 5 3 7  . 0 0 1 9  - .  0 0 0 1  - .  0 0 0 7  
#2 1 0 8 . 3  . 0 0 0 4  - .  0 0 2 5  2 . 5 3 8  . 0 0 0 5  - .  0 0 1 5  . 0 0 2 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 2 9 2 4  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  . 0 0 4 1  - .  0010  . 0 0 0 2  . 0 0 4 7  . 0 4 3 3  - .  0002  - .  0 0 1 9  
SDev . o o o o  . 0 0 0 8  . 0 0 0 3  . 0 0 4 4  . 0 1 6 9  .OOOl . 0 0 0 7  
%RSD . 8 6 7 6  8 0 . 1 2  2 1 5 . 4  9 4 . 0 2  3 8 . 9 6  6 0 . 4 4  3 5 . 6 8  

#I . 0 0 4 1  - .  0 0 1 5  - .  0 0 0 1  . 0 0 1 6  . 0 3 1 4  - . 0 0 0 3  - .  0024  
#2 . 0 0 4 2  - .  0004  . 0 0 0 4  . 0 0 7 8  . 0 5 5 2  - .  0 0 0 1  - .  0014  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

- .  0002 
. o o o o  

30.35 

PPm 

- .  0001 
- .  0002 
1 
*Counts 
sc 
361.384 
773274 
891.6616 
.1153100 

772643 
773904 

Zn2062 
PPm 
.0569 
. o o o o  
.0134 

.0569 

.0570 

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  

05/16/05 02 : 38 :20 PM 

Zr3496 
PPm 
.0002 
.0005 
269.0 

- .0002 
.0005 

0103136 

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



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 2 : 4 3 : 1 0  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 2 2 1  
Run T i m e :  0 5 / 1 6 / 0 5  1 4 : 3 8 : 3 2  
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  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  - .  0114  . 0 0 5 2  . 0 1 1 2  .1155 . O O O l  , 0 0 2 1  
SDev . 0 0 0 4  . 0 0 4 5  . 0 0 3 8  . 0 0 2 3  . 0 0 0 2  . o o o o  . 0 0 3 8  
%RSD 1 0 2 . 6  3 9 . 5 7  7 3 . 8 0  2 0 . 4 6  . 1 9 4 3  1 2 . 5 8  1 7 8 . 5  

#I . O O O l  - .  0 1 4 5  . 0 0 2 5  . 0 1 2 8  . 1 1 5 6  . O O O l  . 0 0 4 8  
#2 . 0 0 0 8  - , 0 0 8 2  , 0 0 7 8  . 0 0 9 6  .1153 . O O O l  - .  0006  

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

Avge  1 . 4 2 6  .OOOl - .  0 0 0 5  - .  0004 . 0 0 0 2  - .  0036  . 6 0 8 2  
SDev .001 . 0 0 0 2  . 0 0 0 2  . 0 0 1 9  . 0 0 1 6  . 0 1 1 4  . 0 1 6 9  
%RSD . 0 5 9 3  2 7 0 . 7  2 9 . 3 1  5 2 1 . 5  7 5 7 . 5  3 2 0 . 9  2 . 7 7 8  

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

#I 1 . 4 2 5  - .  0 0 0 1  - .  0004  . O O l O  . 0 0 1 4  - .  0117  . 5 9 6 2  
#2 1 . 4 2 6  . 0 0 0 2  - .  0 0 0 7  - . 0 0 1 7  - .  0 0 0 9  , 0 0 4 5  , 6 2 0 1  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  . o o o o  . 0 0 0 7  . 1 6 7 2  . 0 0 0 2  . o o o o  1 3 . 3 9  1 8 . 2 5  
SDev . O O O l  . O O O l  . 0 0 4 4  , 0 0 0 1  . O O O l  . 1 7  .01 
%RSD 8 5 4 . 3  9 . 3 9 9  2 . 6 5 4  3 9 . 3 3  2 3 1 . 6  1 . 2 4 3  . 0 7 4 9  

Un i t s  pprn PPm PPrn PPrn PPrn PPrn PPrn 

#I . O O O l  . 0 0 0 6  . 1 6 4 1  . 0 0 0 3  . O O O l  1 3 . 5 1  1 8 . 2 6  
#2 - .  0 0 0 0  . 0 0 0 7  , 1 7 0 4  . 0 0 0 2  - .  0 0 0 0  1 3 . 2 7  1 8 . 2 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  . o o o o  . 0 0 3 1  . 0 0 1 7  - .  0006  . O O l O  1 . 5 8 8  . 0 0 3 1  
SDev . o o o o  . 0 0 5 7  . 0 0 2 0  . 0 0 2 1  . 0 0 1 8  . 0 0 2  . 0 0 1 9  
%RSD 7 5 . 6 7  1 8 1 . 7  1 1 9 . 7  3 6 1 . 2  1 6 8 . 1  . l o 9 5  6 2 . 5 3  

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

#1 . o o o o  , 0 0 7 1  . 0 0 0 3  . 0 0 0 9  - .  0002  1 . 5 8 7  . 0 0 4 5  
#2 . O O O l  - .  0 0 0 9  . 0 0 3 1  - .  0 0 2 1  . 0 0 2 3  1 . 5 9 0  . 0 0 1 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 7 . 4  . 0 0 1 2  - .  0022  2 . 5 2 2  . 0 0 0 2  - .  0 0 1 1  - .  0013  
SDev . o  , 0 0 0 1  . 0 0 4 3  . o o o  . 0 0 0 7  . 0 0 2 9  . 0 0 2 6  
%RSD . 0 4 5 2  9 . 3 5 3  1 9 3 . 7  . 0 1 5 5  3 7 6 . 3  2 7 3 . 3  1 9 3 . 2  

#I 1 0 7 . 5  . 0 0 1 3  . 0 0 0 8  2 . 5 2 2  , 0 0 0 7  . O O l O  , 0 0 0 5  
- .  0032  #2 1 0 7 . 4  .0011 - . 0 0 5 2  2 . 5 2 2  - .  0 0 0 3  - .  0 0 3 1  

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

#1 . 0 0 3 9  . 0 0 5 1  . 0 0 0 5  - .  0 0 0 0  - .  0 2 3 1  . 0 0 0 5  - .  0 0 5 9  
#2 . 0 0 3 9  - .  0 0 1 1  . 0 0 0 2  . 0 0 1 2  . 0 2 0 0  - .  0006  - .  0 0 2 5  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710  

. o o o o  

. 0 0 0 3  
8 7 0 . 4  

PPm 

. 0 0 0 2  
- .  0002 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
767768  
3 0 1 . 9 3 4 6  
. 0 3 9 3 2 6 3  

7 6 7 9 8 1  
767554  

Zn2062 
PPm 
. 0 1 4 1  
. o o o o  
. 2 3 6 7  

. 0 1 4 1  
, 0 1 4 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 0 0 6  
. 0 0 0 5  
9 0 . 6 7  

.OOlO 

. 0 0 0 2  

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

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



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

Method: DAILY2 S a m p l e  N a m e :  262222  
Run T ime :  0 5 / 1 6 / 0 5  1 4 : 4 3 : 2 2  
Comment : 
Mode: CONC Corr. F a c t o r :  1 

Operator: 

010139 

E l e m  A93280 A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  . 0 0 0 7  - .  0032  . 0 0 1 8  .0111 . 1 1 6 8  .OOOl . 0 0 7 9  
SDev . 0 0 0 5  . 0 0 2 7  . 0 0 0 8  . 0 0 0 7  . 0 0 0 2  . o o o o  .0011 
%RSD 6 4 . 4 6  8 5 . 6 1  4 6 . 0 1  6 . 3 9 5  . 1 9 6 5  1 . 8 9 5  1 3 . 8 4  

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

#I , 0 0 1 0  - .  0012  . 0 0 1 2  . 0 1 0 6  . 1 1 7 0  .OOOl . 0 0 8 7  
#2 . 0 0 0 4  - .  0 0 5 1  . 0 0 2 4  . 0 1 1 6  . 1 1 6 6  .OOOl , 0 0 7 1  

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

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

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

#I 1 . 4 9 3  . 0 0 0 4  . 0 0 0 6  - .  0008  . 0 0 0 6  - .  0030  . 6 9 8 1  
#2 1 . 4 8 9  . 0 0 0 2  - .  0 0 0 9  - .  0 0 1 0  - .  0 0 0 1  . 0 1 9 8  . 7 1 4 6  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 

Avge  .OOOl . 0 0 0 7  . 1 7 5 6  .OOOl - .  0 0 0 9  1 3 . 5 6  1 8 . 3 5  
SDev .0011 .OOOl , 0 0 6 1  .OOOl . 0 0 1 2  . 3 8  . 0 4  
%RSD 8 8 7 . 3  7 . 5 4 5  3 . 4 9 8  4 8 . 3 6  1 2 8 . 2  2 . 8 0 3  . 2 4 0 6  

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

#1 . 0 0 0 9  . 0 0 0 6  . 1 8 0 0  .OOOl - .  0 0 0 1  1 3 . 2 9  1 8 . 3 9  
#2 - .  0007 . 0 0 0 7  . 1 7 1 3  .OOOl - .  0 0 1 8  1 3 . 8 3  1 8 . 3 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  

Avge  . 0 0 0 4  . 0 1 3 6  . 0 0 1 2  - .  0002  , 0 0 0 8  1 . 5 9 0  . 0 0 3 2  
SDev . 0 0 0 6  .OlOO . 0 0 2 3  . 0 0 1 2  , 0 0 6 0  . 0 2 1  . 0 0 0 9  
%RSD 1 5 3 . 1  7 3 . 5 8  1 8 8 . 4  5 5 0 . 0  7 6 9 . 0  1 . 3 5 2  2 8 . 8 8  

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

#I . 0 0 0 9  , 0 2 0 6  . 0 0 2 8  - .  0 0 1 1  - .  0 0 3 5  1 . 5 7 5  . 0 0 2 5  
#2 - .  0 0 0 0  . 0 0 6 5  - .  0004  . 0 0 0 6  . 0 0 5 0  1 . 6 0 5  , 0 0 3 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  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge 1 0 8 . 4  - .  0020  . 0 0 0 6  2 . 5 5 0  . 0 0 0 3  - .  0 0 0 3  .OOOl 
SDev . 6  . 0 0 0 6  .OOOl . 0 0 4  . o o o o  .OOOl . 0 0 1 6  
%RSD . 5 6 7 1  2 7 . 9 1  2 7 . 4 7  . 1 4 2 5  1 4 . 4 3  2 9 . 6 7  1 3 5 2 .  

#I 1 0 8 . 9  - .  0016  , 0 0 0 5  2 . 5 5 3  . 0 0 0 3  - .  0002 - .  0010  
#2 1 0 8 . 0  - .  0024  . 0 0 0 7  2 . 5 4 8  . 0 0 0 3  - . 0 0 0 3  . 0 0 1 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 . 0 0 4 1  - . 0 0 4 3  . 0 0 0 2  . 0 0 3 7  . 0 3 1 0  - .  0 0 0 5  - .  0043  
SDev . o o o o  . 0 0 0 9  . o o o o  . 0 0 1 3  . 0 2 6 9  . o o o o  . 0 0 0 2  
%RSD . 4 1 4 9  1 9 . 9 7  5 . 8 9 2  3 4 . 9 1  8 6 . 8 0  3 . 9 6 4  3 . 5 8 1  

#1 . 0 0 4 1  - .  0 0 3 7  . 0 0 0 2  . 0 0 2 8  . 0 5 0 0  - .  0 0 0 5  - . 0 0 4 4  
#2 . 0 0 4 1  - .  0050  . 0 0 0 2  . 0 0 4 6  . 0 1 2 0  - .  0004 - . 0 0 4 2  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0002 
. O O O l  

27.35 

Pi% 

- .  0003 
- .  0002 
1 
*Counts 
sc 
361.384 
774728 
4364.263 
.5633284 

777814 
771642 

Zn2062 
PPm 
.0117 
.0005 
4.122 

.0121 

.0114 

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 
. o o o o  
.0004 
1547. 

.0003 
- .  0003 

05/16/05 02 :47: 57 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 2 : 5 9 : 4 1  PM Page 1 

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

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

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

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

U n i t s  ppm PPm PPm 

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

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 . 1 0 0  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 
U n i t s  ppm PPm PPm 
Avge 4 . 9 2 6  5 . 1 9 8  1 9 . 9 9  
SDev . 0 0 2  , 0 0 2  .01 
%RSD . 0 3 7 2  . 0 4 6 5  . 0 6 2 9  

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

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  
H i g h  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 Pi% PPm 
Avge 4 . 8 7 8  5 . 0 0 4  4 . 9 1 1  
SDev . 0 0 3  . 0 1 3  . 0 1 8  
%RSD . 0 6 3 3  , 2 5 0 1  . 3 7 0 4  

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

E r r o r s  LC P a s s  LC P a s s  NOCHECK 
High 5 . 5 0 0  5 . 5 0 0  
Low 4 . 5 0 0  4 . 5 0 0  

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

Operator: 

010141 

B 2496  Ba4934 Be3130 B i 2 2 3 0  

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

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

PPm PPm PPm PPm 

4 . 8 5 3  9 . 9 4 5  . 9 8 8 5  5 . 0 1 9  
4 . 8 7 9  9 . 9 5 5  . 9 8 7 9  5 . 0 1 6  

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  , 9 0 0 0  4 . 5 0 0  

C r 2 6 7 7  Cu3247 Fe2714  K 7664  

1 . 9 7 7  2 . 0 2 9  1 0 . 5 5  1 8 . 6 9  
. 0 0 2  . o o o  . o o  . 0 6  

. l o 2 4  . 0 1 2 9  . 0 1 4 5  . 3 3 2 6  

PPm PPm PPm PPm 

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

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 . 0 4 2  5 . 1 4 0  2 7 . 8 4  H41 .36  
.001 . 0 0 6  . 1 3  . 0 2  

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

1 . 0 4 2  5 . 1 4 4  2 7 . 9 4  H 4 1 . 3 5  
1 . 0 4 1  5 .135  2 7 . 7 5  H 4 1 . 3 7  

LC P a s s  LC P a s s  LC P a s s  LC H i g h  
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 2 5  . 9 9 8 3  L . 8 5 3 0  1 . 0 2 1  
.011 . 0 0 3 9  . 0 0 4 0  . 0 0 8  

, 2 2 0 7  . 3 9 4 3  . 4 6 3 3  . 7 8 8 7  

PPm PPm PPm PPm 

4 . 9 3 3  . 9 9 5 5  L .  8 5 5 8  1 . 0 2 6  
1 . 0 0 1  L .  8502  1 . 0 1 5  4 . 9 1 8  

NOCHECK LC P a s s  LC Low 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  

S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
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Units 
Avge 
SDev 
%RSD 

%R 
97.75 
.29 

.3015 

PPm 
5.176 
.016 
.3175 

PPm 
5.201 
.017 
.3310 

PPm 
5.124 
.017 
.3277 

PPm 
4.920 
.013 
.2705 

.006 . o o o  
.1156 .0007 

5.188 4.909 
5.197 4.909 

97.96 
97.54 

5.187 
5.164 

5.189 
5.213 

5.136 
5.112 

4.930 
4.911 

LC Pass LC Pass 
5.500 5.500 
4.500 4.500 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
5.500 
4.500 

LC Pass 
5.500 
4.500 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
5.205 
.002 
.0380 

Th2837 
PPm 
.9866 
.0026 
.2588 

Ti3349 
PPm 
4.964 
.003 
.0595 

T11908 
PPm 
5.131 
.010 
.2002 

U 4090 
Pi% 
L. 8444 
.0123 
1.457 

V 2924 W 2079 

5.050 1.006 
.002 .001 
.0323 ,0825 

PPm PPm 

5.203 
5.206 

.9884 

.9848 
4.966 
4.962 

5.138 
5.124 

L.8531 
L.8357 

5.051 1.005 
5.049 1.006 

LC Pass LC Pass 
5.500 1.100 
4.500 .g000 

LC Pass 
5.500 
4.500 

LC Pass 
1.100 
. g o o 0  

LC Pass 
5.500 
4.500 

LC Pass 
5.500 
4.500 

LC Low 
1.100 
. g o o 0  

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

4.988 
.008 
,1511 

PPm 
Zn2062 
PPm 
1.041 
.002 
,1537 

Zr3496 
PPm 
4.925 
.003 
.0699 

4.993 
4.982 

1.042 
1.040 

4.922 
4.927 

LC Pass 
5.500 
4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Errors 
High 
Low 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 3 4 

0 5 / 1 6 / 0 5  0 2 : 5 9 : 4 1  PM 

5 6 OJ0143 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
698412 1 0 0 0 0  
2093 .036  . O O O O O O O  - -  
.2996850  . O O O O O O O  - -  

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

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

699892 1 0 0 0 0  
696932 1 0 0 0 0  
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Method: DAILY2 Sample Name: ccb4 
Run Time: 05/16/05 15:01:43 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0006 - .  0065 .0029 
SDev .0005 .0029 .0006 
%RSD 92.91 44.66 21.42 

Units ppm PPm PPm 

#1 .0002 - .  0044 .0024 
#2 . O O l O  - .  0085 .0033 

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

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0011 .0003 - .  0000 
SDev .0017 .0004 .0008 
%RSD 156.0 129.4 1796. 

#1 - .  0001 . o o o o  - .  0 0 0 6  
#2 .0022 .0006 .0005 

Errors LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 
Low - .  0500 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge . 0 0 0 2  .0002 .0012 
SDev .0006 . O O O l  .0051 
%RSD 225.5 24.58 434.2 

#I - .  0001 .0002 - .  0024 
#2 ,0006 .0002 .0047 

Errors LC Pass LC Pass LC Pass 
High ,0050 .0050 .0500 
Low - .0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge - .0014 - .  0075 .0011 
SDev ,0002 .0107 ,0046 
%RSD 17.13 142.2 400.6 

#I - .  0015 . o o o o  .0044 
#2 - .  0012 L-. 0151 - .  0021 
Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High .0050 . O l O O  

Elem Sc3613 1960/1 1960/2 

Operator: 

010144 

B 2496 Ba4934 Be3130 Bi2230 

.0031 .0002 .OOOl .0059 

.0005 . o o o o  . o o o o  .0032 
15.85 23.76 7.532 54.12 

PPm PPm PPm PPm 

.0035 . O O O l  .0002 ,0036 

.0028 .0002 . O O O l  ,0081 

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 - .  0001 .0011 ,0027 .0143 
. O O O l  . O O O l  .0123 .0052 

223.9 13.47 449.7 36.35 

- .  0 0 0 2  . O O l O  - .  0060 .0180 
. o o o o  .0013 .0115 .0106 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 .1000 
- .  0050 - .  0050 - .  0250 - .  1000 
Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 

.0182 - .  0000 .0012 
. o o o o  . 0 0 0 3  .0079 .0014 

78.18 27.69 40.12 7.688 

- .  0196 

- .  0000 ,0009 - .  0141 .0172 
- .  0000 .0014 - .  0252 .0192 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0500 .0500 
- .  0050 - .  0050 - .  0500 - .  0500 
2203/2 Pd3404 S 1820 Sb2068 

- .  0019 .0012 L-. 1317 .0073 
.0006 .0003 . o o o o  .0028 

29.41 24.31 .0048 37.94 

PPm PPm Pi% PPm 

- .0015 ,0014 L-. 1317 .0053 
- .0023 . O O l O  L-. 1317 .0092 

NOCHECK LC Pass LC Low LC Pass 
.0050 . O l O O  . O l O O  
- .  0050 - .  0100 - .  0 1 0 0  

Si2881 Pb220 Se196 Sn1899 



0 5 / 1 6 / 0 5  0 3 : 0 6 : 1 9  PM Page 2 Analysis R e p o r t  

010145 
P P m  P P m  P P m  P P m  

H .  0107  - .  0 0 0 9  . 0 0 0 7  . 0 0 0 6  
. 0 0 2 4  . 0 0 1 9  .0011 . 0 0 1 6  
2 2 . 8 1  2 1 5 . 5  1 6 5 . 2  2 5 2 . 5  

U n i t s  %R 

S D e v  . o o  
%RSD . 0 0 3 2  

A v g e  9 9 . 4 4  
P P m  
.0011 
. 0 0 0 3  
2 7 . 5 1  

P P m  
. 0 0 0 5  
. 0 0 1 9  
3 9 7 . 6  

. 0 0 9 0  . 0 0 0 5  - .  0 0 0 1  - . 0 0 0 5  
H .  0124  - .  0 0 2 2  . 0 0 1 5  . 0 0 1 8  

#I 9 9 . 4 4  
#2 9 9 . 4 3  

. 0 0 1 3  

. 0 0 0 9  
- . 0 0 0 8  
. 0 0 1 8  

LC High LC Pass LC P a s s  LC Pass 
. O l O O  . 0 0 3 0  . 0 0 5 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - , 0 0 5 0  - . 0 0 5 0  

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

NOCHECK NOCHECK 

E l e m  S r 4 2 1 5  
U n i t s  p p m  

S D e v  . O O O l  
%RSD 1 1 0 . 5  

A v g e  . O O O l  

Th2837  
P P m  - .  0 0 0 6  

. 0 0 1 6  
2 7 3 . 0  

T i 3 3 4 9  
P P m  
. 0 0 0 2  
. o o o o  
1 8 . 7 6  

T11908  U 4 0 9 0  V 2924  W - 2 0 7 9  

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

. 0 0 0 5  . 0 2 2 0  . 0 0 0 9  . 0 0 0 2  
1 3 2 . 8  9 3 . 6 6  1531. 2 5 . 8 4  

- 
P P m  P P m  P P m  P P m  

#1 . o o o o  
#2 . O O O l  

. 0 0 0 2  

. 0 0 0 2  
. o o o o  . 0 0 7 9  - . 0 0 0 7  - .  0 0 1 1  
. 0 0 0 8  . 0 3 9 0  . 0 0 0 6  - .  0 0 0 8  

. 0 0 0 5  
- .  0 0 1 7  

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  LC Pass 
. O l O O  . l o o 0  . 0 0 5 0  . O l O O  
- .  0 1 0 0  - .  1 0 0 0  - .  0050  - . O l O O  

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

LC Pass 
. O l O O  
- .  0 1 0 0  

E l e m  Y 3 7 1 0  
U n i t s  p g m  
A v g e  . o o o o  
SDev . O O O l  
%RSD 2 2 2 . 3  

Zn2062 
P P m  
. O O O l  
. 0 0 0 2  
2 7 5 . 2  

Z r 3 4 9 6  
P P m  
. 0 0 0 5  
. 0 0 0 9  
1 6 8 . 1  

#1 - .  0 0 0 0  
#2 . O O O l  

. 0 0 0 2  
- , 0 0 0 1  

- . O O O l  
.0011 

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

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

LC Pass 
. 0 0 5 0  
- .  0050  



Analysis Report 

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

#1 
#2 

1 
*Counts 
sc 
361 .384  
710464 
1 6 . 2 6 3 4 6  
. 0 0 2 2 8 9 1  

710475 
710452 

2 
Time 
- -  

3 4 

0 5 / 1 6 / 0 5  0 3 : 0 6 : 1 9  PM 

5 6 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  

- -  - -  
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  



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 3 : 1 1 : 1 4  PM Page 1 

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

010147 Operator: 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  - .  0003  - .  0 0 4 7  . 0 0 3 6  . 0 1 3 6  .1181 . O O O l  . 0 0 4 4  
SDev . 0 0 0 4  . 0 0 3 7  . 0 0 0 4  . 0 0 0 5  . 0 0 0 3  . o o o o  . 0 0 2 0  
%RSD 1 1 9 . 3  7 7 . 0 2  1 0 . 2 9  3 . 9 7 5  , 2 0 9 9  8 . 9 8 4  4 4 . 7 5  

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

#I - .  0006 - .  0 0 7 3  . 0 0 3 4  . 0 1 4 0  . 1 1 7 9  . 0 0 0 2  . 0 0 3 0  
- .  0 0 0 1  - , 0 0 2 2  . 0 0 3 9  . 0 1 3 2  ,1183 . O O O l  . 0 0 5 8  #2 

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

. 0 0 0 5  . 0 0 4 8  1 . 0 0 8  
#2 1 . 4 5 1  - .  0002  - .  0 0 0 1  . 0 0 0 3  . 0 0 0 2  . 0 0 6 2  1 . 0 1 4  
#1 1 . 4 6 1  . O O O l  . 0 0 0 2  . O O O l  

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 0 6  . 1 6 5 7  . 0 0 0 2  . 0 0 0 5  1 3 . 5 3  1 8 . 4 3  
SDev . 0 0 0 3  . o o o o  .0011 . o o o o  . O O O l  . 1 3  . 0 2  
%RSD 4 3 . 6 1  3 . 7 3 7  . 6 4 7 7  5 . 4 4 9  2 3 . 5 8  . 9 8 2 4  . 1 1 7 2  

1 8 . 4 1  #1 - .  0008  . 0 0 0 6  . 1 6 6 5  . 0 0 0 2  . 0 0 0 4  1 3 . 6 3  
#2 - .  0004 . 0 0 0 7  , 1 6 5 0  . 0 0 0 2  . 0 0 0 5  1 3 . 4 4  1 8 . 4 4  

P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  E l e m  N i 2 3 1 6  - 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 

. 0 0 2 7  - .  0010  - .  0 0 1 9  1 .585  . 0 0 1 8  Avge  . O O O l  . 0 0 8 0  
SDev , 0 0 0 8  . 0 0 5 6  . 0 0 0 9  . 0 0 2 3  . 0 0 0 4  . 0 0 2  . 0 0 3 5  
%RSD 1 2 9 9 .  6 9 . 2 6  3 2 . 5 5  2 3 3 . 0  2 3 . 3 6  . l o 3 0  1 9 5 . 4  

#1 - .  0005  . 0 0 4 1  . 0 0 3 3  - .  0026  - .  0022  1 . 5 8 6  - .  0007  
#2 . 0 0 0 6  . 0 1 2 0  . 0 0 2 0  . 0 0 0 6  - .  0 0 1 6  1 . 5 8 4  . 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  
U n i t s  %R PPm PPm PPm PPm PPm PPm 

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

#1 1 0 7 . 5  . 0 0 7 8  . 0 0 7 3  2 . 5 5 4  - .  0 0 0 6  . 0 0 7 5  . 0 0 0 9  
#2 1 0 8 . 0  . 0 0 5 2  . 0 0 2 4  2 . 5 6 2  .0011 . 0 0 3 4  - .  0004 

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

#I . 0 0 4 1  . 0 0 1 8  . 0 0 0 5  . 0 0 0 5  - .  0 0 4 0  - .  0006  - .  0 0 1 0  
#2 . 0 0 4 1  . 0 0 3 8  . 0 0 0 4  - .  0 0 2 5  - .  0 1 9 0  . 0 0 0 2  - .  0028  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

. o o o o  

. o o o o  
29.95 

PPm 

. o o o o  

. o o o o  

1 
*Counts 
sc 
361.384 
769992 
2446.589 
.3177422 

768262 
771722 

Zn2062 
PPm 
.0107 
.OOOl 
1.356 

. o i o a  

.0106 

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  

.0006 

. O O O l  

05/16/05 03:11:14 PM Page 2 

010148 
Zr3496 
PPm 
.0004 
.0003 
90.59 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 3 : 1 6 : 0 0  PM Page 1 

Method: DAILY2 Sample N a m e :  262224  
Run Time :  0 5 / 1 6 / 0 5  1 5 : 1 1 : 2 6  
C o m m e n t :  
Mode: CONC Corr. F a c t o r :  1 

010149 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 - .  0006 - .  0074  . 0 0 3 6  . 0 0 9 9  . 1 1 6 2  . O O O l  .OOOl 
SDev . 0 0 0 3  . 0 0 0 8  . 0 0 3 4  .OOOl . O O O l  . o o o o  . 0 0 1 3  
%RSD 4 7 . 5 2  1 1 . 2 9  9 3 . 7 7  1 . 5 2 3  . 0 4 9 5  2 2 . 6 5  1 3 9 3 .  

#I - .  0008 - .  0 0 8 0  . 0 0 6 0  . 0 0 9 8  . 1 1 6 3  .OOOl - . 0 0 0 8  
#2 - .  0004 - .  0 0 6 8  . 0 0 1 2  . O l O O  . 1 1 6 2  . 0 0 0 2  . O O l O  

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

Avge  1 . 4 4 3  - .  0 0 0 1  - .  0008  - .  0008  - .  0004  . 0 0 0 5  . 6 7 6 4  
SDev . 0 0 9  , 0 0 0 3  . 0 0 0 8  . O O l O  . o o o o  . 0 0 3 4  . 0 1 6 2  
%RSD . 6 5 2 7  3 4 0 . 5  1 0 2 . 1  1 2 1 . 9  . 4 6 5 4  6 1 8 . 4  2 . 3 9 5  

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

#I 1 . 4 3 7  - .  0 0 0 3  - .  0014  - .  0 0 1 5  - .  0004  - .  0018  . 6 6 4 9  
#2 1 . 4 5 0  . O O O l  - .  0002  - .  0 0 0 1  - .  0004  . 0 0 2 9  . 6 8 7 8  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  - .  0007  . 0 0 0 6  . 1 6 7 5  . O O O l  - .  0 0 0 3  1 3 . 3 7  1 8 . 4 4  
SDev . 0 0 0 9  . O O O l  . 0 0 2 6  . o o o o  .0011 . 1 4  .01 
%RSD 1 2 6 . 6  1 5 . 1 0  1 .555  5 4 . 7 1  3 5 2 . 2  1 . 0 4 6  . 0 6 2 5  

Un i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0014 . 0 0 0 6  . 1 6 5 6  . o o o o  . 0 0 0 5  1 3 . 2 7  1 8 . 4 5  
#2 - . O O O l  . 0 0 0 7  . 1 6 9 3  . O O O l  - .  0 0 1 1  1 3 . 4 6  1 8 . 4 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 PPm PPm PPm PPm PPm PPm 
Avge - .  0003  . 0 0 5 2  . 0 0 3 3  .0011 - .  0 0 1 1  1 . 6 1 2  . O O O l  
SDev . 0 0 0 3  . 0 0 2 3  . 0 0 1 5  . 0 0 2 2  . 0 0 3 9  . 0 0 2  . 0 0 1 5  
%RSD 1 0 0 . 4  4 3 . 7 3  4 5 . 4 8  2 0 4 . 0  358 .1  . 1 4 7 2  2 4 3 7 .  

#I - .  0 0 0 1  , 0 0 6 9  . 0 0 4 3  - .  0 0 0 5  - .  0 0 3 9  1 . 6 1 4  - .  0 0 1 0  
#2 - .  0004 . 0 0 3 6  . 0 0 2 2  . 0 0 2 7  . 0 0 1 7  1 . 6 1 1  , 0 0 1 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  Pb2 2 0 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge 1 0 8 . 1  . 0 0 6 0  - .  0 0 0 1  2 . 5 5 1  . 0 0 1 8  . 0 0 1 9  - .  0002 
SDev 1.1 . 0 0 0 2  .OOOl . 0 0 3  . O O l O  . O O O l  . 0 0 2 3  
%RSD 1 . 0 2 1  3 . 8 0 1  1 0 7 . 4  . 1 1 8 5  5 3 . 6 3  7 . 5 1 0  1 4 6 4 .  

#1 1 0 8 . 9  . 0 0 6 2  - .  0000  2 . 5 4 9  .0011 . 0 0 2 0  - .  0018  
#2 1 0 7 . 3  . 0 0 5 8  - .  0002 2 . 5 5 3  . 0 0 2 5  . 0 0 1 8  . 0 0 1 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 0 4 0  . 0 0 0 6  . 0 0 0 2  . 0 0 3 0  - .  0 1 0 1  - . 0 0 1 2  - .  0017  
SDev . O O O l  
%RSD 1 . 5 2 8  4 0 8 . 0  2 0 2 . 0  4 9 . 5 2  2 8 3 . 2  8 6 . 4 7  2 1 5 . 1  

, 0 0 2 4  , 0 0 0 4  . 0 0 1 5  . 0 2 8 7  .OOlO . 0 0 3 6  

#1 . 0 0 3 9  - .  0 0 1 1  - .  0 0 0 1  . 0 0 2 0  - .  0304  - .  0 0 1 9  . 0 0 0 9  
#2 . 0 0 4 0  . 0 0 2 3  . 0 0 0 4  . 0 0 4 1  . 0 1 0 2  - .  0 0 0 5  - . 0 0 4 3  



Analysis Report 05/16/05 03:16:00 PM 

010150 
Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0002 
. O O O l  

80.09 

Pp" 
Zn2062 
PPm 
.0077 
.0002 
2.500 

Zr3496 
PPm - .  0009 
.0008 

92.58 

- .0015 
- .  0003 

. 0 0 7 6  

.0078 
- .  0003 
- .  0001 

4 5 6 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  

7 
NOTUSED 
- -  

2 
Time 

3 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
772651 
7926.667 
1.025905 

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

778256 
767046 

1 0 0 0 0  
1 0 0 0 0  

#I 
#2 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 3 : 2 0 : 4 6  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 2 2 5  
Run T i m e :  0 5 / 1 6 / 0 5  1 5 : 1 6 : 1 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 2 4 9 6  

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

U n i t s  ppm PPm PPm PPm 

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

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge  1 . 3 0 6  . O O O l  - .  0 0 0 9  - .  0002 
SDev . 0 0 2  . O O O l  . O O O l  . O O O l  
%RSD . 1 3 2 2  6 5 . 8 4  1 1 . 9 0  4 0 . 6 4  

#I 1 . 3 0 7  . o o o o  - .  0008  - . 0 0 0 3  
#2 1 . 3 0 5  . O O O l  - .  0 0 0 9  - .  0002 

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 
U n i t s  ppm PPm PPm PPm 
Avge - .  0006 . 0 0 0 7  . 1 5 1 6  . 0 0 0 2  
SDev . O O O l  . O O O l  . 0 0 0 3  . O O O l  
%RSD 2 5 . 8 4  8 . 4 8 7  . 1 7 1 0  4 0 . 8 9  

#I - .  0007  . 0 0 0 6  . 1 5 1 4  . O O O l  
#2 - .  0 0 0 5  . 0 0 0 7  . 1 5 1 8  . 0002  

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

#I . 0 0 1 3  - .  0004  . 0 0 6 3  .0011 
#2 . 0 0 0 5  . 0 0 9 6  - .  0008  . 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  

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

U n i t s  %R PPm PPm PPm 

#1 1 0 7 . 7  , 0 0 2 0  . O O l O  2 . 5 6 7  
#2 1 0 7 . 8  - .  0002  . 0 0 3 7  2 . 5 5 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 
Avge . 0 0 3 6  . 0 0 3 4  . 0 0 0 5  - . 0 0 2 4  
SDev . o o o o  . 0 0 0 8  . o o o o  . 0 0 0 5  
%RSD . 3 3 6 0  2 4 . 3 1  . 8 1 3 1  1 8 . 9 9  

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

Operator: 

010151 

Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 
. 1 1 5 6  . 0 0 0 2  - .  0 0 0 9  
. O O O l  . o o o o  . 0 0 6 5  
. 0 8 3 7  . 0 7 4 2  7 6 7 . 9  

. 1 1 5 7  . 0 0 0 2  - .  0 0 5 5  

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

Cu3247 Fe2714  K - 7664  
PPm PPm PPm 
. 0 0 0 3  . 0 1 6 8  . 7 0 5 3  
. o o o o  . 0 0 3 2  . 0 1 2 6  
2 . 1 0 4  1 8 . 8 8  1 . 7 8 4  

. 0 0 0 3  . 0 1 4 6  . 7 1 4 2  

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

Mo2020 Na3302 Na5889 
PPm PPm PPm - .  0 0 0 6  1 3 . 7 2  1 8 . 4 6  

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

- .  0 0 0 8  1 3 . 6 3  1 8 . 4 4  
- .  0004  1 3 . 8 1  1 8 . 4 7  

Pd3404 S - 1 8 2 0  Sb2068  
PPm PPm PPm 
. 0 0 1 6  1 . 6 1 8  . 0 0 1 8  
. 0 0 0 4  .001 . 0 0 5 9  
2 6 . 1 6  . 0 6 9 6  3 3 0 . 9  

. 0 0 1 3  1 . 6 1 7  - .  0024 

. 0 0 1 8  1 . 6 1 9  . 0 0 5 9  

Pb220  S e 1 9 6  Sn1899  
PPm PPm PPm 
. 0 0 1 6  . 0 0 1 9  . 0 0 3 9  
. 0 0 1 8  . 0 0 0 7  . 0 0 0 3  
1 1 7 . 4  3 9 . 1 1  9 . 1 2 2  

. 0 0 2 8  . 0 0 1 4  . 0 0 3 6  

. 0 0 0 3  . 0 0 2 4  . 0 0 4 1  

U 4 0 9 0  V 2924  W 2 0 7 9  
PPm PPm PPm 
- . 0 3 4 4  . o o o o  - .  0 0 5 7  

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

- .  0 3 5 7  - .  0 0 0 1  - .  0063  
- .  0 3 3 1  . 0 0 0 2  - . 0 0 5 0  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0 0 0 0  
. O O O l  

4 8 6 . 9  

PPm 

- .  0 0 0 1  
. o o o o  

1 
*Counts 
sc 
361 .384  
769780 
3 8 8 . 9 0 8 7  
. 0 5 0 5 2 2 1  

Zn2062 
PPm 
. 0 0 5 2  
.0002  
4 . 2 4 8  

. 0 0 5 0  

. 0 0 5 3  

2 
Time 

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

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

Z r 3 4 9 6  
PPm 
. 0 0 0 5  
.0004  
7 3 . 9 7  

.0003  

.0008  

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



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 3 : 2 5 : 3 2  PM Page 1 

Method: DAILY2 Sample N a m e :  262226  
Run T ime :  0 5 / 1 6 / 0 5  1 5 : 2 0 : 5 8  
C o m m e n t :  
Mode: CONC Corr. F a c t o r :  1 

Operator: 

010153 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

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

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

#I .OOOl . 0 4 4 7  . 0 0 6 4  . 0 1 4 6  .1188 . 0 0 0 2  . 0 0 6 2  
#2 . 0 0 0 5  . 0 3 7 3  . 0 0 0 6  . 0 1 6 7  . 1 1 9 1  .OOOl - .  0034 

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 . 5 2 9 1  . o o o o  . 0 0 0 5  - .  0 0 0 9  .OOOl . 0 2 8 4  . 7 3 4 9  
SDev . 0 0 1 8  . 0 0 0 3  .OOOl . 0 0 0 3  . 0 0 0 3  . 0 2 2 1  . 0 0 8 3  
%RSD . 3 4 7 2  1351.  3 2 . 2 4  3 0 . 7 9  3 6 3 . 1  7 7 . 8 2  1 . 1 2 6  

#1 . 5 3 0 4  . 0 0 0 2  . 0 0 0 6  - .  0 0 1 1  - .  0 0 0 1  . 0 4 4 0  . 7 4 0 7  
#2 . 5 2 7 8  - .  0002  , 0 0 0 4  - .  0007  . 0 0 0 3  . 0 1 2 8  . 7 2 9 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

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

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

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

Avge  . 0 0 0 7  - .  0 0 1 9  . 0 0 3 1  - .0011 . 0 0 3 4  1 . 5 9 9  . 0 0 3 8  
SDev .0011 . o o o o  .OOlO . 0 0 0 4  . 0 0 4 7  . 0 1 9  . 0 0 5 9  
%RSD 1 5 8 . 6  1 . 9 1 4  3 1 . 2 9  3 0 . 8 9  1 3 7 . 3  1 . 2 1 0  158 .5  

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

#I - .  0 0 0 1  - .  0 0 1 9  . 0 0 2 4  - .  0 0 0 9  . 0 0 6 7  1 . 6 1 3  . 0 0 8 0  
#2 . 0 0 1 5  - .  0 0 1 9  . 0 0 3 8  - .  0014 .OOOl 1 .585  - .  0 0 0 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  1 0 7 . 3  . 0 1 1 8  . 0 0 2 4  2 . 7 3 7  . 0 0 0 3  . 0 0 5 5  , 0 0 2 4  
SDev . 5  . 0 0 1 6  . 0 0 1 3  , 0 0 0  .OOOl . 0 0 1 4  . 0 0 1 4  

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

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

#1 1 0 6 . 9  . 0 1 2 9  . 0 0 3 3  2 . 7 3 8  . 0 0 0 2  . 0 0 6 5  . 0 0 3 3  
#2 1 0 7 . 6  . 0 1 0 7  . 0 0 1 5  2 . 7 3 7  . 0 0 0 4  . 0 0 4 5  . 0 0 1 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 PPm 
Avge . 0 0 2 3  . 0 0 2 5  , 0 0 1 6  - .  0030  . 0 2 2 0  - .  0002 - .  0042 
SDev .OOOl .OOlO .OOOl , 0 0 1 5  . 0 1 8 0  , 0 0 0 5  . 0 0 0 7  
%RSD 2 . 2 2 0  4 1 . 7 4  3 . 9 9 9  5 1 . 4 4  81 .85  3 1 2 . 6  1 5 . 5 4  

#I . 0 0 2 4  . 0 0 1 8  . 0 0 1 5  - .  0 0 4 1  . 0 3 4 7  . 0 0 0 2  - .  0047  
- .  0038  #2 . 0 0 2 3  . 0 0 3 3  . 0 0 1 6  - .  0 0 1 9  . 0 0 9 3  - .  0 0 0 5  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

.OOOl 
199.9 

PEm 

- .  0000  
.OOOl 

1 
*Counts 
sc 
361.384 
766428 
3494.522 
.4559491 

763957 
768899 

Zn2062 
PPm 
.0038 
. O O O l  
3.374 

,0039 
.0037 

2 
Time 

10000 
, 0 0 0 0 0 0 0  
. o o o o o o o  

10000 
10000 

05/16/05 03:25:32 PM 

Zr3496 
PPm 
.0008 
.0005 
63.91 

.0012 

. 0 0 0 5  

010154 

Page 2 

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

7 



A n a l y s i s  Report 0 5 / 1 6 / 0 5  0 3 : 3 0 : 2 0  PM page 1 

Method: DAILY2 Sample N a m e :  2 6 2 2 2 7  Operator: 
Run T i m e :  0 5 / 1 6 / 0 5  1 5 : 2 5 : 4 4  
C o m m e n t :  
Mode: CONC C o r r .  Factor:  1 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934  Be3130  B i 2 2 3 0  

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

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

#1 - .  0002 . 6 8 5 8  . 0 0 1 3  . 0 5 1 0  . 2 5 0 7  . 0 0 0 2  . 0 0 4 2  
#2 . 0 0 0 4  . 6 6 4 9  . 0 0 2 1  . 0 5 1 8  . 2 5 0 2  . 0 0 0 2  . 0 0 2 5  

K 7664  F e 2 7 1 4  - E l e m  Ca3179 Cd2265  Co2286 C r 2 6 7 7  Cu3247 

A v g e  . 2 4 7 3  .OOOl - .  0002  - .  0004  . 0 0 0 2  . 2 3 9 6  . 7 8 6 1  
SDev . 0 0 2 4  .OOOl . 0 0 0 2  , 0 0 0 1  . o o o o  , 0 0 1 9  , 0 1 8 0  
%RSD . 9 6 5 7  7 8 . 9 3  9 5 . 3 6  2 6 . 9 3  5 . 3 6 2  . 7 7 9 9  2 . 2 9 4  

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

#I . 2 4 5 6  . o o o o  - .  0 0 0 3  - .  0004  . 0 0 0 2  . 2 4 0 9  . 7 7 3 4  
#2 , 2 4 9 0  .OOOl - .  0 0 0 1  - .  0 0 0 5  . 0 0 0 2  . 2 3 8 2  . 7 9 8 9  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge  - .  0 0 0 7  . 0 0 2 5  . 2 2 2 8  . 0 0 4 8  - .  0 0 0 1  31.15 4 2 . 8 5  
SDev , 0 0 1 3  . o o o o  . 0 0 7 2  .OOOl . 0 0 0 2  . 4 0  .10 
%RSD 1 9 3 . 4  , 7 3 9 7  3 . 2 2 4  2 . 3 7 0  1 8 5 . 9  1 . 2 9 2  . 2 2 1 8  

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

#I - .  0 0 1 6  . 0 0 2 5  . 2 2 7 9  . 0 0 4 8  . o o o o  3 0 . 8 6  4 2 . 9 1  
#2 . 0 0 0 3  . 0 0 2 5  . 2 1 7 8  , 0 0 4 9  - .  0 0 0 3  3 1 . 4 3  4 2 . 7 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  S b 2 0 6 8  

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

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

#I - .  0 0 0 7  . 0 0 0 4  . 0 0 2 4  - . 0 0 2 2  - .  0 0 8 0  1 . 5 9 1  , 0 0 0 3  
#2 - .  0003  . 0 0 7 5  . 0 0 3 6  - .  0022  - .  0 0 0 2  1 . 6 1 7  . 0 0 7 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  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge  1 0 8 . 3  . 0 0 7 7  . 0 0 0 6  5 . 0 8 7  - .  0 0 0 5  . 0 0 3 0  . 0 0 5 6  
SDev . 8  . 0 0 6 9  . 0 0 1 9  . 0 9 3  . 0 0 0 3  .OOlO . 0 0 0 2  
%RSD . 7 3 3 6  8 9 . 7 1  3 1 9 . 9  1 . 8 2 8  6 3 . 8 8  3 4 . 9 2  3 . 0 5 1  

#1 1 0 8 . 9  . 0 0 2 8  . 0 0 1 9  5 .153 - .  0 0 0 7  . 0 0 2 2  . 0 0 5 8  
#2 1 0 7 . 8  . 0 1 2 6  - .  0 0 0 8  5 . 0 2 1  - .  0 0 0 3  . 0 0 3 7  . 0 0 5 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 0 2 8  - .  0 0 0 3  . 0 1 5 1  - .  0 0 1 7  - .  0 0 9 3  - .  0002  - .  0 0 5 5  
SDev . o o o o  . o o o o  . 0 0 0 5  .OOlO . 0 2 1 9  . 0 0 0 4  . 0 0 2 0  
%RSD 1 . 0 9 5  6 . 9 4 4  3 . 2 6 5  5 7 . 5 6  2 3 4 . 5  2 3 8 . 8  3 6 . 6 9  

#I . 0 0 2 7  - .  0 0 0 3  . 0 1 5 4  - .  0010  - .  0 2 4 8  - .  0 0 0 5  - .  0 0 4 1  
#2 . 0 0 2 8  - .  0 0 0 3  . 0 1 4 7  - .  0024  . 0 0 6 2  .OOOl - .  0 0 6 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

. o o o o  
2.485 

Pi% 

. O O O l  

.OOOl 

1 
*Counts 
sc 
361.384 
773966 
5716.251 
.7385662 

Zn2062 
PPm 
.0162 
. o o o o  
.1547 

.0162 

.0162 

2 
Time 

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

05/16/05 03:30:20 PM 

Zr3496 
PPm 
.0017 
. 0 0 0 6  
37.57 

.0013 

.0022 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 05/16/05 03:38:46 PM Page 1 

Method: DAILY2 Sample Name: ccv5 
Run Time: 05/16/05 15:34:12 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .9776 9.832 5.027 
SDev .0014 ,013 .001 
%RSD .1451 .1271 ,0109 

Units ppm PPm PPm 

#I .9766 9.823 5.028 
#2 .9786 9.841 5.027 

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 20.05 1.023 5.138 
SDev .01 .004 .002 
%RSD .0321 .3748 .0443 

Units ppm PPm PPm 

#I 2 0 . 0 6  1 . 0 2 0  5 . 1 3 6  
#2 20.05 1.026 5.140 

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 4.926 5.207 19.99 
SDev .006 .002 .oo 
%RSD .1239 .0335 .0021 

#1 4.922 5.208 19.99 
#2 4.930 5.206 19.99 

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 4.846 5.064 4.896 
SDev .005 .033 .008 
%RSD .1135 .6473 .1595 

Units ppm PPm PPm 

#1 4.842 5.041 4.902 
#2 4.850 5.087 4.890 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

010157 
Operator: 

B 2496 Ba4934 Be3130 Bi2230 

4.865 9.929 .9885 5.013 
.020 .014 . O O O l  .013 
.4024 .1437 .0084 .2584 

P& PPm PPm PPm 

4.852 9.918 .9885 5.004 
4.879 9.939 .9886 5.023 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 ,9000 4.500 

Cr2677 Cu3247 Fe2714 K 7664 

1.976 2.029 10.53 18.74 
.002 .001 .01 .05 
.0924 .0698 .1398 .2545 

PPm PPm PPm PPm 

1 . 9 7 7  2 . 0 2 8  1 0 . 5 2  1 8 . 7 1  
1.974 2.030 10.54 18.78 

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 
1.040 5.132 28.07 H41.32 

. o o o  .020 .29 .02 
.0052 .3965 1.033 .0584 

1.040 5.117 27.87 H41.33 
1.040 5.146 28.28 H41.30 

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 

4.892 1.000 L.8583 1.015 
.018 .005 .0234 ,004 
.3594 .4800 2.732 .4296 

PPm PPm PPm PPm 

4.879 .9970 L. 8749 1.012 
4.904 1.004 L. 8417 1.018 

NOCHECK LC Pass LC Low LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Si2881 Pb220 Se196 Sn1899 



0 5 / 1 6 / 0 5  0 3 : 3 8 : 4 6  PM Page 2 

010158 
PPm PPm PPm PPm 
5 . 1 2 2  4 . 8 9 3  5 .155 4 . 9 0 2  
.001 . 0 0 9  . 0 0 4  .001 

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

A n a l y s i s  Report 

U n i t s  %R 

SDev . 2 8  
%RSD . 2 8 2 7  

Avge  9 9 . 1 0  
PPm 
5 . 1 8 0  

. 0 2 1  
. 4 0 8 2  

PPm 
5 . 1 4 3  

. 0 1 7  
. 3 3 4 7  

5 . 1 2 3  4 . 8 8 7  5 . 1 5 2  4 . 9 0 3  
5 . 1 2 2  4 . 9 0 0  5 .158  4 . 9 0 1  

5 .131 
5.155 

#1 9 9 . 3 0  
#2 9 8 . 9 0  

5 . 1 9 5  
5 . 1 6 5  

LC P a s s  L C  P a s s  LC P a s s  LC P a s s  
5 . 5 0 0  5 . 5 0 0  5 . 5 0 0  5 . 5 0 0  
4 . 5 0 0  4 . 5 0 0  4 . 5 0 0  4 . 5 0 0  

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

T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

1 . 0 1 1  5 . 1 3 1  L .  8538 5 . 0 4 6  
. 0 0 5  . 0 1 5 2  . 0 0 9  , 0 0 2  

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

PPm PPm PPm PPm 
Th2837  
PPm 
. 9 8 3 3  
. 0 0 1 5  
. 1 4 9 5  

T i 3 3 4 9  
PPm 
4 . 9 6 0  

. 0 0 2  
. 0 4 8 0  

Elem S r 4 2 1 5  
U n i t s  ppm 
Avge 5 . 2 0 2  
SDev , 0 1 0  
%RSD . 1 9 0 0  

5 . 1 2 8  L . 8 4 3 1  5 . 0 3 9  1 . 0 1 2  
5 . 1 3 4  L .  8 6 4 5  5 . 0 5 2  1 . 0 0 9  

#I 5 . 1 9 5  
#2 5 . 2 0 9  

. 9 8 2 3  

. 9 8 4 3  
4 . 9 5 9  
4 . 9 6 2  

L C  P a s s  LC Low LC P a s s  LC P a s s  
1 . 1 0 0  5 . 5 0 0  1,100 5 . 5 0 0  

4 . 5 0 0  . g o o 0  4 . 5 0 0  . g o o 0  

E r r o r s  LC P a s s  
H i g h  5 . 5 0 0  
Low 4 . 5 0 0  

L C  P a s s  
1 . 1 0 0  
. g o o 0  

L C  P a s s  
5 . 5 0 0  
4 . 5 0 0  

Z r 3 4 9 6  
PPm 
4 . 9 5 1  

. 0 0 3  
. 0 5 2 3  

E l e m  Y 3710  
U n i t s  pPm 
Avge 4 . 9 9 0  
SDev . o o o  
%RSD . 0 0 0 8  

Zn2062 
PPm 
1 . 0 4 1  

. 0 0 2  
. 1 9 1 2  

4 . 9 4 9  
4 . 9 5 2  

#I 4 . 9 9 0  
#2 4 . 9 9 0  

1 . 0 4 3  
1 . 0 4 0  

L C  P a s s  
5 . 5 0 0  
4 . 5 0 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 . 1 0 0  
. g o o 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361 .384  
7 0 8 0 8 1  
2008 .183  
.2836093  

7 0 9 5 0 1  
7 0 6 6 6 1  

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  
1 0 0 0 0  

0 5 / 1 6 / 0 5  0 3 : 3 8 : 4 6  PM Page 3 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



Analysis Report 05/16/05 03:45:27 PM Page 1 

Method: DAILY2 Sample Name: ccb5 
Run Time: 05/16/05 15:40:51 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 

Be3130 Bi2230 
PPm PPm 
.0002 .0055 
. o o o o  .0012 
.7673 21.41 

Elem Ag328O A13082 As1890 

Avge - .0005 - .  0145 .0042 
SDev .OOOl .0028 .0007 
%RSD 11.12 19.58 17.20 

Units ppm PPm PPm 
B 2496 

.0026 

.0006 
24.33 

PPm 
Ba4934 
PPm 
.0002 
.0003 
192.4 

#1 - .  0006 - .  0165 .0037 
#2 - .  0005 - .  0125 .0047 

.0031 

.0022 
- .  0001 
.0004 

.0002 .0047 

.0002 .0064 

Errors LC Pass LC Pass LC Pass 
High .0050 . 0 5 0 0  .0050 
Low - .  0050 - .  0500 - .  0050 

LC Pass 
.0500 
- .  0500 

LC Pass 
.0050 
- .  0050 

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

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge ,0009 .0002 - .  0003 
SDev .0025 . o o o o  .0007 
%RSD 273.3 10.32 191.7 

Cr2677 
PPm - .  0004 
.OOOl 

24.14 

Cu3247 
PPm 
.0012 
.0008 
69.23 

Fe2714 K 7664 

- .0019 .0129 
.0275 .0306 

1429. 236.8 

PPm PPm 

- .  0213 - .  0087 
.0175 .0346 

#1 - .  0009 .0002 .OOOl 
#2 .0027 .0002 - .  0008 

- .  0004  
- .  0003  

.0006 

.0018 

LC Pass LC Pass 
.0250 .1000 
- .  0250 - .  1000 

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

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0005 .0003 - .  0048 
SDev .0004 .0003 .0058 
%RSD 72.67 99.40 122.2 

Mn2576 
PPm 
.OOOl 
.OOOl 
185.9 

Mo2020 
PPm 
.0011 
.0003 
24.31 

Na3302 Na5889 
PPm PPm 
L-. 0983 .0276 

.2859 .0150 
290.8 54.28 

#I - .  0008 .OOOl - .  0089 
#2 - .  0003 .0004 - .  0006 

- .  0000 
.0002 

.0009 

.0013 
L- .3005 .0170 
H. 1039 .0382 

Errors LC Pass LC Pass LC Pass 
High ,0050 . 0 0 5 0  .0500 
Low - .  0050 - .  0050 - .  0500 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 

LC Low LC Pass 
.0500 .0500 
- .0500 - .  0500 

2203/2 
PPm 
.0014 
.0031 
215.7 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge .0011 - .  0014 .0009 
SDev .0004 .0005 .OOlO 
%RSD 41.84 32.22 112.6 

Pd3404 
PPm 
.0014 
.0050 
361.3 

S 1820 Sb2068 
PPm PPm 
L-. 1420 .0086 

.0194 .0014 
13.66 15.94 

#1 .0014 - .  0011 .0002 
#2 .0007 - .  0017 .0016 

.0036 
- .  0008 

- .  0022 
.0050 

L- .1558 .0096 
L-. 1283 ,0077 

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

NOCHECK LC Pass 
.0050 
- .  0050 

LC Low LC Pass 
.OlOO .OlOO 
- .  0100 - .  0100 

Elem Sc3613 1960/1 1960/2 Si2881 Pb2 2 0 Se196 Sn1899 



0 5 / 1 6 / 0 5  0 3 : 4 5 : 2 7  PM . A n a l y s i s  Report 

U n i t s  %R 
Avge  1 0 0 . 4  
SDev .6  
%RSD . 5 9 9 3  

PPm - .  0014  
. 0 0 4 3  

3 1 7 . 2  

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

2 8 8 2 .  

PPm PPm PPm 
. 0 0 7 0  . 0 0 1 3  - .  0 0 0 5  
. 0 0 4 4  . 0 0 1 7  . 0 0 3 1  
6 2 . 5 1  1 3 4 . 8  6 2 6 . 2  

PPm 
. 0 0 0 7  
. 0 0 1 8  
2 6 6 . 4  

. 0 0 3 9  . 0 0 2 5  , 0 0 1 7  
H .  0 1 0 1  .OOOl - .  0027  

- .  0006  
. 0 0 2 0  

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

. 0 0 1 7  
- .  0044  

. 0 0 1 7  
- .  0 0 1 9  

LC P a s s  LC P a s s  LC P a s s  
, 0 1 0 0  . 0 0 3 0  . 0 0 5 0  
- .  0 1 0 0  - .  0030  - .  0050  

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

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK 

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge  .OOOl 
SDev . 0 0 0 2  
%RSD 1 8 5 . 6  

Th2837  
PPm 
.OOlO 
. 0 0 1 2  
115 .1  

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. 0 0 0 3  
1 8 6 . 2  

T11908 U 4 0 9 0  V 2924  
PPm PPm PPm 
. 0 0 2 5  - .  0 1 4 1  - . 0 0 0 3  
. o o o o  . 0 1 6 0  . o o o o  
, 0 0 3 7  1 1 3 . 4  1 3 . 0 9  

W 2 0 7 9  
PPm - .  0033  

, 0 0 2 5  
7 4 . 6 4  

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

. 0 0 0 2  

. 0 0 1 8  
- .  0 0 0 1  
. 0 0 0 4  

. 0 0 2 5  - .  0 2 5 5  - .  0003  

. 0 0 2 5  - .  0 0 2 8  - .  0003  
- .  0050  
- .  0016  

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

LC P a s s  
. O l O O  
- .  0 1 0 0  

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

LC P a s s  LC P a s s  LC P a s s  
. O l O O  . l o o 0  . 0 0 5 0  
- .  0100 - .  1 0 0 0  - .  0050  

LC P a s s  
. O l O O  
- .  0100  

E l e m  Y 3710  
U n i t s  pPm 
Avge .OOOl 
SDev . O O O l  
%RSD 1 2 8 . 8  

Zn2062 
PPm 
. o o o o  
. 0 0 0 2  
6 8 5 . 7  

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

#I . o o o o  
#2 . 0 0 0 2  

- .  0 0 0 1  
. 0 0 0 2  

- .  0 0 0 1  
. 0 0 0 7  

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

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

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



Analysis Report 

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

#1 
#2 

0 5 / 1 6 / 0 5  0 3 : 4 5 : 2 7  PM 

1 2 3 4 
*Counts Time NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  - -  
717667 1 0 0 0 0  - -  - -  
4 2 7 6 . 5 8 2  . O O O O O O O  - -  - -  
.5959006  . O O O O O O O  - -  - -  

- -  - -  - -  

714643 1 0 0 0 0  
7 2 0 6 9 1  1 0 0 0 0  

page 3 

010162 
5 6 7 
NOTUSED NOTUSED NOTUSED 

- -  - -  - -  



Div 20 

06002.01.242 
to#050426-3 

rl mglL 
0.2 0.281 971 069 

0.2 89.7577896 
0.2 89.62290487 
0.2 4.8355 
0.2 77.23841 546 
0.2 4.75279691 9 
0.2 76.581 36373 
0.2 4.1 35720056 
0.2 77.8971 1895 
0.2 95.61 386443 
0.2 168.8476668 
0.2 4.91 5226006 
0.2 78.45547469 
0.2 4.128945334 
0.2 78.36569424 
0.2 3.96147591 8 
0.2 78.5075021 5 
0.2 4.35309364 
0.2 77.96257559 
0.2 6.206267403 
0.2 79.03269137 
0.2 4.1 98247901 
0.2 79.781 06086 
0.2 4.479267798 
0.2 79.40269525 
0.2 4.773457999 
0.2 109.091 5944 
0.2 4.56862071 
0.2 171 593542 

0.2 -0.13145931 

sigwt Dilution Calc RL 
0.282 

89.8 
89.6 
4.84 
77.2 
4.75 
76.6 
4.14 
77.9 
95.6 
169 

4.92 
78.5 
4.13 
78.4 
3.96 
78.5 
4.35 

78 
6.21 

79 
4.2 

79.8 
4.48 
79.4 
4.77 
109 

4.57 
172 

-0.131 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

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 

Date ug/ml 
0.05639421 4 05/16/05 

17.951 55792 05/16/05 
17.92458097 05/16/05 

0.9671 05/19/05 
1 5.44768309 05/16/05 
0.950559384 0511 6/05 
15.31 627275 0511 6/05 
0.82714401 1 05/16/05 
15.57942379 0511 6/05 
1 9.1 2277289 05/16/05 
33.76953337 05/16/05 
0.983045201 0511 6/05 
15.691 09494 05/16/05 
0.825789067 05/16/05 
15.6731 3885 05/16/05 
0.7922951 84 05/16/05 
15.701 50043 05/16/05 
0.87061 8728 0511 6/05 
15.59251512 05/16/05 
1.241253481 05/16/05 
15.80653827 05/16/05 
0.83964958 05/16/05 

1 5.95621 21 7 05/1 6/05 
0.89585356 0511 6/05 

15.88053905 05/16/05 
0.9546916 05/16/05 

21.81831888 05/16/05 
0.91 37241 42 05/16/05 
34.31 870839 0511 6/05 

-0.026291 861 05/16/05 

cs 
CJ 
0 
I--a 
m 
c3 

Time 
258 PM 
258 PM 
3:OO PM 
3:OO PM 

10:18 AM 
3:02 PM 
3:03 PM 
3:03 PM 
3:05 PM 
3:05 PM 
3:lO PM 
3:lO PM 
3:14 PM 
3:14 PM 
3:17 PM 
3:17 PM 
3:19 PM 
3:19 PM 
3:22 PM 
3:22 PM 
3:32 PM 
3:32 PM 
3:35 PM 
3:35 PM 
3:38 PM 
3:38 PM 
3:41 PM 
3:41 PM 
3:44 PM 
3:44 PM 
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ICSAB 

ICP CAL.STD. 
ID’s 
StdO k c s  ‘1 

Std6 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

o k ~ Z . d i . 2 4 Z  Q,v w -3 5-16 uC, ./- L&%d 

INSTRUMENT: S t e w  FILENAME: 042~1 LA 



EVOLUTION by Micro-Active Australia Pty Ltd 2:52:12 PW Way 16, 2005 

Keep last result visible enabled ... 
Starting run ... 
Creating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 2:46:10 PW Way 16, 2005 

010165 

K-766 Na589 Sc361 
# 1  14.0 31.0 4959.0 
# 2  10.0 39.0 4885.0 

Wean 12. 0 35.0 4922.0 
SD 2.8 5.7 52.3 
XRSD 23.6 16.2 1.1 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 2:46:10 PW Hay 16, 2005 

K-766 Ne509 Sc361 
# l  0.0 0.0 4959.0 
t 2  0.0 0.0 4805.0 

Wean 0.0 0.0 4922.0 
SD 0.0 0.0 52.3 
'XRSD 22.5 17.2 1. 1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STDI-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 2:49:02 PW Way 16, 2005 

K766 Ne589 
t l  4677.5 26364.0 
t 2  4625.5 26146.0 

Wean 4651.5 26255.0 
SD 36.8 154.1 
XRSD 0.8 0.6 

INTENSITIES 
Identity 1 t CLP-STDlSC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 2:49:02 PH Hey 16, 2005 

K-766 Ne589 
t l  0.9 5.3 
1 2  0.9 5.3 

Hean 0.9 5.3 
SD 0.0 0.0 
XRSD 0.2 0.4 

BACKGROUND CORRECTED INTENSITIES 
Identity i : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:51:54 PW Way 16, 2005 

K-766 Na589 sc Sc361 
1 1  1891.8 15910.5 5884.0 5004.0 
# 2  1865.0 15749.5 4945.0 4945.0 

Mean 1078.0 15830.0 4974.5 4974.5 
SD ia. 4 113.8 41.7 41.7 
XRSD 1.0 0.7 0.0 0.8 

hPPAREHT CONCENTRATIONS 



~ 

EVOLUTION by Micro-Active Auetralia Pty Ltd 2:58:48 PH Hay 16, 2005 

Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Height : 1.0000 Volume : 1.00 Printed : 2:51:54 PH Hay 16, 2005 

K-766 Ne589 sc Sc361 
PPm PPm PPm 

# I  20.0155 29.9249 5004.000 H 101.6680 
# 2  19.9755 29.9756 4945.000 H 100.4679 

Mean 19.9955 29.9502 4974.500 H 101.0679 
SD 0.0282 0.0359 41.719 0.8486 
XRSD 0.1412 0.1198 0.839 0.8397 

Checking calibration verification e . .  

Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K766 18.000 19.996 22.000 
Ha589 27.000 29.950 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : calibration blank Identity 2 : Type : CB 
Veight : 1.0000 Volume : 1.00 Printed : 2:55:48 PM Hay 16, 2005 

K-766 Na589 sc Sc361 
I 1  32.5 38.0 5016.0 5016.0 
# 2  23.5 36.0 5021.0 5021.0 

Mean 28.0 37.0 sma. s 5018.5 
5D 6.4 1.4 3.5 3.5 
KRSD 22.7 3.8 0.1 0.1 

SPPARENT CONCENTRATIONS 
tdentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 2:55:48 PH Hay 16, 2005 

K-766 Na589 sc Sc361 
PPm PPm PPm 

# I  0.2154 0.0044 5016.000 H 101.9121 
# 2  0.1195 0.0006 5021.000 H 102.0138 

lean 0.1675 0.0025 5018.500 H 101.9630 
iD 0.0678 0.0027 3.536 0.0719 
LRSD 40.4879 109. 5852 0.070 0.0705 

:hecking calibration blank 
:dentity 1 : Calibration blank Identity 2 : 
teport name CRDL Value 
(-766 0.100 0.167 Contaminated 
18589 0.050 0.002 
ic361 0.000 101.963 
MCKGROUND CORRECTED INTENSITIES 
:dentity 1 : pbw-El6Hl Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 2:58:40 PH May 16, 2005 

K-766 Na589 sc Sc361 
# l  19.5 24.5 5453.5 5453.5 
# 2  18.5 22.5 5415.5 5415.5 

lean 19.0 23.5 5434.5 5434.5 
iD 0.7 1.4 26.9 26.9 
iRSD 3.7 6.0 0.5 0.5 

iPPARENT CONCENTRATIONS 
dentity 1 : pbv-El6Hl Identity 2 : Type : SAMPLE 



EVOLUTION by Wicro-Active Australia Pty Ltd 3:04:12 PW Way 16, 2005 

Weight : 1.0000 Volume : 1.00 Printed : 2:58:40 PH Hay 16, 2005 

K766 Na589 sc Sc361 
PPm PPm PPm 

1 1  0.0606 L -0.0247 5453.500 H 110.8116 
1 2  0.0521 L -0.0279 5415.500 H 110.0386 

Hean 0.0564 L -0.0263 5434.500 H 110.4251 
SD 0.0060 0.0023 26. a70 0.5466 
XRSD 10.6657 8. 5693 0.494 0.4950 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcrpw-ElbH1 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1,00 Printed : 3:00:22 PH Hay 16, 2005 

K-766 Na589 SC Sc361 
# 1  1921.5 10785.5 5637.0 5637.0 
# 2  1888. 5 10594.5 5572.0 5572.0 

Nean 1901 . 0 10690.0 5604.5 5604.5 
SD 29.0 135.1 46,0 46.0 
XRSD 1.5 1.3 0.8 0.8 

APPARENT CONCENTRATSOWS 
Identity 1 : lcsw-E16H1 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:00:22 PH Hay 16, 2005 

K766 Ne589 sc Sc361 
PPm PPm PPm 

# 1  18.0417 17.9810 5637.000 H 114.5443 
1 2  17.8614 17.8682 5 ~ 7 2 . ~ 0  H 113.2221 

Bean 17.9516 17.9246 5684.500 H 113.8832 
3D 0.1275 0.0798 45.962 0.9349 
KRSD 0.7101 0.4450 0.820 0.8210 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 262217 Identity 2 : Type : SAHPLE 
Jeight : 1.0000 Volume : 1.00 Printed : 3:02:06 P?l Hay 16, 2005 

K766 Ne589 SC Sc361 
# 1  130.0 9272.0 5640.0 5640.0 
# 2  135.0 9365.0 5691 0 5691.0 

lean 132.5 9318. s 5665.5 5665.5 
iD 3.5 65.8 36.1 36.1 
!RSD 2.7 0.7 0.6 0.6 

LPPARENT CONCENTRATIONS 
Ldentity 1 : 262217 Identity 2 : Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:02:06 PW Hey 16, 2005 

K-766 Na589 sc Sc361 
PPI PPI PPI 

# 1  1.098a 15.4401 5648.000 H 114.6054 
# 2  1.1346 15.4553 5691.000 H 115.6428 

lean 1.1167 15.4477 5665.500 H 115.1241 
iD 0.0253 0.0107 36.062 0.7336 
LRSD 2.2685 0.0695 0.637 0.6372 

:eep last result vidble enabled ... 
IACKGROUND CORRECTED INTENSITIES 
dentitv 1 : 2622174 Identitv 2 t Tvae : SAMPLE 



~ ~ ~ 

EVOLUTION by Wicro-Active Australia Pty Ltd 3:10:12 PW Way 16, 2005 

Weight : 1.0000 Volume : 1.00 Printed : 3:03:52 PM May 16, 2005 

K-766 Na589 sc Sc361 
x 1  115.0 9221.0 5674.0 5674.0 
t 2  114.0 9204.0 5624.0 5624.0 

Hean 114.5 9212.5 5649.0 5649.0 
SD 0.7 12.0 35.4 35.4 
KRSD 0.6 0.1 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 2622174 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.88 Printed : 3:03:52 PM May 16, 2005 

K-766 Na589 sc Sc361 
PPn PPI PPI 

# I  0.9505 15.2624 5674.000 H 115.2970 
1 2  0.9506 15.3702 5624.000 H 114.2799 

Nean 0.9506 15.3163 5649.000 H 114.7884 
SD 0.0001 0.0762 3s. 355 0.7192 
YRSD 0.0094 0.4976 0.626 0.6265 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 262218 Identity 2 : Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:05:34 PW Hay 16, 2005 

K-766 Ne589 sc Sc361 
t 1  96.5 9275.5 5613.5 5613.5 
t 2  105.5 9385. 5 5636.5 5636.5 

Hean 101. 0 9330. 5 5625.0 5625.0 
5D 6.4 77. a 16.3 16.3 
CRSD 6.3 0. a 0.3 0.3 

hPPARENT CONCENTRATIOWS 
tdentity 1 : 262218 Identity 2 : Type : SAMPLE 
deight : 1.0000 Volume : 1.00 Printed : 3:05:34 PM Way 16, 2005 

K-766 Was89 sc Sc361 
PPI PPm PPm 

t 1  0.7865 15.5192 5613.588 H 114.0663 
t 2  0.8678 15,6397 5636.500 H 114.5342 

lean 0.8271 15.5794 5625.000 H 114.3002 

tRSD 6.9571 0.5469 0.289 0.2894 
SD 0.0575 0.8852 16.263 0.3308 

(eep last result vieible enabled ... 
Starting run ... 
keating high priority queue entries ... 
UCKGROUND CORRECTED INTENSITIES 
tdentity 1 : 262218s Identity 2 : Type : SAMPLE 
teight : 1.0000 Volume : 1.00 Printed : 3:10:00 PM Hay 16, 2005 

K766 Na589 sc Sc361 
I 1  2026.0 19976.0 5597.0 5597.0 
1 2  1998.0 19991 . 0 5545.0 5545.0 

010168 

lean 2012.0 19983.5 5571.0 5571.0 

LRSD 1.0 0.1 0.7 0.7 
iD 19. a 10.6 36.8 36. a 

LPPARENT CONCENTRATIONS 



~ 

EVOLUTION by Wicro-Active Austrelia Pty Ltd 3:17:14 PW Way 16, 2005 

Identity 1 : 2622188 Identity 2 : Type : SAMPLE 
Height : 1.0000 Volume : 1.00 Printed : 3:10:00 PW Way 16, 2005 

K766 Ne589 sc Sc361 
PPW PPI PPm 

# 1  19.1669 33.5989 5597.000 H 113.7307 
1 2  19.0787 33.9401 5545.000 H 112.6729 

Neen 19.1228 33.7695 5571.000 H 113.2018 

KRSD 0.3262 0.7145 0.660 0.6607 
SD 0.0624 0.2413 36.770 0.7480 

Keep lest result visible enabled ... 
starting run ... 
Zreating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 262219 Identity 2 : Type : SAMPLE 
deight : 1.0000 Volume : 1.00 Printed : 3:14:12 PW Way 16, 2005 

K-766 Ne589 sc Sc361 
1 1  121.0 9329.5 5606.0 5606.0 
# 2  112.0 9310.5 5552.0 5552.0 

mean 116.5 9320.0 5579.0 5579.0 

KRSD 5.5 0.1 0.7 0.7 
30 6.4 13.4 38.2 38.2 

bPPARENT CONCENTRATIONS 
tdentity 1 : 262219 Identity 2 : Type : SAWPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:14:12 PW Way 16, 2005 

K766 Ne589 sc Sc361 
PPm PPI PPn 

# l  1.0207 15.6309 5686.880 W 113.9138 
1 2  0.9454 15.7513 5552.000 H 112.8153 

Iean 0.9830 15.6911 5579.000 H 113.3645 
iD 0.0532 0.0851 38.184 0.7767 
LRSD 5.4110 0.5426 0.684 0.6852 

UCKGROUND CORRECTED INTENSITIES 
tdentity 1 : 262220 Identity 2 : Type : SAMPLE 
Seight : 1.0000 Volume : 1.00 Printed : 3:17:04 PH Hey 16, 2005 

K-766 Na589 SC Sc361 
1 1  109.0 9279.0 5557.5 5557.5 
1 2  90.0 9240.0 5540.5 5540.5 

lean 99.5 9259.5 5549.0 5549.0 
iD 13. 4 27.6 12.0 12.0 
!RSD 13.5 0 .3  0.2 0.2 

LPPARENT CONCENTRATIOWS 
[dentity 1 : 262220 Identity 2 : Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:17:04 PW Way 16, 2005 

K-766 Ne589 sc Sc361 
PPI PPm PPn 

1 1  0.9156 15.6822 5557.500 H 112. 9272 
1 2  0.7360 15.6641 5540.500 H 112.5814 

lean 0.8258 15.6731 5549.000 H 112.7543 
;D 0.1270 0.0128 12.021 0.2445 
LRSD 15.3792 0,0a1s 0.217 0,2169 



EVOLUTION by Hicro-Active Auletralia Pty Ltd 3:25:42 PH Way 16, 2005 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 262221 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:19:56 PH Hay 16, 284)s 

K-766 Ne589 sc Sc361 
# I  100.5 9424.5 5633.0 5633.0 
1 2  93.5 9318.5 5579.0 5579.0 

Mean 97.8 9371.5 5606.0 5606.0 
SD 4.9 75.0 38.2 38.2 
XRSD 5.1 0.8 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 : 262221 Identity 2 : Type : SAMPLE 
Weight : 1.0088 Volume : 1.88 Printed : 3:19:56 PH Hey 16, 2005 

K766 Ne589 SC sc361 
PPn PPI PPm 

# 1  8.8211 15.7147 5633.000 H 114.4630 
# 2  0.7635 15.6883 5579.000 H 113.3645 

mean 0.7923 15.7015 5606.000 H 113.9138 
SD 8.0408 0.0187 38.184 0.7767 
KRSD 5.1479 0.1192 0.681 0.6819 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 t 262222 Identity 2 : Type : SAHPLE 
Weight : 1.8800 Volume : 1. 00 Printed : 3:22r48 PH Hay 16, 2005 

K-766 Na589 sc Sc361 
I 1  110.5 9363.0 5651.0 5651.0 
# 2  188.5 9295.0 5588.0 5588.0 

rlean 185.5 9329.0 5619.5 5619.5 
5D 7. 1 48.1 44.5 44.5 
tRSD 6.7 0.5 0.8 0.8 

bPPARENT CONCENTRATIONS 
tdentity I : 262222 Identity 2 : Type : SAHPLE 
Jeight : 1.0000 Volume : 1.00 Printed : 3:22:48 PH Hay 16, 2005 

K-766 Na589 sc Sc361 
PPm PPn PPn 

# 1  0.9124 15.5618 5651.000 H 114.8291 
# 2  0.8288 15.6232 5588.000 H 113.5476 

lean 8.8786 15.5925 5619.500 H 114.1884 
iD 0.0591 0.0434 44.548 8. 9062 
LRSD 6. 7937 0.2785 0.793 0.7936 

MCKGROUND CORRECTED INTENSITIES 
tdentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume t 1.00 Printed : 3:25:40 PH Hay 16, 2005 

K-766 Ha589 sc Sc361 
# 1  1900.5 15970.5 5109.0 5109.0 
# 2  1876.5 15904.5 5051.0 5051.0 

010170 

teen 1888.5 15937.5 5080.0 5880.0 
iD 17.0 46.7 41.0 41.0 
!RSD 0.9 0.3 0.8 0.8 

LPPARENT CONCENTRATIONS 



EVOLUTION by Wicro-Active Aurrtralia Pty Ltd 3:32:42 PI¶ Hay 16, 2005 

Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 3:25:40 PW Way 16, 2005 

K-766 Ne589 su Sc361 
PPI PPI PPI 

1 1  19.7006 29.4193 5109.000 H 103.8039 
1 2  19.6758 29.6346 5851.000 H 102.6241 

Hean 19.6878 29.5269 5080.000 H 103.2140 
SD 0.0181 0.1523 41.012 0.8343 
KRSD 0.0919 0.5157 0.807 0.8083 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Lov limit Value High limit 
K-766 18.000 19.688 22.000 
#a589 27.000 29.527 33.000 
BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : Calibration blank Identity 2 : Type : CB 
deight : 1.0000 Volume : 1.00 Printed : 3:29:34 PW Way 16, 2005 

K766 Na589 sc Sc361 
1 1  2.5 25.5 5061.0 5061.0 
1 2  13.5 31.5 5047.0 5047.0 

Yean 8.0 28.5 5854.8 5854.8 
SD 7.8 4.2 9.9 9.9 
CRSD 97.2 14.9 0.2 0.2 

SPPARENT CONCENTRATIONS 
tdentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.BBBB Volume : 1.00 Printed : 3:29:34 PW Way 16, 2005 

K-766 Ne589 sc Sc361 
PPW PPm PPm 

1 1 L -0.1036 L -0.0195 5061.000 H 102.8275 
1 2  0.0126 L -0.0082 5047.000 H 102.5427 

lean L -0.0455 L -0.0139 5054.000 H 102.6851 
iD 0.0822 0.0080 9.899 0.2014 
LRSD 180.6565 57.8184 0.196 0.1961 

ihscking calibration blank ... 
[dentity 1 : Calibration blank Identity 2 : 
Leport name CRDL Value 
t766 0.100 -0.046 
laS89 0.058 -0.014 
ic361 0.000 102.685 
MCKGROUND CORRECTED INTENSITIES 
[dentity 1 : 262223 Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:32:26 PW Way 16, 2005 

K766 Na589 sc Sc361 
1 1  143.5 9444.0 5606.0 5606.0 
1 2  143.5 9333. 0 5552.0 5552.0 

lean 143.5 9388.5 5579.0 5579. 0 
iD 0.0 78. 5 38.2 38.2 
:RSD 0.0 0.8 0.7 0.7 

010171. 

rPPAREWT CONCENTRATIONS 
:dentitv 1 : 262223 ldentltv 2 : Tvbe : SAMPLE 



EVOLUTION by Hicro-Active Australia Pty Ltd 3:41:16 PH Hay 16, 2005 

Weight : 1.0000 Volume : 1.00 Printed : 3:32:26 PH Hay 16, 2005 

K-766 Ne589 sc Sc361 
PPI PPI PPm 

I 1  1.2346 15.8236 5606.000 H 113.9138 
# 2  1.2479 15.7895 5552.000 H 112.8153 

Mean 1.2413 15.8065 5579.000 H 113.3645 
SD 0.0094 0.0241 38.184 0.7767 
KRSD 0.7561 0.1522 0.684 0.6852 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 262224 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.88 Printed : 3:35t22 PH Hey 16, 2005 

K766 Ne589 sc Sc361 
# 1  99.0 9440.0 5583,s 5583.5 
# 2  104.0 9519.0 5577.5 5577.5 

Meen 101.5 9479.5 5580.5 5580.5 
SD 3.5 55.9 4.2 4.2 
KRSD 3.5 0.6 0. 1 0.1 

ISPPAREWT CONCENTRATIONS 
Identity 1 : 262224 Identity 2 : Type : SAHPLE 
#eight : 1.0000 Volume : 1.00 Printed : 3:35:22 PH Hay 16, 2005 

K-766 Ha589 sc Sc361 
PPn PPm PPm 

# 1  0.8152 15,8808 5583.500 H 113.4561 
1 2  0.8641 16.0316 5577.588 W 113.3340 

lean 0.83% 15.9562 5580.500 H 113.3950 
SD 0.0345 0.1066 4.243 0.0863 
CRSD 4.1102 0.6681 0.076 0.0761 

3ACKGROUWD CORRECTED INTENSITIES 
tdentity 1 : 262225 Identity 2 : Type : SAHPLE 
Seight : 1.0000 Volume : 1.00 Printed : 3:38:14 PH Hay 16, 2005 

K-766 Na589 sc Sc361 
# 1  117.5 9494.0 5682.0 5602.0 
# 2  98.5 9487.0 5625.0 5625.0 

lean 108.0 9490.5 5613.5 5613.5 
iD 13.4 4.9 16.3 16.3 
!RSD 12.4 0.1 0.3 0.3 

PPARENT CONCEHTRATIOXS 
identity 1 : 262225 Identity 2 : Type t SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:38:14 PW Hay 16, 2005 

K-766 Ha589 sc Sc361 
PPI PPm PPm 

# l  0.9882 15.9191 5602.000 H 113.8324 
# 2  0.8035 15.8420 5625.888 H 114.3002 

lean 0.8959 15.8805 5613.580 H 114.0663 
iD 0.1306 0,0545 16.263 0.3308 
:RSD 14. 5737 0.3433 0.290 0.2900 

0101172 

IACKGROUND CORRECTED INTENSITIES 
dentity 1 t 262226 Identity 2 : Type : SAHPLE 
leiaht : 1.0000 Volune : 1.00 Printed : 3:41:08 PH Hey 16. 2005 



EVOLUTION by Micro-Active Au8tralia Pty Ltd 3:47:12 PH Hay 16, 2005 

K-766 Ne589 sc Sc361 
# 1  118.5 13122.0 5646.0 5646.0 
t 2  109.5 12871.0 5557.0 5557.0 

Heen 114.0 12996.5 5601.5 5601.5 
SD 6.4 177.5 62.9 62.9 
XRSD 5.6 1. 4 1.1 1. 1 

APPARENT CONCENTRATIONS 
Identity 1 : 262226 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 3:41:08 PH Hay 16, 2005 

K766 Ne589 sc Sc361 
PPI PPm PPm 

t i  0.9889 21.8558 5646.000 H 114.7274 
1 2  0.9205 21.7808 5557.008 H 112.9170 

Uean 0.9547 21,8183 5601.500 H 113.8222 
30 0.0484 0.0530 62.933 1. 2802 
#RSD 5.0675 0.2429 1. 123 1.1247 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 262227 Identity 2 : Type : SAHPLE 
deight : 1.0000 Volume : 1.00 Printed : 3:44:00 PH May 16, 2005 

K766 Na589 sc Sc361 
# I  117.0 20678.0 5680.5 5688.5 
# 2  105.0 20653.0 5657.5 5657.5 

¶een 111.0 20665.5 5669.0 5669.0 
SD 8.5 17.7 16.3 16.3 
CRSD 7.6 0.1 0.3 0.3 

4PPARENT CONCENTRATIONS 
Identity 1 : 262227 Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 3:44:00 PH Hay 16, 2005 

K766 Ne589 sc Sc361 
PPn PPI PPn 

# 1  0.9680 34.2698 5680.500 H 115.4292 
# 2  0.8594 34.3677 5657.588 H 114.9614 

leen 0.9137 34.3187 5669,600 H 115.1953 
iD 0.0768 0.0692 16.263 0.3308 
:RSD 8.4858 0.2017 0.287 0.2872 

IACKGROUND CORRECTED INTENSITIES 
identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 3:46:52 PM Hay 16, 2005 

K766 Na589 sc Sc361 
# 1  1886.0 15943.5 5847.0 5817.0 
# 2  1904.0 15874.5 5038.0 5830.0 

lean 1895. 0 15909.0 5838.5 5038.5 
iD 12.7 48.8 12.0 12.0 
:RSD 0.7 0.3 0.2 0.2 

LPPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
‘eight : 1.8000 Volume : 1.00 Printed : 3:46:!32 PH Hay 16, 2005 

Of0173 

K 766 Ne589 sc Sc361 



EVOLUTION by Micro-Active Australia Pty Ltd 3:57:12 PM Hey 16, 2005 

PPI PPn PPI 
# l  19.7910 29.7310 5047.000 H 102.5427 
# 2  20.0491 29.7023 5830.000 H 102.1969 

Neen 19.9201 29.7167 5838.500 H 102.3698 
5D 0.1825 0.0203 12.021 0.2445 
XRSD 0.9162 0.0683 0.239 8.2389 

Checking celibration verification e . .  

Identity 1 : CLP-CCV-SC Identity 2 : 
Report name LOV liIit Value High limit 
K-766 18.888 19.920 22.600 
Ha589 27.000 29.717 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Height : 1.0000 Volume : 1.00 Printed : 3:50:44 PH Hay 16, 2005 

K-766 Was69 sc Sc361 
# 1  20.5 28.0 5886.5 5086.5 
# 2  15.5 25.0 5815.5 5815.5 

Heen 18.0 26.5 5051.0 5051.0 
3D 3.5 2.1 50.2 50.2 
YRSD 19.6 8.0 1.0 1.0 

LPPAREWT CONCENTRATIONS 
tdentity 1 : Calibration blsnk Identity 2 : Type : CB 
#eight : 1.0000 Volume : 1.00 Printed : 3:50:44 PIl May 16, 2885 

K-766 Was89 sc Sc361 
PPI PPI PPI 

# l  0.0849 L -8.0152 5086,580 H 103.3462 
# 2  0.0348 L -0.8201 5815.500 H 181.9020 

lean 0,0598 L -8.0176 5051.000 H 102.6241 
3D 0.0354 0.0035 50.205 1.0212 
CRSD 59.2158 19.7105 0.994 8.9951 

lhecking celibrmtion blank e . .  

[dentity 1 : Calibration blank Identity 2 : 
teport name CRDL Value 
1-766 0.100 0.060 
ie589 0.050 -0.018 
ic361 0.880 182.624 
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EVOLUTION by Hlcro-Active Auertrelie Pty Ltd 10:06:50 AM Hey 19, 2805 

Keep laet result vieible enabled ... 
Starting run ... 
Creating high priority queue entriee ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:00:56 AM Hay 19, 2005 

K-766 Ne589 Sc361 
1 1  26.0 38.5 4522.5 
1 2  12.0 12.5 4392.5 

Hean 19.0 25.5 4457.5 
SD 9.9 18.4 91.9 
XRSD 52.1 72. 1 2.1 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume 8 1.00 Printed : 10:00r56 AM May 19, 2005 

K-766 Ne589 sc361 
1 1  0.0 0.0 4522.5 
1 2  0.0 0.0 4392.5 

Mean 0.0 0.0 4457.5 
SD 0.0 0.0 91.9 
%RSD J8.3 7$. 6 2.1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STDI-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:03:46 AM May 19, 2005 

K 3 6 6  Ne589 
1 1  4710.5 26974.5 
1 2  4662.5 26708.5 

Hean 4686.5 26841.5 

KRSD 0.7 0.7 
SD 33.9 188.1 

INTENSITIES 
Identity 1 : CLP-STDISC Identity 2 : Type : STD 
leight t 1.0000 Volume : 1.00 Printed t 10:03:46 AX Hay 19, 2005 

K-766 Na589 
1 1  1.0 5. a 
# 2  1.0 5. a 

lean 1.0 5. a 
SD 0.0 0.0 
KRSD 0.3 0.3 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Jeight : 1.0000 Volume t 1.00 Printed : 10:06:40 AM May 19, 2005 

K-766 Ha589 sc Sc361 
# 1  1927.0 16384.5 4736.0 4736.0 
1 2  1906.0 16351.5 46%. 0 4696.0 

lean 1916.5 16368.0 4716.0 4716.0 

CRSD 0. a 0.1 0.6 0.6 
SD 14.8 23.3 28.3 28.3 

010176 

4PPARENT CONCENTRATIONS 



~~ ~ ~~~~ ~ ~~~~ ~~ ~~~ ~ ~~~~ 

EVOLUTION by Hicro-Active Australia Pty Ltd 10:13:48 AH Hay 19, 2005 

Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 10:06:40 AH Hay 19, 2005 

K-766 Ha589 sc Sc361 
PPI PPm PPI 

1 1  19.9833 29.8339 4736.000 H 106.2563 
# 2  19.9334 30.0278 4696.000 H 105.3577 

Wean 19.9583 29.9308 4716.000 H 105.8870 
SD 0.0353 0.1371 28.284 0.6354 
XRSD 0.1769 0.4579 0.600 0.6005 

Checking celibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Lov limit Value High limit 
K-766 18.888 19.958 22.000 
Ne589 27.000 29.931 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibretion blank Identity 2 : Type : CB 
Height : 1.0000 Volume : 1.00 Printed : 10:10:32 AH May 19, 2005 

K766 Ne589 sc Sc361 
X 1  29.0 11.5 4612.0 4612.0 
t 2  24.0 22. 5 4577.0 4577. 0 

Mean 26.5 17.0 4594.5 4594.5 
SD 3.5 7.8 24.7 24.7 
KRSD 13.3 45.8 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Height : 1.0000 Volume : 1.00 Printed : 10:10:32 AH Hay 19, 2005 

K766 Ne589 sc Sc361 
PPm PPW PPI 

I 1  0.1005 L -0.0279 4612.000 H 103.4787 
# 2  0.0487 L -0.0070 4577.000 H 102.6845 

!lean 0.0746 L -0.0174 4594.500 H 103.0776 
iD 0.0367 0.0148 24.749 0.5560 
CRSD 49.1224 84.9644 0.539 0.5394 

:heeking celibration blank ... 
tdentity 1 : Calibretion blenk Identity 2 : 
Zeport ne- CRDL Value 
(-766 0.100 0.075 
ieW9 0.050 -8.017 
ic361 0.000 103.078 
BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : pbr-Ei9H2 Identity 2 : Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 10:13:24 AW Hay 19, 2005 

K-766 Ne589 sc Sc361 
I 1  17.5 10.0 4399.0 4399.0 
# 2  25.5 20. 0 4395.0 4395.0 

lean 21.5 15.0 4397.0 4397.0 
iD 5.7 7.1 2.8 2.8 
IRSD 26.3 47.1 0. 1 0. 1 

LPPARENT CONCENTRATIONS 
ldentitv 1 : ~bv-EiSH2 Identity 2 : TvDe : SAMPLE 



EVOLUTION by Micro-Active Austrelie Pty Ltd 10:21:18 AH Hey 19, 2005 

Weight : 1.0000 Volume : 1.00 Printed : 10:13:24 AH Hay 19, 2005 

K-766 Ne589 sc Sc361 
PPI PPI PPm 

# 1 L -0.0141 L -0.0298 4399.000 98.6898 
# 2  0.0764 L -0.0101 4395.000 98.5960 

Mean 0.0312 L -0.0199 4397.000 98.6409 
SD 0.0640 0.0139 2.828 0.0635 
XRSD 205.4819 69.9496 0.064 0.0644 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcev-E19H2 Identity 2 t Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 10:15:06 AH May 19, 2005 

K-766 Ne589 sc Sc361 
# 1  1778.0 18037.5 4430.5 4430.5 
# 2  1771.0 10032.5 4447.5 4447.5 

Hean 1774.5 10035.0 4439.0 4439.0 
SD 4.9 3.5 12.0 12.0 
%RSD 0.3 0.0 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : lcsv-E19H2 Identity 2 : Type t SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 10:15:06 AM Hay 19, 2005 

K-766 We589 sc Sc361 
PPI PPI PPI 

# I  19.7066 19.5201 4430.500 99.3935 
# 2  19.5524 19.4356 4447.500 99.7754 

Hean 19.6295 19.4779 4439.000 99.5844 
3D 0.1091 0.0598 12.021 0.2700 
KRSD 0.5557 0.3068 0.271 0.2712 

3ACKGROUWD CORRECTED INTENSITIES 
[dentity 1 : 262217 Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 10:18:00 AH Hay 19, 2005 

K-766 ne589 sc Sc361t 
1 1  107.0 9052.5 4448.0 4448.0 
# 2  104.0 900s. 5 4437.0 4437.0 

lean 105.5 9029.0 4442.5 4442.5 
iD 2.1 33.2 7.8 7.8 
LRSD 2.0 0.4 0.2 0.2 

LPPARENT CONCEWTRATIONS 
[dentity 1 : 262217 Identity 2 : Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 10:18:00 AH Hay 19, 2005 

R-766 Ne589 sc Sc361 
PPI PPm PPI 

# I  0.9824 17.5303 4448.888 99.7866 
# 2  0.9518 17.4824 4437.000 99.5395 

lean 0.9671 17.5063 4442.500 99.6630 
iD 0.0216 0.0339 7.778 0.1747 
:RSD 2.2372 0.1935 0.175 0.1753 

010178 

UCKGROUND CORRECTED INTENSITSES 
dentity 1 : 2622174 Identity 2 : Type : SAHPLE 
leiaht : 1.0000 Volume : 1-80 Printed : 10:20:52 AM Wav 19- 2005 



~ 

EVOLUTION by Hicro-Active Australia Pty Ltd 10:26:52 AH Hay 19, 2005 

K766 Ha589 sc Sc361 
# 1  117.0 8982.0 4457.0 4457.0 
1 2  119.0 8999.0 4418.0 4418.0 

Hean 118.0 8990.5 4437.5 4437,s 
SD 1.4 12.0 27.6 27.6 
XRSD 1.2 0.1 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 2622174 Identity 2 : Type : SAMPLE 
Weight : 1.00M Volume : 1.00 Printed : 10:20:S2 AN Hay 19, 2005 

K766 Na589 sc Sc361 

99.9888 J 3 PPR PPm 
1 1  1.0913 17. 3582 4457.000 
# 2  1.1253 17.5451 4418.000 99.1127 

Mean 1.1083 17.4516 4437.500 99.5507 
SD 0.0240 0.1322 27.597 0.6195 
XRSD 2.1673 0.7573 0.621 0.6223 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2622178 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 10:23:44 AH Hay 19, 2005 

K-766 Ne589 sc Sc361 
t i  1923.5 19359.0 4497.5 4497.5 
t 2  1910.5 19134. 0 4419.5 4419.5 

fiean 1917.0 19246.5 4458.5 4458.5 
3D 9.2 159.1 55.2 55.2 
ZRSD 0.5 0.8 1.2 1.2 

SPPARENT CONCENTRATIONS 
[dentity 1 : 2622178 Identity 2 : Type : SAMPLE 
Seight : 1.0000 Volume : 1.00 Printed : 10:23:44 AH Hay 19, 2005 

K-766 Na589 sc Sc361 
PPm PPI P P  

t l  21.0156 37.1314 4497.500 H 100.8986 
1 2  21.2442 37.3479 4419. 500 99.1464 

lean 21.1299 37.2397 4458.500 H 100.0225 
iD 0.1617 8.1531 55.154 1.2390 
tRSD 0.7651 0,4110 1.237 1.2387 

MCKGROUND CORRECTED INTENSITIES 
[dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 10:26:42 AM Hay 19, 2005 

K-766 Na589 sc Sc361 
1 1  1934.0 16323.0 4805.5 4805.5 
1 2  1915.0 16248.0 4771.5 4771.5 

lean 1924.5 16285.5 4788.5 4788.5 
iD 13.4 53.0 24.0 24.0 
IRSD 0. 7 0.3 0.5 0.5 

rPPARENT CONCENTRATIONS 
identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 10:26:42 AH Hay 19, 2005 

K 766 Na589 sc Sc361 



~~~~ ~ ~ ~ ~ 

EVOLUTION by Micro-Active Austrelie Pty Ltd 10:33:34 AH Hay 19, 2005 

PPm PPm PPm 
I 1  19.7635 29.2912 4805.500 H 107.8176 
4 2  19.7882 29.3645 4771.500 H 107.0538 

Hean 19.7359 29.3278 4788.500 H 107.4357 
SD 0.0391 0.0518 24.042 0.5401 
XRSD 0.1981 0.1767 0.502 0.5027 

Checking calibration verification 0 . 0  

Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Lov limit Value High limit 
K-766 18.000 19.736 22.000 
NaS89 27.000 29.328 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 10:30:36 AH Hay 19, 2005 

K-766 Na589 sc Sc361 
I 1  22.0 1s. 5 4655.5 4655.5 
I 2  29.0 37.5 4597.5 4597.5 

Mean 23.5 26.5 4626.5 4626.5 
SD 2.1 15.6 41.0 41.0 
XRSD 9.0 58.7 0.9 0.9 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blenk Identity 2 : Type t CB 
Height : 1.0000 Volume : 1.00 Printed : 10:30:36 AH Hay 19, 2005 

K-766 Na589 sc Sc361 
PPI PP' PPR 

I 1  0.0230 L -0.0207 4655.500 H 104.4479 
I 2  0.0583 0.0210 4597.500 H 103.1450 

Mean 0.0407 0.0002 4626.500 H 103.7965 
SD 0.0250 0.0295 41.012 0.9213 
XRSD 61.4710 15302.6533 0.886 0.8876 

010180 

Checking calibration blank ... 
Edentity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 0.041 
Ne589 0.050 0.000 
5~361 0.000 103.796 
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Certificates of Analysis 



@ Fisher Scientific 

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

Or. a. MCK~~VW 
WOC Manager 

Tests . Maximum Actud U* 
Specification .Value 

ASSAY (WQ, Whl 67 - 70% 70% 70 bywh 
cdor: 10 4 0  A P M  

m i n w n  (AI) 
Antimony (Sb) 
Anmic (PS) 
Barium (Ba) 
3ecyflium (Be) 
Bismuth (Si) 
~~ (6) 
Cadmium (Cd) 
Calcium (Ca) 
cecium (ce) 
Cesium (Cs) 
Chmndwn (Cr} 

Go) 
Copper (W 
ayspsos hJm (oyl 
Erbium (Er) 
Europium (Eu) 
Gadolinium fGd) 
Gallium (Ga) 
Gennaniurn (Ge) 

W) 
Hafrtiurn (H9 
Holmkun (M) 
Indium (in) 
Iron (Fe) 
Ianthanwn (La) 
!-%ad (Pb) 
Lithium (U) 
Lutetium (tu) 
Mag-.um Wg) 
Manganese (Mn) 
M=.Ury (Ha 
mmnm 

C O S  
4 . 1  
cO.1 
co.1 
<o. 1 
CO. 1 
~ 0 . 5  
co.1 
<o .5 
GO.1 

e0,l 
4 . 2  
co.1 
cO.1 
GO.1 
co.1 
4 . 1  
CO.1 
cO.1 
c0.1 
cO.1 
4- 1 
co, 1 
4.1 
4 . 5  
co.1 
c0.1 
co.1 
co.1 
c0.2 
so.1 
4.2 
4 . 1  

e0.1 . co.1 
4 . 1  
4 . 1  
4 . 1  
4.2 
4 . 1  
eo.1 
co.1 
<0.1 
q . 1  
4 . 1  
cG. 1 
a. 1 
4 . 1  
r0.2 
co.1 
co.1 
4 . 1  
a.1 
co.1 
<o. 1 
:o. 1 
a. 1 
a . 1  
co.1 
<o. 1 
CO.1 
4 . 1  
eO.1 
c0.2 
co.1 

Maximum Actlld tbkxhwm Actual 
Anal$@ Specification Value (inppbiAnal$e Speafimtion Value (inppbl 

I 
Neodymium (Nd) 0.5 ppb 
Nickd (Ni) 1PPb 

Platinum (R) 0.5 ppb 
Potass lum (K) 1ppb 
Praseodymium (Pr) 0.5 ppb 

Mbwn (Nb) 0.5 ~ p b  
Palladium (Pd) 0.5 ppb 

Rhenlurn (Re) 
Rhodium (R h) 

Ruthenium (Ru) 
Samarium (Sm) 

RUWW (R b) 

(W 
se!errium (Se) 
~ t v e r  <As) 
Sodium (Na) 
Strontjurn (S) 
Tantalum (Ta} 
Telkrrium (Te) 
Terbium fr b) 
Thallium (TI) 
W u m  (r h) 
Thulium (Tm 
Tin (Sn) 
T i u m  (Ti) 

Uranium (U) 
Vanadium (V) 
Ytterbium (Yb) 
Yttrium (Y) 
zm F) 
Zlramiurn (3) 

Tungsten (w) 

Elemenf cOncentraliM are al the point Of bottling. Concenkaks of some elements in particular, Ca, Si, K, Na, 6. AI, Mg 8 
Mn will increase due to stortape in glass bottles. 

For customer service, call 1 -800-766-7OOO, 

To order online: ww.fishersci.com 
@) Fisher Scientific I To fax an order, use 2-800-925-1165. 

http://ww.fishersci.com


@ Fisher Scientific 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

CATALOG NUM 8ER AS08 
L O T W E R  4104090 

RELEASEWE tJovsmber,2aM 
DPI RY DATE: Nor\emk r, 2007 

3, bCMuy/ 
Dr. 6. McKdvey 
QPMC M a g a r  

Tests Maxknum . Acttal UnnS 

color; I O  4 0  APHA 

Spedfication Vaiw 
ASSAY (HQWlW]: 34 - 37% 36% %by whv 

Maximum 
Specification 

A C W  
Value (inppb) 

4.1 
4 . 1  
c0.1 
e0.5 
<0.5 
do. 1 
c0.1 
4 . 1  
*o. 1 
so, 1 
SO. 1 
a . 1  
4 . 1  
<o. 1 
<o. 1 
4 . 5  
co. 1 
4 

c0.1 
c0.1 
<Q.1 
4 . 1  
e0.1 
c0.1 
c0.1 
<0.1 
c0.1 
+.I 
e0.1 
40.1 
<OS 
q0.1 

Element concentrations are et mepdnt of Wi.  conmtrat[onsof sane elements in particular, Ca, SI, K, Na, E, A, Mg 8 
Mn wil imrease due to storage In glass boules. 

_ _  - 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
0 Fisher Scientific I To fax an order, use 1-800-925-1165. 

I 

http://www.fishersci.com


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 

e-mail: ivsales@ivstandards.com * website: www.ivslmdards.com 
phone: 800-669-6799 732-901-1900 f a :  732-9M-1903 

i 
CUSTOM-GRADE SOLUTION I O 0 0  p g h L  Scandium IN 5% HNO, (abs) 
Catalog Number: CGSC 1-1 and CGSCl -5 

Lot Number: W-SCO2058 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

S C A  
99.99% 
632-5721 

CERTIFIED CONCENTRATION: 1005 f 2 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( X I  = x 
n 

( 2 )  = mean x, = individual results n = number of measurements xS i  = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1007 f 3 PglrnL 
Method: EDTA Titration vs N E T  SRM 928 Lead Nitrate. 

Instrument Analysis: 1005 .+. 2 p g h L  
Method: Inductivdy Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3148a. 

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. 

TRACE METALLIC IMPURETIES DETERMlNlED 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-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to  0.3 ctm . 

- 0 AI 

- M Sb 
- M As 
- M Ba 
L M Be 
M Bi 

- M Cd 
0 Ca 

- M Ce 
- M Cs 
M Cr 

- M Co 

- 
- o a  

- 
- M c u  

<0.070 
< 0.000050 
<0.0010 
<0.0010 
< 0.000050 
0.0043 

< 0.020 
< 0.00030 

0.016 
<0.00050 
< 0.000030 
< 0.00050 
<0.00030 
<0.00060 

fi DY 
- M Er 

- M Eu 
M Gd 
- M Ga 
M Ge 

I M Au 
M Hf 
M Ha 
M In 
M Ir 
- 0 Fe 
M La 
- M Pb 

- 
- 
- 
- 
- 
- 

< 0.00060 
< 0 ,OO050 
<0.00030 
< 0.0001 0 
< 0.000 1 0 
<0.00060 
<0.00030 
0.0030 

< 0.000050 
< 0.0001 0 
<0.00050 
<0.16 
<0.000050 
0.00050 

- M Li 
c M t u  
M Mg 
- M Mn 
0 Hg - M Mo 
I M Nd 
0 Ni 
- M Nb 

- M Pd 

- M Pt 
- O K  

f i  os 

- O P  

< 0.001 0 
<0.000040 
< 0.0030 
<0,00040 

<0.00020 
.:0.00020 
c0.084 
< O.OOO050 

i 

< 0 .OOO 5 0  

< 0.00020 
C 5.01 

i 

- M Pr 
- M Re 
- M flh 
- M Rb 
A M Ru 
- M Sm 
2 sc 
c 0 Se 
0 Si 

- 0 Na 
M Sr 
n S  
- M f a  

- 
E A9 

- 

<0.000030 
c0.00010 
< 0.000 1 0 
<0.00010 
<0.00020 
< 0.000 10 

< 0.67 
< 0.034 
0.0050 

c0.16 
< 0.000050 

<0.00070 

M - chocked by ICF-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.038 g/mL 

- M Te - M Tb 
M TI 
- M Th 
I M Tm 
- M Sn 
M Ti 
- M W  
- M U  - M V  
M Yb 
- M Y  
- M Zn 
- M Zr 

- 

- 

<0.0030 
€0.000030 

< 0.000 10 
0,0028 

I < O.oO0040 
0.000 50 

<0.0050 
<0.0010 
<0.00020 
<0.00020 
<0.0007 0 
< 0.0040 
0.0075 
0.032 

s - solution standard element 

Quality Assurance Manager Expires: 
P rrnl" 0 1 g pJiJ6 
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QUALITY STANDARD D0CUMEWATK)N 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 91 05)  

Members of tQ Net : Argentina (IRAMI, Australia (US), Austria (6aSI, Belgium 
(Avfmter) , Brazil IFCAV), Canada (QMII, Horlg Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DaSl, Greece, 
(ELOT), Hungary (MSZT), Ireland (NSAI), Israel IS11), Italy (C1SQ1, Japan tJOA1, Korea (kU-QAI,  Netherlands IREMA), Norway 
(NCS t, Poland(PCBC), Portugal (APCERt, Singapore (PSB), Slovenia (SlQI, Spain (AENOR), Switzerland (Sa$) 

2. 

3. 

ISO/IEC Guide 34-2000 "Qeneral Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2CA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Campetence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production end Utilization Facilities 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our' 
Quality Standard certifications. 

4. 
5. 
6.  

M I L-STD-4 5 662A 

1 OCFRZl - Nuclear Regulatory Cornmission - RepolZing Defects and Non-Compliance 6 

STABILITY1 EXPIRATION DOCUMENTATION 

Shelf Life - The lennth of time that a proaerlv stored and Dackaged 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 sma4ler 
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 mL bottle is  21 months. 

Expiration Date - The dste after which a standard solution should not be used, A one year expiration date is 
recommended by most state and federal regufatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. ' 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pn 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 CAUBRAnON 
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. 

BALANCE CAUBRAWON 
All balances are checked daily using in-house procedm number 6-IMM-001. The weights used for testing are annually 
compared to Gehart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NET). The NIST Traceability numbers are 4283598 and 454678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set, These weights are tested annually by a NIST / NVLAP accredited calibration lab. 
The NET test number is 822/260017-8. 

JHERMOMETER CALI8 RATION 
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 NIST Monograph 150 using NIST 
Test Nos. and Std Nos.: 789543, 2 17368/769643, 21 7368/Pt4462, 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, 1 1901 6, 471 047 and NfST test report Nos. 81 1 /258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technicat support for the proper use of our products. 

TEL 1 -800-569-67W I W L  1-732-901-1900 FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandards.com 
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Catalog Number: 
Description: 
Matrix: 

ICAL- 1 Lot NO.: 28-64AS 
Instrument Calibration Standard 1 
5% Nitric Acid 

 his ASSURANCE 'certified reference material, CRM, is intended primarily for use as a 
calibration standard OT quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and othm methods 
relevant to the certified propcrtics listed below. 

The CRM is prepared from high purity single element 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 ICP Spectrometer: 

CZS 5,000 5011.87 3109a 
K 5,000 5011.80 3141a 
M g  5,000 5020.86 3131a 
Na 5,000 4995.13 3152a 

Spex Reference Multi: Lot #6-28VY, 6-104VY, 25-178AS-REF 

Balances are caliirattd regularly with weight sets ttactabk to NET#s32856,32867 and others, 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concatratjons with no single element exceeding +/-2%. This hcludes uncertainty of 
measurm~Q and other effects, such 8s transpiration losses. This guarantee is valid for a period 
of one vear h m  the date of certification only when the material is kept tightly capped and 

i i t  i 

_.- 

IIRw 



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/CXTAC Guide: Qumeing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines fur the production of reference materials. 
IS0 Guide 17025: Certification of refemxe materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST 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 mtkx materials are obtained and verified by SPFX Certiprep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation 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 %ria@ with matrix of a purity at or greater than the purity of the 
original matfix solution If dilution is required the diluent must be compathle with all certified amlytes and contain 
stabilizexs 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 d i ~ c t l y  from the bottle. A11 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 preption.  All materials, equipment, 
anaIyhcal instrumentation and persoml have been qualified priur 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 codinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random, replicate samples of the fml, packaged material have been analyzed for the 
certified vaiues by procedms consistent with the intended use of the C M .  
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 ensure a relative sub-sampling emc of 1% (68% confidence level) in a single 
d e t ~ r m i ~ t i O l l  
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the merse 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 level 
u, is obtained by combining the individual element standard uncertainty components u, and &=d&,’ 
Certification Traveler Report: 
All certifkd values reported were derived from Traveler Report (Spex C e ~ p ’ s  tmmabi2ity docwnentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep referem mate* are not for any cosmetic, drug or household application and are to be used only by 
qualified iadividuals who arc trained in appropriate procedures. No claims against SPEX CerPiPrep, fnc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with Jespect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for arry loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 



Catalog Number: SPTKE- 1 Lot NO.: 28-176AS 

H Description: Spike Sample Standard 1 
Matrix: 5% Nitric Acid/& Tartaric Acid - HF 

3 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 8s 

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 fiom high purity single clement concentrates of individual elements using 
Class A laboratory ware to give precis? concentration. 

Refer to side 2 for details of measurement uncertainties. & i .' . i  
i i i t  

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured N E T  Element Labeled Measwed NET J t 
(mgm ( m g U  (rng!L) ( m g / ~ )  SRM 

A1 200 198.56 3101a Pb 50 50.06 3128 
As 200 197.01 3103a Sb 50 48.62 3102a 
Ba 200 , 199.49 3104a V 50 49-87 3165 
Se 200 198.51 3149 Zn 50 49.70 3168a 

Fe to0 9890 312th Cr 20 
eo 50 50.04 3113 Ag 
Mn 50 49.90 3132 Be 5 

25.15 3114 Z * a  I 
19.81 3112a A w $ E r n s  i ' 

> g *s 
4.92 3105a - w  II: 

TL 200 199.25 3158 CU 25 

5 4-96 3151 u Q { 

Ni 5U . 50.16 3136 Cd 5 4.96 3108 & * I ,  2 & b c  !A! 3-l ! : I 

Spex Reference Multi: Lot #4-24BD, 2-61BD, 17-55AS, 16-61 3AS 

Balances are calibrated regutarty 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 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. 1 c;cz* 

7v-n 

Q 2004 SPEX CertiPrep, Inc. 



Tllis Certified Reference Material has been prepared and certified tinder an IS0 9001 system consistent with the following 

Guide To The Espression Of Umrtamq In Measurement 1995 
E U R A C W C I T A C  Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualit? system guidelines for the production of reference materials. 
1SO Guide 17025: Certification of reference tmterials. general and statistical principles 
IS0 Guide 3 I : Contents of  certificates of reference materials 
NIST Tedmical Note 1297 
TLAC-G 12-200: Guidelines for the requirements for the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and iilatris materials are obtained and verified by SPEX CertiPrep from prcqualified vendors as per I S 0  9000 
guidelines. Ventfor ideiltifications afe proprietarq., however sources of' all inaterials used in tlle preparation and testing of 
SPEX CertiPrep C I S  are tracked and docuiiiented. For furtlxr information contact CRM Sales. 
Instructions for Use: 
Prinxq 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 rcquired the diluent must be compatible with all certified amlytes and contain 
stabilizers appropriate €or  he period of intended use. 7 1 ~  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 bottlc. All surfaces that come in contact with the solution inust be tlwroughly cleaned and 
leached prior to use. Dilutions should be pcrfomd only with Class A volumetric glassware. 
Method of Preparation: 
Clem Iaboratov procedures and techniques have been used throughout the preparation. All materiak. equipment. 
aiialytical instrumentation and personnel have been qualified prior to use. The IZjgkst punty acids applicable. 18 mgollm, 
double deionized water. acid-leached triple-rimd bottles, and Class A glassware lave been used in all prepamtiom. 
Eomogeneity : 
Tlie Homogeneity of the CRM 1x1s been confimlcd by procedures consistent with I S 0  guide 17025. ISOREMCO N280 
and ASTM DG362-98 Appendix X2. Random. replicate samples of the final, packaged inaterial have been ailalyzed for the 
certified valties by pmcedurcs consistent witli the intended use of the CRM. 
The inatl~madcal expression &=s% is employed to detennine the sanwling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-saiiipling mass 
k, = inass 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 's' listed on the reverse of litis document is at the 95% level of confidence and can be expressed as 
X = s+/-U where X =True value (Labeled Value), U= Espanded uncertainty 
U=ku, where k-2 is the coverage factor at the 95% confidence level 
u, is obtained by coinbining the individual element standard uncertainty components u,.and &= 
Certification Traveler Report: 
All certified values reported were deriwd from Traveler Report (Spes CertiPrep-s traceability docuinentation) identified by 
the lot number of this CRM. For further infonilation 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 indi~iduals who are trained in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any kind 
whatsoeyer, whether based on breach of u-arranq, alleged negligence. or otlienvise. with respect to tlis RM shall be greater 
tlmi the purclme price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 

guides: 

I IS09001 I 



i n o r g a n i c  v e n f u r e s  / iv Babs 
195 lehigh avenue, suite 4, lakewood, n] 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  
I .O Inorganic Ventures / 1V 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." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Lithium in 0.1% ( a b )  HNOJ 

Certified Density: 1.004 g/mL (measured at 22" C) 

The Certif i i  Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of ?he certified value and the uncertainty: 

OertlrledVdueQ = &a'xI (rp= mal 
n XI= itxMclualresldts 

. n =  mmberdDEaSJtWTERtS 
Uncertainty = 21&59= 8s = lhearmrstion cf dl sjgniftcmi Wrrated e r ~ s  

(Most comwn am the masfrminstrumntal measuremi$ 
weighing, dilution to volurre, md tire fixed erru reported on t he 
NtsT S M  certificate d anabsis.) 

W" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence intend Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this C M .  

4.0 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 mferances, usually 
national or International standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
is3 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 erm. 

4.1 Assay Method #I 996 f 2 pglrnL 

995 f 6 pglmL 
ICP Assay NIST SRM 3129a Lot Number: 000505 

Assay Method f 2  

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsales8ivstandards.com
http://www.Ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The welghts 
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. AI! analytical balances are calibrated every 4 months by Gerhatt Scale Corp. of 
South Amboy. The balances are calibrated with a dass I and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVlAP accredited calibration lab, The NlST test number Is 822Q60017-98. 

THERMOMETER CALIBRATION - 7he thermometers used in the detemination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in amdance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlSf 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 cafibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identifation Nos. 92564, 119016,471047 and NtST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse 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 IMPURITlES (TMI) DETERMINED BY iCPlMS 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. Sdutions tested by 1CF-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 < 0.001oo 

M As 0.01998 

E Ba e 0.01998 

0 0.00020 

!d Bi < 0.00080 

- 0 B 0.00020 

M Cd 0.00%9 

0 Ca 0.04050 

M Ce < 0.00999 

M cs < 0.00060 

M Cr 0.00999 

M co 0.00599 

B CU 0.00100 
M - CheCked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

@ Pr 0.00060 

!!! Re 0.00200 

II Rh 0.00200 

!!I Rb < 0.00200 

M Ru 0.00.400 

M 0.00200 

!!! SC < 0.01998 

!!d Se < 0.01598 

P Si 0.04650 

M Ag 0.00400 

- 0 Na 0.03200 

0 Sr 0.00026 

s 0.01250 

!!!? Ta < 0.01399 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of anaiytical 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 Technlcal Staff 

M Te 0.05994 

M 7% < o.oo060 

M 0.00200 

?II Th < 0.00200 

M Tm < o.OOO80 

Q % < o.00600 

0 Ti 0.00070 

0 w 0.00400 

M U < o.00400 

- 0 v o.Oooo9 

M Yb 0.00200 

!!!! y 0,07992 

- 0 Zn 0.00145 

?1! Zr < 0.00999 

s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL I 

8.0 

9 .o 
10.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Medcana de Acrdicion. a.c.(EMA) 
Members of lQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (MS),  Belglum (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), 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 Testlng - Accredited MIA CertHicate Number 883.01 
10.2 lSOllE& 17025 - 1939 "General Requlrements for the Competence of Testing and Calibration" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producets" - Reference Materials Production - 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 Repubk 
(NAO), Denmark (OANAK), 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), Norway (NA}, 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), SwltzerJand (SAS), United Kingdom (UKAS) 
and United States (MILAP) (ICBO ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licenslng of Productlon and Utilization Facllitles 

10.5 IOCFRZI - Nuclear Regulatory Commislon - Reporting Defects and Non-Compliance 

90.6 MIL-STD45662A (ObsoletdObsewed) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY GlOI'33 

I I .I N Shetf Life - The period of time during which the concentration of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controifed and monitored conditions will remain within the specifmd uncertainty 
range. Shelf life is limited prirnariiy by transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-lifa of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit. 

11.2 Explration 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 Me. 
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: August 12, 2003 

Expiration Date: 
01 E, zm 

12.0 NAMES AND SIGNATURES OF CERTlFYiNG OFFICERS 

rf." Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

. -  
&&at& 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / Sv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www,ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

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 #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 Statisiml Principles." 

5 
DESCRIPTION OF CRM Custom-Grade 10000 pglmL Scandium in 5% (abs) HNO3 

' 9  

Catalog Number: 

Lot Number: XIsC02061 r 

Starting Material: Sc203 
Starting Material Purity (%): 
Starting Material Lot No BSC-632-1-5736 
Matrix: 

CGSC10-I I CGSClO-2, and CGSCIO-5 

99,9969 18 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAiNTIES 

Certified Concentration: 

Certif led Density : 

10,007 f 21 pglmL 

1.071 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The foilowlng equations are used in the 
calculation of the certified value and the uncertainly: 

Certified Val@ (5;) = & (54) = man 

n = n W  od t m a m m t s  
ZEi = The sumnation cf all igMkant estiirrated ermrs 
(Most c m n  are the errasfromk~rumntd maswerrent, 
weighing, dilution to volurre, and the fixed error reported mt he 
NET SM-certificate of mavsls.) 

n xI = indlvlcfual results 

Umrtainiy (9 = 2 ~ & , ~ 1 1 ~  

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 uncertatnties. Thls 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, usual& 

national or International standards, through an unbroken chain of comparisons ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
- This IV product is Traceable to NlST vla direct comparison to NET SRW. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors. 

4.1 Assay Method #I 10,005 f 26 pgImL 

' Assay Method #2 10,007 f 21 pglml 
ICP Assay NET SRM 3148a Lot Number: 79211 1 

EOTA NIST SRM 928 Lor Number: 880710 

INORGAN1 11: LABS/EADC:HEM L A R S  

mailto:ivsales@ivstandards.com
http://www,ivstandards.com


4,2 

4.3 

4.4 

BALANCE CALl6RATtON All balances are checked daily using in-house procedure number 6-lMM-001, The weights 
used for testing are annually compared to Gerilart Scale Corporation’s masler 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 822/260017-98. All analytic& balances are calibrated every 4 months by Gerhart Swle Cap. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analyllcal weight sel. These weights are tested 
annually by a NlST I WLAP accredited calibration lab. The NlST test number Is 8221260017-98. 

THERMOMETER CALIBRATlON - The thermometers used in the determinailon of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was cerafied in accordance with the procedures ouUined by ASTM €77-87 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 t h e m e t e r  No. 903-2680 are 
traceable to NlST IdentMcatIon Nos. 92564, lI9O16,471047 and N1ST test report Nos. 81 ~/258522,811/2557078. and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Giassware u s 4  in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLlC 1MPURlTIES (TMI) DETERMINED BY lCPlMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metaliic 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 ym. 

. 
s 

- 
Q AI < 0.0070i.* 

M Sb < 0.00050 

Y As < 0.00997 

!!! Ba 0.00997 

M Be < 0.00050 

It Bi 0.00040. 

M B 0.06976 

M Cd < 0.00299 

- 0 Ca 0.11500 

M Ce C 0.00498 

!$ cs 0.00030 

0 Cr 0.00470 

rut co < 0.00299 

e CU < 0.00140 
M - Checked by ICP-MS 

hA DY < 0.00598 

!!d Er < 0.00498 

M Eu 0.00299 

M Gd 0.00100 

M Ga < 0.0D~M) 

!d 0.00598 

Au < 0.00299 

M Hf < 0.00199 

!!!! Ho < 0.00050 

M In < 0.00997 

k! Ir < 0.00498 

Fe 0.00370 

M La 0.00050 

Y Pb 0.00299 ‘ 8 K < 0.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral interference 

!!!! Pr < 0.00030 

M Re 0.00100 

M Rh < 0.00100 

M Rb 0.00100 

M Ru 0.00199 

nn Sm e 0.00100 

f sc 
M Se 0.00797 

0 si 0.02000 

!!d As < 0.00199 

Q Na 0.09OOo 

AA Sr 0.00050 

- 0 s < 0.02500 

M Ta < 0.00698 
n - Not Checked For 

M fe < 0.02990 

&! Tb < 0.00030 

!!A TI < 0.00100 

b!! Th 0.11759 

M Tm 0.00040 

Q Ti < o.ooioo 
b!, Sn < 0.00498 

b!! w 0.00997 

M u 0.00199 

Y v 0.00199 

M Yb 0.00100 

0 y < 0.00100 

Q Zn 0.00600 

- 0 2 0.230M) 
s - Solution Standard Element 

For the calibration of analytical instruments induding bulhot limited to the fdlowing: 
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 determlnatbn of correction coefficients 
For detection limit and Ihearlty studies 
For addttlonal intended uses, contact IV Technical Staff 



7.0 INSTRUCTION8 FOR THE CORRECT USE OF THIS REFERENCE MATERIAL I 

a#. 

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 solutlon was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 
- .* 

10.1 

10.2 

10.3 

10.4 

10.5 

90.6 

IS0 9001:2000 Quallty Management System Reglstratlon - QMI Cehficate Number OlOlOS 
Recognized by: 
Registrar AccredltaUon 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), Belglum (Avinter) , Brazil (FCAV), Canada (MI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denma& (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). 
Pdand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOflEC 17025 - 1999 "General kequlrements for the Competence of Testing and Calibration" 
Chemical Testing 9 Accredited A2LA Certificaie Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), AusMa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark ( D A M ) ,  Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
{SINAL), Japan (JAB) (JNW), Republic of Korea (KOLAS), The Netherlands (RvA), New Zaaland (IANZ). Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 

10CFR50 Appendlx B 9 Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utilization Facilities 

and United States (NVUP) (ICBO ES) - 

lOCFR21 - Nuciear Regulatory Commission = Reportlng Defects and Non-Compliance 

MlLSTD45662A (Obsalete/Observedl 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analytets) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditkms wlll remaln within the specified uncertainty 
range. Shelf life is llrnlted primarily by transpiration { b s  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 solutims packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that mlnimize transplratlon and instability, the shelf life can be extended past this Ilmit 

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 ljndt Its useful lb. 
Inorganic Ventures I IV Labs concurs with state and federal regdatwy agencies' recommendatlons that solution standards be 
assignPd a one-year explratbn date. 

Certfflcation Date: July 01,2004 - 
01 F2006 - 

, Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Administrator 

Certificate Approved BY Katalin Le, QC Manager W r G ,  

Certifying Off Icer: Paul Gaines, Chemist, Senior Technlcal Director 



This A S S U C E  @ certified reference material, CRM, is intended pharily fw use as a 
caliiration standard or quality control standard for inorganic spectroscopic instrum tation such as 
ICPOES, DCP, AA, ICPMS, and XRF, It c8a be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001 
Uncertainty Associated with Measorement: 
CertBed Value is  Traceable to: 
The CRh4 is prepared gravimetrically using high pur& (NH4)2B4074H20 Lot# O l E .  The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer adysis 
Refer to side 2 for detaik of measurement nncertaintitS. 
Classical Wet Assay: 1001 mglL 
Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. sodium Hydfoxide 

standardized agaiast Potassium Siphtbalate MST SRM #84k 

Instrumental AnaIysis by ICP spectrometer: 1001 m a  
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SR.M 3 107 

Density: 1.001 @ 22.3 hgrees Cthius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgR, 
Al 0.06 
As 43.001 
As 0.002 
Ba ~0.001 
Be 4.001 
Bi 0.03 
cd Q.001 
co 4.001 
Ca 0.Wl 
cr Q.001 

Element mglL 
cu a.001 
Fe 0.00 1 
Ga 4.001 
In <0.001 
K a.06 
u 4l.001 
Mn 4.001 
Mo 4.001 
MI3 4.001 
Na 0.01 
Ni 0.001 

Element mgL 
Pb Q).OO1 
Re 4.001 
Rb 4.001 
Sr ~0.001 
Sb <0.001 
Si 0.01 
Ti 4).001 
n a.001 
V 0.003 
ZT 4.001 
za 0.004 

Balances are c a l i i  regularly with weight  set^ traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/4.5% of the certified concentration inclusive of uncertainty 
of meafl~ements and otber t f f i  such as traoSpiraton losselq for a pehd of one year fium the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratmy conditions. 

Date of Certification: certifying officer N- k p G c I d  
\"' TI? 



This Certified Reference ?&tcrial has been prepared and certified under an 1SO.9001 system consistent with the foUowbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEIWCIT'AC Guide: Quantifjhg Uncerkhfy in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality systm guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 I : Cootents of certificates of refertncc materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence ofreference materials producers 
ISO/REMco "280 
Material Source: 
All analytes and matrix materialg we obtained and vuified by SPEX Cestifrtp from prequalified vendors as pw IS0 9000 
guidelines, Vendor identifications are proprietary, however sou- of dl materials used in the preparation and testing of 
SPEX CertiPrep CRMs me -ked and documented. For furtbtr information contact CRM Sales. 
Instractions for Use: 
 prima^^ usage of this CRM is in neat fom or dilttted serially with masix of a purity at or greater tban the purity of the 
orighd matrix suhrtion. If dilution is required the diloent must be compatible with all certified analytcs and contain 
stabilizers appropriate for the period of intmded use. The CRM CSII also be used as a spike or witb a spike, again with 
appropriatC compatr7>ility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU surhces &at come m contact with the solution must be thoroughly cleaned and 
leached pn'or to use. DiWom should be performad only with C h s  A volumehic glassware. 
Method of  Preparatioa: 
Clean labomtory procedures and techniques have been used throughout the preparation. All materials, equipment, 
andyticd instrumentation and penomel b a n  been qualified prior to usc. The highest pmity acids appticable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in a11 prepdoas.  
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedum consistent with IS0 Quide 17025, ISO/REMCO N280 
and ASTM D6362-98 A p p m  X2. Randam, replicate samples of the final, packaged mattrial have been analyzed for .the 
cwtifitd values by procedures consistent with the intended USE of the CRM. 
The mathematical expression k p s b  is employed to determine tbe sampling sizc 
S = relathe standard deviation ip % fw one component of the s ~ ~ ~ ~ p l e .  (k. The sub-samphg uncertainty) 
m - the subsamplipg mas 
)G= mass of sub-sample atcwsary to ensure 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' l ied on ttte reverse of this document is rd &e 95% level of confidence and can be expressed as 
X = xM-U where X =True value (Labcled Value), UJ= Expanded uncerlainty 
U=.ka, where k 2  is the coverage fsctor at the 95% confidence level 
U, iS Obtained by combining the individual element standard uncertahty components uk and U, ~ C U :  
Certification Traveler Report: 
All certified values reported were derived fkom Traveler Report (Spex CertiPrep's traccabnity documentation) identified by 
tbc lot number of this CRM. For Mer infoI.mation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refcrcncc materials me not fbr any cosmetic, drug or household application and me to be used only by 
qualified individuals Wbo are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, wbether based 011 breach of warranty, alleged negligence, or othc~wisc, with resptct to this RM shall be greater 
thaa the pwchase price. In DO event shal SPEX CertSVep, Inc. be bble  for any loss o f  profits or any iacidentd, spd4 ~t 
consequential damages. 

. 



Catalog Number: PLLI2-2XQy Lot No. 11-24LI 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

This A S S U W C E  @ certified reference matend, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumcatation such as 
ICPOES, DO, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certifid properties listed below. 
Certified Value: 1000.5 mg/L . .  

Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravirnetrkally using high purity Lot# O3021A. The 
c d e d  value listed is the average of values obtained by classical wet assay aad ICP spectrometer analysis 

+/-3 mg/L 
NlST SRM #3129a 

Lithium Carbonate 

Refer to side 2 for details of measurement uacertaindes. 
Classical Wet Assay: 1001 mgL 
Method: Evaporate to dryness. Fume witb Sulluric Acid Ignite and weigh as Li2SO4. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertifed Properties: 

Density: 1.01 5 @ 22.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

<o.oo 1 Pb 
<o.oo I Fc 0.013 Re 
co.00 1 Rb 
<0.001 Sr 
<O.W 1 K 0.027 Sb 

0.002 Si 0.0 14 

co.00 1 Ti 
co.001 Tl 
<0.001 V 

Zn 3 .O 

As <0.002 cu <0.001 
AI 0.007 

<o.oo 1 Ga 4 0 0  1 Ag 
Be <o.oo 1 In 4.00 1 

Ba co.00 1 
Bi <0.001 M8 
B <0.001 Mn <0.001 
co <0.001 Mo <0.001 
Ca 0.008 Ni 0.001 
Cr ~0.004 Ne 0.0 1 
cd CO.001 Zr 0.002 , 

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. Tbis guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Q-4, 
Date of Certification: Certifying officer: N- uw 
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This Certified Refmnm MaterM has been prepared and ccrt%kd under an EO 9001 system consistent wifh tbe foUow& 
guides: 
Gtrjde TO The Expression of U n d t y  In Me-a~~tement 1995 
E U R A W C K ' A C  Guide: Quanti@& uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality sys~ern guidelines for the pmduction of reference materials. 
IS0 Guide 17025: Certification of refaence materials, genera) and statistical principles 
IS0 Guide 3 1 : Contents of certificatts of reference materids 
MST Technical Note f 297 
TLACIG12-2000: Guidelines for the nquiremtntr for the competence of refmce materials producers 
ISC)/REMCO N280 
Material Source: 
All anatytes and matrix mateas art obtained and verified by SPEX Ccrtiprep from prc-qualified vendors BS per IS0 9000 
guidelines. Vendor idtntifications an pmprietary, however sources of all materials used in the preparation and testing of 
S E X  CdPrcp  CRMS an tracked and documented. For furtber information contact CRM Sales. 
Xnstractions for Use: 
Primary usage of this CRM t in neat form or diluted serially with matrix of a pwity at or m r  than the purity of the 
original matrix solution. Ifdilutiun is rquired the dilumt must be compatiilt widr all certified analytw and contain 
stabikm appTDpriate for the period of mtcndod use. The CRM can also be used as a spike or w'kh a spike, again wiih 
iipprop- compatiiility considduns. All  solution^ should be thoroughly mixeb, by shakin& ptior to USG and DCVW 
pipetfcd directly .from &e bottle, All surfaces tbat come m contact with tbc solution must be tboroughfy clta~ed and 
h d ~ c d  prior to use. Dihtians shmld be pafarm4 only with Clast A volumetric glassware. 
Method of Preparation: 
CleaD laboratory procedures and techniques have been used hugbout the p r e p d o n .  All maten'als, equipment, 
adytkd  h m e n t a t i o n  and pessormtl h m  bem qualified prior to use. The highest purily acids appficablc, IS megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A gfasswm have been us& in all prep don^. 
Homogeneity: 
The Homogeneity of the CRFA bas been confirmed by p r o d =  consistem with IS0 guide 17025, ISU/IUWCO N280 
snd ASTM D6362-98 Appmdix x2. Rabdom, rcplicatt samples of the final, packaged matcrjal have been analyzed for ?he 
ceMed values by procedurw cansistmt with the intended use of the CRM. 
The mathematical expression k-8~1 is employed to d a m m e  the sampling size 
S = relath standard deviation kt % for one compoaent of the sample. oe. The sub-sampling uncertainty) 
m = the sub-sampling mass 
hi  ma^^ of sub-sample necessary to ensure a relative sub-sampling mor of 1% (68% confidence level) in a single 
ddenninatiml 
Statistical estimator and Confidence Emits: 
Ihe certified vdue 'x' listed on tbe reverse ofthis document is tit &e 95% level of confidence and can be expressed as 
X = W-U where X ='lfut value (Labeled Value), ui Expanded uncertainty 
U 4 p  where b2 is the coverage factar at the 95% con6dmcc level 
& is obtained by combining the individual element standard uncer$inty components % a i d  u, h? 
Certification Traveler Report: 
All ctMed values repofid m e  derived f b m  Traveler kpmt (Spex CerciPrtp's traceability documentation) identifid by 
the lot n u i n k  of this Wvi. For fhther information contact CRM Sales. 
Legal Notice: 
SFEX C~rtSnp reference mataids me not for any cometic, dnrg or household apptication and afe to bc used O ~ Y  by 
qualified individuals who Bfc mined in appropriate proctdures. No claims against SPEX CwtiPrep, Inc. of any kind 
whrrtsoever, whether Wed on breach of wananty, alleged negligence, or otherwix, with respect to this RM shall be p;reater 
thaa the purchase price. In no event shaIl SPEX CertZhp, bc. be tiable hr any loss o f  profits or any incidental, s p w  or 
consequential damages. 



Catalog Number: PLM09-2xl2Y/2T Lot NO, 11-51MO 
Description: 1000 m a  Molybdenum 
Ma trjx: H20 

This A S S L M C E  @ 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. 
CertifledValue: loo0 m@ 
Uncertainty Associated with Measurement: +/-3.0 m& 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity 0301 IC. The 
certified value listed is the average of values obtained by classical wet assay and JCP spectrometer analysis 

NIST SRM #3134 
(NH4)6(Mo)7(0)24-4WOLot# 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 m a  
Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 09989 w3.7 Degrees Celsius 

m@ 

Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mgA, Element mg/L Element mg/L 

As 0.03 cu 0.003 Pb <0.001 
Ag <0.002 Fe 0.1 10 Rb -=0.001 

Ba 4.001 In co.00 I Sr co. 00 1 
Be K0.002 K 0.060 Sb 4.001 
B ~0.007 Li <0.003 Si 4 . 2 0 0  

Cd CO. I 0 0  Mg <0.001 TI eo.00 1 
ca 0.0 10 Ni <O.W 1 V 0.004 
cr ~0.003 Na c0.002 Zr <0.001 

AI c0.002 Gi3 co.00 1 Re 0.030 

Bi <0.001 Mn 0.002 Ti 0.003 

CO <0.001 zn 0.006 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
Tbis 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 timy capped and 
transported and stored under laboratory conditions. 

41. TM 
Date of Certification: 

- 

0 2004 SPEX CertiPrep, 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 The Expression Of Uncertainty In Measurement 1995 
EURACHnvVCITAC 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 
NET Technical Note 1297 
LAC-G12-2000: Guidelines for the requirernents for the competence of reference materials producels 
1SORTZMC.O N280 
Material Source: 
All analytes and matrix materials a . ~  obtained and verified by SPEX Ce-rep f b m  prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPEp CRMs are hacked and documented. FOT further information contact C M  Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with mahix of a punty at or greater than the purity of the 
on@ 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 clcaned and 
leached prior to use. Dilutions should be performed only with Class A volumtrk glasswm. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tme preparation. Ail materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leachsd triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by pmcedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appenh 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=s2m is employed to determine the sampling size 
S = relative standard deviation in YO for one component of the sample. (ie. The sub-samphg uncertahty) 
m = the sub-sampling mass 
k, =E mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a singXe 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on ttre reverse of this document is at the 95% level of confidence and can be expresstd 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% codidem level 
& is obtained by combining the individual element standard uncertainty components u, and &= 
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 informahon contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep Eference 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 CertiFrep, hc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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Catalog Number: PLP9-2mY/2T Lot No. 10-125p 
Description: 1000 mglL Phosphom 
Matrix: H20 

This ASSURANCE @ certified reference materid, CRM, is intended primarily for use as a 
calibration standard or q d i t y  control standard fm 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 listcd below. 
Certified Value: m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
T h e c R M i s p r ~ ~ v i m e t r i c a l l y u s ~ ~ p \ r r i t y  (NH4pop04 Lot# 07901A.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrc”S analysis 

+/- 3.0 mg/L 
MST SRM 3 13% 

Refer to slde 2 €or details of measurement uncertaiaties. 
Classical Wet Assay: 1001 rngk 
Method: Precipitation using Magnesia Mixture. Filter, ignite and weigh 8s Mg2P207. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1.000 @ 22.5 Degrees Celsius 

Trace Metallic Impurities in tbe Actual Solution via ICP / ICPMS Analysis: 

Element r n f i  Element mg/L Element mg/L 

AI 0.001 cu a.001 Pb 4.001 
As 4.001 Fe 0.002 Rb a.001 

4.001 Ga 4.001 Re 4.001 As 

Ba 0.001 K 0.027 sr 4.001 
Li 4.001 Sb 0.01 

Bi 4.001 Ms 4.001 Ti 0.002 
Ca 0.002 Mn 4.001 TI a.001 
Cr a.001 Mo 4).001 v 4.001 
Cd 4.00 1 Na 0.008 zr q.001 

Ni 4).001 za 0.02 

0.085 . B  4 . 0  1 In a 0 0 1  Si 

Be Q).OOl 

c o  4.001 

Balances are c d i j  regularly witb weight sets traceable to NIST #32856, #32857 d others. 
This CRM is guaranteed stable to +/-0.5% of tbe certified concentration inclusive of unccTtBi3lfy 
of measurernests and other effects, such as transpiraSion losses, for a period of one year &om tbe 
date of d d m .  This guarantee is valid only wben the material is kept tightly capped and 

8 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prcpmd and certified under an IS0 900 1 system consistent witb the following 

Guide To ’ h e  Expression Of Unctrtainty In Measurement I995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analfl’cal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: CMification of refereom materials, g a d  and Statistid principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-Gl2-2000: Guideiines for tbe requirements for the competence of reference m&afs producers 
Iso/REMco N280 
Material Source: 
All analytcs and matrix materials an obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and dommmted. For fmthcr information contact CRM Sales. 
Instructions far Use: 
Primary wag: of this CRM is in ncat f~rm or diluted seridiy with matrix of a purity at or greater than &e purity ofthe 
original ma- sottrtion. If dilution is required the  diluent mast be compatibk with all certified analytcs and contain 
stabilizers appropriate fm the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility Considedons. AlI sohtions should be thomughly mixed, by shaking, prior to ut aad never 
pipetted directly from ?be bottle, All surfaces tbaf come in contact with the solhon must be thoroughly cleaoed and 
Itached prior to use. Dilutions should be pedoxmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipazen~ 
analytical instnnnmtatjon and p o m e 1  have been qualified prior to use. T h e  highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been usGd in ail preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, TSO/REMCO N280 
and ASTM D6362-98 Appeodix X2. Random, replicate samples of the final, packaged material have beem andyr;ed far the 
certified values by pmcadurts consistent witb the mtended use of the CRM. 
The mathematical acprcssion kps’rn is employed to determine the sampling size 
S = relative standard deviatioa in % for one component of the sample. (it. The sub-sampling uncertainty) 
m = the subsampling mass 
k, mass of sub-sat~plt necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in B single 
determination 
statistical estimator and Confidence h i t s :  
The d i e d  vduc (x’ listed on the revent of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =True d u e  (Labeled Value), U- Expanded uncertainty 
U=lq where b 2  is the coverage €kctor at the 95% confidence level 
U, iS obtained by combining the individual e lmat  standard uncutainty components q aad u, JCu? 
Certification Traveler Report: 
An catifid values reported were derived fiom Travelw Report (Spex CertiPrep’s traceability documentation) jdentified by 
the lot number of this C R M  For fLnthcr informati00 contact CRM Salts. 

SPEX Certiprep reference materials arc not for any cosmetk, drug or household application and ate to be used only by 
qualified mdivichk who are trained in appropriate procedures. No claims against SPEX CcrtiPrcp, Inc. of any kind 
whatsower, whether based bmcb ofwarranty, alleged negligence, or atherwise, with respect to this RM shall be greater 
than the purchase price. In DO went shall SPEX CertiPrep, bc. be liable for my loss of profits or any incidental, special or 
cupsequcntjal darnages. 

guides: 

. 

- 

Legal Notice: 



Catalog Number: PLSI9-2w2YQT 
Description: 1000 m a  Silicon 

Lot NO. H-33SI 

Matrix: H20 / 0.4% F- 

”his ASSURANCE @ certified reference material, CRM, is intended primarib for use as a 
calibration standard or quality control standard for morganic 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: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravirnebricafly using hi& purity (NH4)2SiF6 Lot# 02021D.Tbe 
certified value listed is the average of values obtained by classical wet assay and ICP spemma analysis 

+/- 3.0 m a  
NIST SRM #3 150 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Method: Precipitation ushg Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 
(C9H70N)4[Si(Mo 12040)] 

Instrumental Analysis by ICP spectrometer: 999 
UnceMied Properties: 

m& 

Density: 1.001 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / 3CPMS Analysis: 

Element mg/L Element mgL Element mg/L 

As 
Al 0.003 cu 4.001 Pb <0.001 

4.001 Fe 0.02 Rb 4.001 
As 4.06 Ga 4.001 Re - <0.001 
Ba a.001 In a.001 Sr 4.00  1 
Bc a001 K 0.14 Sb *- G.001 _ _  

a.004 Li 0.008 Ti 4.001 
4.00 1 Mo 4.001 ll 4).001 

4).001 V 4.001 

4.001 Na 0.003 zr 0.002 

B 
Bi 

0.002 
cd 4.001 Mg ca 0.016 Mn <0.001 n 
CT 
co 4.001 Ni 4 .004  - -  - -  

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and otbws. 
”his CRM is guaranteed stable to +/-0.5% of the certified conceniration inclusive of uncertainty 
of measurements and otber effects, such as transphtion losses, for a period of one year f i ~ m  the 
date of certification. This guarantee is valid only when the material is kept tightfy capped and 
transported and stored under l a b o m  conditions. 

Date of Certification: Certifying oficei: Iv* 

d 2004 SPEX CertiPrep, inc. 



Ths Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: a 

Guide To rlhe Expression Of Uncertainty In Measurement 1995 
EURACHWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference matends. 
IS0 Guide li 7025: Certification of referem materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of Rference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials  producer^ 
ISOmEMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pEqualifid vendors as per IS0  %oo 
guidelines. Vendor identifications are proprietaq, 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: 
Prirnar)r usage of this CRM is in neat form or diluted serially with malfix of a purity at or greater than the puhty of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified W t e s  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 volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analflcal instrumentation and personnel have been qualified prior to use. The highest pur@ acids applicable, I8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in dl pnqaratiom. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent With IS0 guide 17025, ISOREMCO N280 
and ASTM 06362-98 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 comppent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
L= mass of sub-sample necessary to ensure a relative subsampling e m r  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 ;the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U = k  where k 2  is the coverage factor at the 95% corrfidence level 
U, is obtained by combining the individual element standard uncertainty components Ui and U, ~ Z U ?  
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 CeniPrep reference materials are not for any cosmetic, drug or household application and 
qualified individuals who rn trained in appfopriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on b m c h  of warranty, alleged negligence, or otherwise, with respect to this RM shall be w t e r  
than the purchase price. In no event shalt S E X  CertiPrep, Inc. be liable for any loss of profrts or any incidental, special, or 
consequential damages. 

to be used only by 

203 Norcross Avenue Metuchen, N) 08840 USA 
- _  _ .  - 
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Catstlog Number: P L ~ - 2 X L N n T  Lot No, 10-172TI: 
Description : 1000 m g k  Titanium 
Matrix: EO/ 0.24% F- 
This ASSURANCE @ Certitied reference materid, CRM, is intended m y  for 
calibration standard or quality mzrol standard for inorganic spectroscopic instnunentation sucb 8s 

ICPOES, DCP, AA, ICPMS, aad XRF. It am be emplayed in USEPA, ASTM and other me&& 
rekmt to the d d  properties listed below. 
Certified Value: 998 m& 
Uncertainty Associated with Measurement: 
Certified Value Os Traceable to: 
Tbe CRM is prepared gravimetrically using high & (WM)TiF6 Lobtt 0202lE.The 
certified h e  listed is the average of values obtained by classid wet ~ss8y and ICP m m  e 
Refer i o  sMe 2 for details’of measarenrest uncertainties. 

ClslssicalWet Assay: 999 mg/L 
Metbod: precipitation wing 

Instrumental Analysis by ICP spectrometer; 997 
Uncertified Properties: 

DmSiw LOO0 @ 23.7 Degrees Celsius 

a 

+/- 3.0 mgk 
MST SRM #3162a 

’ ~droxide.  Filter, ignite BI1cl weigh as Ti. 

mg/L 

Trace Metallic Impurities in the Actual Solation via ICP / ICPMS Aa-h: 

Element mg& 

Al 
As 
As 
B 
Ba 
Be 
Bi 
ca 
Ct 
cd 
co 

0.004 
a.001 
a001 
4.004 
4.001 
4.001 
4.001 
0.012 
4l.w 

4.001 
0.002 

Element mg/L 

cu 0.04 
Fe 0.002 
Ga 4.001 
In 4),001 
K 4k10 
Li a001  
Ms 4.003 
Mn 4.001 
M O  4.001 
Na 0.02 
Ni a.001 

Pb a.001 
Rb 4.001 
Re 4.001 
Si - 3.0 
sr 4.001 
sb <0.001 
TI a.001 
V 4.001 
zr 0.004 
zn 0.004 

Balances are cakiirated regulariy with weight sety traceable to NIST #32856, f32857 and otbcrs. 
This ClRM i s  guaranteed stable to +/-O.5% ofthe catified concentration inclusive of rmcerfaiaty 
of measurements and other eff- su& as transpiratian losses, for a period of one year fim the 
date of certification. Tbk guarantee is valid onfywhen tbc materid is kept ti@* capped and 
tnmpted and stored under laboratoryconditians. 

05 
Date of Certification: Certifying Officer: N* k Q L A u  
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This Certified Reference Material has 6tcn prepared and certified under an IS0 9001 system consistent With the followbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
E U R A C W C I T A C  Guide: Quantifying 

IS0 Guide 34: Quality system guidelines for the productioqof reference materials. 
IS0 Guide 17025: Certification of reference materials, g e n d  and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refwcnce materials 
NIST Technical Note 1297 
LAC-G12-2000 Guidelines for the requirements far the competence of reference materials producers 
Iso/REMco N2so 
Material Source: 
All andyks and matrix materials are obtained and verified by SPEX CtrtiPrep fiom pre-qualificd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sourcts of all materials used in the p r e p d o n  and ttsfing of 
SPEX Certiprep CRMs are tracked and donrmmkd. For Mer information contad CRM Sales. 
Instructions for Use: 
Primary usage of tbis CRM is in neat form or diltrted scrialfy witb matrix of a purity at or gregter than the purity of the 
original matrix solution. I€ dilution i s  required tbe difuent mast be compatible with all certified analytes and contam 
stabilizers appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again witb 
appropriate compatr’bility considerations. All solutions should be thoroughly mixed, by shaking, prior to me snd never 
pipetted directly f h m  the bottle. AI1 surfaces that come in contact witb the S O I U ~ ~ Q I I  must be thorougldy cleabed and 
leached prior to use. Dihrtim &odd be performtd 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 bcen qualified prior to use. The high& pur’w acids appIicabte, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in a11 preparations. 
Xomogeneity: 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and A S W  D6362-98 Appendix X2. Random, replicate samplts of tbc fd, packaged material have been analyzed for the 
certified values by procedures consistent witb the intended use of the CRM. 
The mathematical n;pression lysb 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 
)4- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
detcxminertiun 
Statistical estimator and Confidence xfmits: . 
The certified value ‘x’ listed on the revme ofthis document is at &e 95% level of confidence and can be expressed as 
X = x+/-U when X =True vahle (Labeled Value), U= Expanded uncntsbty 
Wku, where b 2  is the coverage facbor st tbc 95% confidence lcvcl 
U, is obtained by combining the individual elexncnt standard uncertaintg components ui, and U, ~ Z U :  
C d c a t i o n  Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spa Certiprep’s tractability docmentation) identified by 
the lot number of this CRM. For mer information contact CRM Sales. 
Legal Notice: 
SPEX Certifrep refwcncc materials arc not for any cosmeiic, drug or household applicstion and are to be used only by 
qualified individuals who are trained in a ~ ~ p p r i a t e  procedm. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 013 breach of wananty, alleged negligence, or otherwise, with.resped to this RM shall be 
than the purchase price. In DO event shall SPEX CWtiPrep, Inc. be liable for any loss of profits or my incidental, special, or 
consequential damages, 

in Analytical Mtasurcment - Second Edition 
ASTM Gyidc D6362-98 

- 

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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Lot No, 10-11 1SR 
i c -. -..- - -  

F 3 7 ,  ix - 
Catalog Number: PLSRZ-2X/2Yf2"f' 

Matrix: 2% HN03 

I lk  ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for morganic spectroscopic instnunentation such BS 
ICPOES, DCP, AA, ICPMS, and XRF. ft can be employed in USEPA, ASTM and other methods 
relevrmt to the certified properties listed below. 

Certified Value: 998 mg/ L 
Uncertainty Associated witb Measurement: +/-3.Omg/lL 
Certified Value is Traceable to: 

Description: IO00 mg/L Strontium in 2% HN03 - -c 

; 1 ! i a*, 

.. 
MST SRM #3 153 a 

The CRM is prepared gravimetrically usmg hi& purity Strontium Carbonate Lot# 09031B. The 
certified value W d  is the average of values obtained by classical wet assoly and ICP spectrom adyds 
Refer to sMe 2 for details of measurement uncertahlties. 
Classical Wet Assay: 997 mg/L 

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized agabst Pb(N03)2 . i f i 
NIST SRM #928 

Instrumental Analysis by ICP spectrometer: 
UncertSed Properties: 

999 mg/L, 

Density: 1.009 @ 24.1 ~ t g r m i  Wsius 
Trace Metallic Impurities in the Actual Solution via ICP / IcfMS Analysis: 

Element mg/L 
AI 0.001 
As Q).OOl 
43 4).001 
B 4.004 
Ba 0.02 
Be Q.001 
Bi 4).001 
Ca 0.008 
cr 4 . 0 0 4  
cd 4.001 
co a 0 0 1  

Element mg/L 
cu a.001 
Ft 0.001 
Ga 4.001 
In 4.001 
K 0.015 
Li 4.001 
ha% <0.001 
Mn co.001 
Mo <0.001 
Na 0.00s 
Ni (0.001 

Element mglL 
PI) 0.00 1 
Rb a 0 0  1 
Re 4.001 
Si 0.002 
Sb 4.001 
Ti 4).001 
TI 4).001 
V 4.001 
zr 0.004 
zn 0.04 

Balances are calibrated regularly witb 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 ficun the 
date of certifidm. Tbis guarantee is valid only wbea the m a t e d  is kept tightly capped and 
transported and stored under laboratory conditions. 

ce*g officer: N- '04 Date of Certification: 



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 Mwurement 1995 
EWCHEMICITAC Guide; Quantif$ng Uncertainty in Analytical Measurement - Second Edition 

I S 0  Guide 34: Quality system guidelines for h e  production of refennce materials. 
IS0 Guide 17025: Certificatioa of reference materials, general and statistical principles 
IS0 Guide 3 I: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All malytes and matrix materids are obtabed 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 prcparatbn md testing of 
SPEX Cwtiprep CRUS are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially witb masix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with dl certified analytcs and contain 
stabilizers approPriate for the period of intended use. The CRM can also be used as a spike or with a spike, agak with 
appropriate comp&%ility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly h r n  the bottle. All surfaces &at come m contact with the solution must be thorougbly clearied and 
leached prior to use. Dilutions should be perfoxmod only with Class A volumetric glassware. 
Metbod of Preparation: 
Clean labmtory procedures and techniques have been used throughout the preparation. All materials, equipment, 
d y t i c d  instrumentation and personnel have been qudified prior to use. The highest purity acids applicable, 1 8  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 bas been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intundsd use of the CRM. 
The mathematical expression k&n is employed to detminc the sampling size 
S = relative standard deviation fa % for one component of the sample. (ir. The subsampli~~g uncertainty) 
rn - 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 certifilcd value 'x' listed on the reverse of this document is a! the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, whcre k=2 is the coverage Edctor st the 95% confidence level 
u, is obtained by combinbzg tbe individual element standard uncertainty components us and up ~ Z U :  
Certification Traveler Report: 
All certified values reported wen derived h m  Traveler Report (Spex CerttiPrep's traceability documentation) identified by 
the  lot number of this CIIM. For fixther information contact CRM Sales. 
Legal Notice: 
SPEX C~rtiprCp reference materials are not for any cometic, drug or household application and are to be used oaly by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, IQC. of any kind 
whatsoever, whether based on breach of warrmty, 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. 

ASTM Guide D6362-98 



Catalog Number: fLSN5-2X/2Y/2T Lot No. ~ - 4 5 s N  
Description: 1000 mg/L Tin 
Matrix: 20% HCL 

This ASSURANCE @ certified reference mtMiaI, CRM, is intended p r h d y  for use as a 
cahiration standard or quality control standard for inorganic spectroscopic inStnrme ntation 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: 997.5 mg/t 
uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using bigh purity Tin Metal Lot## 10951C.Th~ 
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 mg/L 
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh 8~ SnO2. 

Instrumental Analysis by ICP spectrometer: 996 
UncertSfied Properties: 

Density: 1.04 1 @I 22.7 Degrees Celsius 

+/- 3 .O mg/L 
MST SRM #3 I61 

m@ 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

As <o. 10 cu 4.061 Pb 0.001 
Ag 0.004 Fe 0.10 Re co.001 
A1 0.007 Ga 4.001 Rb <0.001 

0.002 B 4.001 In 4 . 0 1  Sb 
Ba <0.001 K 4 .20  Si 0.09 
Be <o.ool Li <0.001 Sr <0.001 
Bi 4Mo I Mo <0.001 Ti <0.001 
co 0.007 Mn 4.001 T) <0.001 
cd 4.01 Mg 4 .001  V (0.20 
Ca 0.07 Na 0.045 Zn 0.70 
Cr 0.007 Ni 0.045 Zr <0.001 

m 

Balances are calibrated rcptarly with weight sets traceable to MST #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 &om the 

11 U$ transported and stored under laboratory conditions. 

'05 
Certifying Officer: 

m 
Date of Certification: 

Q 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the followhg 
guides: B 

Guide To The Expression Of Uncertainty In Measwment 1995 
EURACHEM/CITAC Guide: Quantlrjring 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 cettifcates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All anaIytes and matrix materials are obtained and vesied by SPEX CerttiPrep 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 punty at or greater than the punty of the 
original matrix solution. If dilution is required the diluent must be compatible with all certikd 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 bonle. 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 lave 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 glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity oi the CRM has been confinned by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final, packaged material have been analyzed for the 
certified values by procedwes consistent with the intended use of the CRM. 
The mathematical expression k=s2m is employed to determine the sampling sizt 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
4= mass of sub-sample necessary to ensure a relative sub-sampling e m r  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 
X = x+/-U where X =True vdue (Labeled Value), U= Eqmnded 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 , a d  &- d h ?  
Certification Traveler Report: 
All certified values reported were derked 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 inaterials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals wlw are trained in appropriate procedures. No claims against SPEX CertiPrep, I ~ c .  of any kind 
whatsoever. whether based on breach of warranty, alleged negligence: or othemise, with respect to this RM shall be greater 
than the purclme price. In no event shall SPEX CeriiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequcntial damages. 

- 

I IS09001 

203 Norcross Avenue Metuchen, NJ 08840 USA 



Catalog Number: PLBI4-2W2Y Lot No, 10-173BI 
Description : 1000 mg/L Bismuth 
Matrix: 10% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for : t ~ t  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 inethods 
relevant to the certified properties listed below. 
Certified Value: 1002.5 mg/t 
Uncertainty Associated witb Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrjcally using high punty Bismuth Metal Lot# 04941B.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. 

+/- 3.0 mg/L 
MST SRM #3 106 

Classics1 Wet Assay: 1003 mg& 
Method: EDTA titration using xylenol orange as indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: I002 in& 
Uncertified Properties: 

Density: 1.052 @ 24.0 Degrees Celsius 

SRM #928 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgk Element mgL Element mg/L 
AI 0.02 cu <0.001 Pb 0.006 
As 4.001 Fe 0.00 1 Re <o.oo 1 

0.002 Ga 4.001 Rb 4.00 I As 
B a.002 In 4.00 1 Sr co.00 1 
Ba 0.002 K 0.0 10 Sb <Q.O 1 
Be (0.002 Li co.00 1 Si 0.005 
Cd a 0 0 1  Mn <o.ooI Ti <0.002 
co (0.00 I Mo 4.00 I TI a.001 
ca 0.125 Mg 4.001 V <O.OO 1 
Cr co.00 1 Ne 0.006 zr a.001 

Ni 0.002 Zn 0.08 

Balances are calibrated regularly with weight sets traceable to NlST fi32856, #32857 and otliers. - -  
This CRM is guaranteed stable to +/-O.S%-of the certified concentration inclusive'of uncertainty 
of measurements and other effects, such as transpiration fosses, 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. 

' 

'Oh 
Certifying Officer: N* u s  w 1 

Date of Certification: 



This Certified Reference Material has been prepared and certified under an 1SO 900 1 
guides: 
Guide To The ExDrcssjon MUnc#tainty In Measurement 1995 

system consistent with the following 

EURACHEM/CIfAC Guide: Quanti@& Uncertainty m Analytical Measuremeat - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification ofreftreoce materials, general and statistical principles 
IS0 Guide 3 1 : Contents of cextificates of reference materials 
MST Tedbnical Note 1297 
TW\GG12-2000: Guidelines fur &e requirements for the competence of refcfcnct materials producers 
JSOIREMCO N280 
Material Source: 
All ana€ytcs and matrix materials are obtained and verified by SPEX CwtiPrep f b m  prequdificd vendors as per IS0 9000 
guidelines. Vendor identifications B T ~  proprietary, however sources of all materials used in the preparation aod testing of 
SPEX C e r t b p  CRMs arb tracked and documenZd. For fmthu information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form M diluted d y  with matrix of a purity at or gnatex &an the purity of the 
original matrix mlution. If &tian is mqujred the diluat must be compat%lc with all catified andytes and cantab 
stabilken appropriate for the pwiod of intended usc. The CRM can also be used as a spike or w'& a spike, again with 
appropriate cornpatiiility cmsidedons.  All solutions should be thoroughly mixed, by shaking, prior to use and nevu 
pipetted dircctly fiom the bottle. All swfaces &at come b contact witb tbe sofuti~n must be tboroughIy cleaned and 
leached prior to use. Elutions should be pcrfbrmed only with Class A votumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have bten used throughout tbc preparation. All materials, equipment, 
analytical instrumentation and personae1 have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized m e r ,  acid-leached aiplt-rbed bodes, and Class A glassware have b a n  used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confixmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fipal, packaged material have been analyzed for the 
certified values by procedures consistent wifh the intended use of the CRM. 
The mathematical expression lc~& is employed to detnmine the ssrnpting site 
s - relative standard deviation in % for one compoomt of the sample. (je. The sub-sampling uncertainty) 
m = the subsampling mass 

dettrmination 
statistical estimator and Contidenee limits: 
The certified value 'x' listed on the reverse of this document is at tbe 95% level of confidence and can be expressed as 
X - x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
Wxku, wbesc b 2  is the cowage factor at &e 95% confidenw JmI 
U, iS obtained by combining the individual element standard uncertainty components q and U, dCU: 
Certiflcation Traveler Report: 
All certified values reported were dcrived from Traveler Report (Spa CcstiPrep's traceability documentation) identified by 
the lot number of this CRh& For further in for ma ti^^ contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference materials arc not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are $rained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsocvcr, whcthcr based on breach of vvammty, alleged negligeme, or otherwise, with rcspect to this RM shall be g e a r  
thaa the purchase price. In no event shall SPEX Ortiprep, hc. be liable for any loss of profits or any incidena spedal, or 
consequential damages. 

ASTM Gdde D6362-98 

- mass of sub-sample necessary to ensure a relative subsampling mot of I % (68% confidence level) m a s h g k  

- 

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: PLLA2-2WX Lot NO, ll-12LA 
Description: 1000 mg/L Lanthanwn 
Matrix: 2% HN03 

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, M, 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: 
The CRM is prepared gravimetrically using high purity La(N03)3-6H20 Lot# 03951B - 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 mg/L 
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: 

+/-3 .Orng/L 
NlST SRM #3127a 

mg/L 

Density: 1 .OIO (ZJ 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
Ce 0.02 
Ca 0.029 
pr <0.001 
Er a 0 0 1  
Eu <0.001 
Fc 0.005 
Gd <0.001 
Ga <0.001 
w a 0 0 1  
HO. d.001 
In <o.oo 1 

Element mg/L 
Lu a.001 
Mn 4 . 0 0  1 
Mo -=0.001 
Nd <0.001 
Ni CO.001 
Ns 0.0 1 
Pr a 0 0  1 
Rb cO.001 
sc 0.002 
Sm <0.001 

Element mg/L 
Th <0.001 
Tm <0.001 
Ti <0.001 
Tb <0.001 
Ta 4.00 1 
TI <0.001 
V €0.00 1 
W <o.w 1 
Y <0.001 
M 4.00 1 
zr 4.00 1 

Q 2004 SPEX CefliPrep, lnc. 



This Certified Refweace Mat&a.l has becn prepad and certified under arr IS0 9001 system consisrent with the foflowhg 
guides: 
Guide To The Expression Of Uncutaiaty In Measuremeat 1995 
EURACHEM/CITAC Guide: QuarrtifLing Uncertainty in Analp*d  Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pmd~ctioa of refeirene mater'ih. 
IS0 Guide 17025: Certification of refircnct materials, g c a d  and statistical principles 
IS0 Guide 31: Cmteslts of certificates of reference materials 
NIST Technical Note 1297 
TLAC-G12-22000: Guidelines for the requirements for the competence of reference materials producws 
ISOmEMCO N280 
Msterial Some: 
AU analytcs and matrix maftr3d.s arc obtained and verified by SPEX Certiprep fram pre-qualified vendors 85 per IS0 9000 
guidelines. Vendor i h t i f i d o n s  are pmprietsry, however sourc~s of all mmrids used in the preparation md tcstiag of 
SPEX Certiprep CRMs an tracked and documentad. For fiuther ixjfomatim contact CRM Sales. 
Instmctions for Use: 
etimary usage of this CRM is in neat form or diluted seriaIIy with matrix of a purity at or greater than the purity of tbt 
ofighal matrix solution. zfdilution is rcquired the dituent must be corapat%4e with all certified andytes and contab 
sbbilizen appropriate for the period of intended we. n e  CRM can also be used as a spike or with B spike, agah with 
apprOpriatt compa$'biIity considerations. All sohttjons should bc thoroughly mixad, by sbakhg, prior to use and never 
p ipew directly h m  the bottle. AU swfaccs that oomc in contact with the solution must be thorou&ly cleaned and 
kachcd phor to use. Dr'lUtions should be perfarmed only with Class A volmnttfic glasswan. 
Method of Preparation: 
Clean Wmry procedures and techniques havo botn used dvoughout the preparation. All materials, equipment, 
adytkd instnrmentation and ~ o n n t 1  have been qudified prior to use. The highest purity acids appEcable, 18 rnegohq 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepdons. 
Horn oganeity : 
The Homogeneity of the CRM bas been copfirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, mpticatc samplcs of the Anal, packaged material have been analyzed for .the 
certified values by procedutw consistent with tbt intended we of the CRM. 
The mathematical CXpIFssion ~ = s % J  is employed to determine the sampling size 
S = relative standard deviatia in % for one component of the sample. (ie. The sub-sampling uncerta'mty) 
m - the Slrb-sampIing mass 
k p  mass of sub-sample mcesssry to ensure a rekin sub-sampling emr of 1% (68% confidence level) m a single 
determibation 
Statistical estimator and Confidence limits: 
The d e d  value 'x' listed op &e reverse ofthk document is at the 95% h e 1  of confidence and can be expressed as 
X - x+/-U where X =True value (L&cled Value), U- Expanded u n c d n t y  
Utku, where k 2  is the c o w a g e  factor at the 95% confidence Iwcl 
U, is obtained by combining the individual element standard unctrtainty components q md u, dCu: 
CerMcatfon Traveler Report: 
All certified values report& were derived fimn Traveler Report (Spex CertiPrtp's traceability docurnentation) identified by 
the Jot number of this CRM. Fa Mer infonndoa contact CRM Sales. 
Leg4 Notice: 
SPEX CtrtiPrep reference mataiafs ~ f t  not for any cosmetic, drug or bousehold application and are to be used oaly by 
qualified individuals who me trained in VJJ- procedures. No claims against SPEX CertiPrep, fnc. of any kind 
whatroevcr, whether based on bread of wmmiy, alleged negligence, or otherwise, with .respect to this RM shall be gnater 
than the purchase price. la DO went shall SPEX WPrep,  Inc, be tiable for any loss of profits or my incihnd, s p w  of 
ansequential damages. 

- 

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1 -800-LABiSPEX Fax: 732-603-9647 * CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLY2-2w2Y/2T 

Matrix: 2% HN03 

Lot No. m-121y 
Description: 1,000 mgL Yttrium 

This ASSURANCE @ certifed 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 WSEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 md L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

a .  

+/-3 .O mg/L 
NIST SRM 3 167a 

The CRM is prepared gravimetrically !sing high purity Yttrium Oxide 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 01031B. The 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

NIST SRM #928. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1000 rngL 

Density: 1 ,011 @ 21.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element 
Ce 
Ca 

Er 
Eu 
Fc 
Gd 
Ga 
Hf 
HO 
In 

DY 

mgflL 
co.00 I 
0.007 

KO.00 1 
<0.001 
<o.oo 1 

0.015 
4.00 1 
4.001 
.=0.001 
<0.001 
4.001 

Element 
La 
Lu 
Mn 
Mo 
Nd 
Ni 
Na 
Pr 
Rb 
sc 
Sm 

mg/L 
a.001 
4.001 
co.00 1 
co.001 
<0.001 
4 .001 

0.006 
<0.001 
co.00 I 
<0.001 
4.001 

Element 
Tb 
Tm 
TI 
Th 
Ta 
Ti 
V 
W 
Yb 
a -  

mg/L 
<o.oo 1 
<0.001 

<0.001 
<0.001 
-=o.oo 1 
<0.001 
4.001 
.co.oo 1 
co.00 1 

40.001 

_. . 

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 
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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 
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. 
I S 0  Guide 17025: Cdfication of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of refe'erence materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertPrep from prequaiified vendors as per IS0 YO00 
guidelines. Vendor identifications are proprietary, however sources o f  all materials used in the preparation and testing of 
SFEX CertiPrep Cfuls are tracked and documented. For fwther 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 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 glassurm 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 fml, packaged material have been analyxd for the 
certified values by procedures consistent with the intended use of the CRh4. 
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) 
rn = the sub-sampling mass 
k, = mass of sub-sample necessary to ensun: a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certifd value 'x' listed on the revem of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), Ut 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 uc= h? 
Certification Traveler Report: 
All ceMied 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 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 &&rep, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged ncgligence, or othenltise, with respect to this RM shall be greater 
than the purchase price. In m event shall SPEX CcrtiPrep. fnc. be liable for any loss of profits or any incidental. special, or 
consequential damages, 

1 Is09001 
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Catalog Number: PLPD3-2mY Lot No. 9-99PD 
Description: 1000 mg/L Palladium 
Matrix: 10% HCl 

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 mg/L 
Uncertainty Associated with Measu remeat: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Palladium Metal Lot# 06021C. The 
certified value listed is the average ofvalues obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mgL 
Metbod: Precipitation using Dimethyl Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/-3 .O mg/L 
NIST SRM #3138 

1000 rn@ 

Density: 1.017 @ 24.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

AI 0.002 Fe 0.033 Re a 0 0  I 
Au 0.002 Ga <0.001 Rh co.00 1 
As a.001 Ir ~0 .001  Rb co.00 1 
B <0.001 In 4.00 1 R U  <0.001 

Mg 0.001 Sn <0.001 Be <0.001 
co.00 I Mn a 0 0 1  Te co.00 1 

<0.001 
Bi 
Ca 0.006 Na 0.005 Ti 
Cd <0.001 Ni 0.001 W <0.001 
co <0.001 Pb 0.002 Zr a.00 1 
Cr c0.002 Pt 0.008 Zn 0.06 
cu 0.002 

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 banspiration iosses, 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: (v, ~~Ac&Jw& J&$ '05 

@ 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an I SO 900 I system consistent with the foUawing 
guides: 
Guide To The Expression Of Uncertainty In Measuternent 1995 
EURACHEM/CITAC Guide: Quantifying Unctrfabty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 1702s: Certification of reference rnatcrials, general and Statistical principles 
IS0 Guide 3 1: Contents of certificates of reference rnatcrials 
MST Technical Note 1297 
LAC-G 12-2000: Guidelines for &e requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All andytes and matrix maierials arc obtained md v d e d  by SPEX CWtiPrep from pre-qualificd vendors as per IS0 9000 
guidelhes. Vendor jdentifications arc proprietary, however sources of all materiais used in the preparation and testing of 
SPEX Certiprep CRMs art tracked and documepted For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat fom or diluted serially with matrix of a purity at or grater than the p ~ t y  of the 
original matrix solution, Ifd2ution is required the diluent must be compatible with dl certified an- and contain 
stabilizers appropriate for the period of intended ?e. The CRM can atso 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 fiom tfie bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pedomed only with Class A volumetric glassware. 
Metbod of  Preparation: 
Clean laboratory procedures and ttchoiques have been used throughout the preparation. All materials, equipment, 
analfical instrumentation and personnel bavc 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 tbe CRM has been cunfirmcd by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appmdix XZ. Random, replicate samples of the fmal, packaged material have been analyzed for the 
certified values by pmcedwes consistent with the intended use ofthe CIRM, 
The mathematical expression k p s b  is employed to detmome the sampling s h e  
S = relative standard deviation in % for one compoaent of the sample. (je. The sub-sampling uncertainty) 
m = the sub-sampling mass 
kL mass of sub-sample necessary to m e  a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The d i e d  value 'x' listcd on the reverse of this document is at the 56% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U * h  where Sc-2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components uh md u, ~ZU:  
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spcx CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For finther information contact CRM Sales. 
Legal Notice: 
SPEX CertjRcp refesence materials are not for any wmetic, drug or household application and are to be used only by 
qualified individuals who we trained in appropriate ptocedures. No claims against SPEX CertiPrep, Lnc. of any kiad 
whatsoever, wbetber based on breach of warranty, dleged negligace, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shall SPEX CertiPrep, iac. bc liable for my loss o f  profits or any incidental, speciall, or 
consequential damages, 

' 
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Catalog Number: PLS9-2X/W2T Lot NO. 10-122s 

Matrix: H20 
Description: 1000 mg/L sulfur 

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 Lot# 0589 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 

+/-3 .OmgLL 
NIST SRM #3 154 

Metbod: Precipitation using Barium Chloride. Filter, ignite and weigh & BaS04. 

Instrumental Analysis by ICP spectrometer: IO00 rngk 
Uncertified Properties: 

Density: 1.001 @ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AJ <0.001 cu <0.001 Pb <0.001 
As 0.003 Fc 0.014 Rb 4.001 
Ag co.00 1 Ga <0.001 Re <0.001 

Ba a.00 1 K - -4.10 Sr <a001 
Be (0.001 Li co.001 Sb <o.oo 1 
Bi <0.001 MI3 0.005 Ti <0.001 
Ca 0.012 Mn a.002 7.1 <o.oo 1 
Cr <0.001 Mo a 0 0  1 V €0.00 1 

0.0 1 Zr <0.001 
zn a.002 

cd co.00 1 Na 
co <0.001 Ni ~0.001 

B co.00 I In <0.001 Si 0.003 

- 

Balances are calibrated regularly with weight sets traceable to  NIST #32856, #32857 and others. 
Tbis 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 yeas 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: JUN - Certifying officer: ~ f ,  m- 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Refertnce Material bas  bet^ prepared and certified under an IS0 9001 system consistent With the following 
guides: 
Guide To The Expression Of Uncertainty la Measurement 1995 
EWcfIEM/CITAC Gujdc: Quantifjrina; Uncertahty in Analytical; Measurement - Second Edition 
ASTM Quide D6362-98 
IS0 Guide 34: Qualiv system guidelines for the production of reference materials. 
IS0 Guide 17025: Cwtification of reference materials, generd and statistical principles 
IS0 Guide 3 1: Contents of certificates of refertnce materials 
NIST Technical Note 1297 
UC-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 CertiPrcp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor idwltiticgtions are proprietary, however sources of ali mater& used in the preparation and testing of 
SPEX k t i P r e p  CRMs are tracked and documented. For further information contact CRM Sales. 
hstrnctions for Use: 
Primary usage of this CRM is in neat form or diluttd serially with matrix of a purity at or greater than the purity of the 
original matrix solution. Udilution is t.squired the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended ut. 'The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiility considerations. All solutions should be thoroughfy mixed, by shaking, prior to use and never 
pipetted dircctly from the bottle. All sdacts that come in contact with the solution must be tboroughiy cleaned and 
leached prior to use. Dilutions should be performed only with Class A vulumetric glassware. 
Metbod o f  Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI! materials, equipment, 
analytical bstnnncntation and pwsoxmel have been qualified prior to use. The highest purity acids appijcable, I8  megohm, 
double deionized water, acid-lacbed triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has ban confirmed by pmceduru consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Apptndbc X2. Random, replicate samples of the fmd, packaged material have been analyzed for the 
certified values by procedures coasistent with the intended use of the CRM. 
The mathematical mprcssion k , = b  is employed to determine &e sampling size 
S = relative standard deviation in % for one component of the sample. (k. The sub-sampling uncertainty) 
m = the sub-sampling mass 
IC,= mass of sub-sample necessary to cmurc a relative sub-sampling error of 1% (68% confidence level) in a single 
derGnnination 
Statistical estimator and Confidence limits: 
The certlfed vah~e 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed BS 

X = x+/-U when X =True value (LabeIad Value), Ut Expanded uncertainty 
Wku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components Q, and urn h u t  
Certification Traveler Report: 
AZI certified values reported were derived h m  Traveler Rcporr (Spcx 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 an to be used only by 
qualified individuals who are trained in appropriate procedrrrts. No claims against SPEX Ccrtihep, Inc. of any h d  
whatsoever, wbether based on breacb of wammv, antged negligence, or otherwise, with respect to this RM shall be gredlter 
than the purchase price. In no event shall SPEX CtrtjPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 

I IS09001 I 
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i r  . I .-. Catalog Number: PI.J"T'2-2w2Y Lot NO. 11-15TH 
Description: 1000 mg/L Thorium 
Matrix: 2% ?IN03 

This ASSUMNCE 03 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. -- ; i ; t ,.,_a 

"r, b g-J io 2;. Certified Value: ggg mg/L !3%tw* Uncertainty Associated with  Measurement: +/- 3.0 mg/L h '. i 

certified value listed is the average of vahes obtained by classical wet assay and ICP spectrometer analysis 

== 

Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Th(N03)44H20 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

MST SRM #3 159 
Lot# O1851R. The 

I *  
i ! { I  

Method: EDTA titration using Xyleaol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 
SRM #92a. 

Instrumental Analysis by ICP spectrometer: 998 
Uncertified Properties: 

mg/L 

Density: 1 .O 10 @ 22.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / lCPMS Analysis: 

Element mgL 
Ct 0.0 1 
Ca 0.27 
DY co.00 1 
Er 4 . 0 0  1 
Eu <0.001 
Fe <0.01 
Gd <o.oo 1 
Ga -=0.001 
Hf ~0.001 
HO c0.001 
In <0.001 

Element mgL 
La 0.003 
Lu co.00 1 
Mn <o.oo 1 
Mo <o.m 1 
Nd 0.003 
Ni a00 I 
Na 0.04 
Pr co.00 1 
Rb q.00 I 
sc c0.03 
Sm <0.001 

Element mglL 
Tb <o.oo 1 
Tm co. 00 1 
Ti €0.002 
Ta <a00 1 
TI co.00 1 
V <0.001 
W <0.001 
Y 0.002 
Yb <0.001 
Zr <0.001 

Balances 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. 

0 2004 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an is0 900 1 system consistent with the following 

Guide To The Expression Of Uncertainty In Measurement 1995 
EUIUCKEMIcrTAC Guide: QuantirriDg Uncereainty in Analytical Measurcmmt - Second Edition 

IS0 Guide 34: ouality system guidelines for the produdoa of reference materials. 
IS0 Guide 17025: Certification of nfmce materiak, general and statistical principles 
IS0 Guide 3 1 : Contenis of certificates of refaace rnatcrial~ 
NIST Technical Note 1297 
IUC-G12-200& Guidelines for the rcqubrnents for the competence of rcferencc rnattrhls producers 
ISo/REMco N280 
Material Source: 
All analyta and matrix mat&& an obtained and verified by SPEX Certiprcp from precqualificd vendors as per IS0 PO00 
guidelinW. Vendor ident&ations an proprietary, however sources of all materials used the prepxdon and Cesting of 
SPEX cwtiprep CRMs an tracked and documented. For furthtr informatbn contact CRM Sales. 
Instrpctions for Use: 
Primary usage of this CRM is m ne& form or diluted s d y  with m h  of a purity at or greater than the purity of the 
origi~I matrix solutioa If diiuticm is required the diluent must be cornpatiilc with all certified mdytes and contain 
stabilizars appmpriate for thepariod of intended m. The CRM can also bt used as a spike or with a spike, again with 
appropriate compa?iiiJity considerations. All soMons should be thoroughly mixed, by shaking prior to use and never 
pipctted directly fhm the bottle. All surfkes that come in contad with the soIution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
C)ean laboratory p d m s  and techniques have h e n  uscd throughout the ptcpmtion. All materials, equipment, 
ana)ykd hstmrnantation and personno1 have been quaimed prim to usc. The highest purity acids applicable; 18 megohm, 
double deionized water, acid-leached triple-rinstd bottles, and Class A glassware haye becn used in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by proctdures consistent with IS0 guide 1 ?02& ISO/REMCO N28O 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certS~d values by procedures consistant with the intended usc of the CRM. 
The mathematid expression k,-6%1 is cmployed to ddtrmms d'p sampling s b  
S = relative standard deviation in 96 fw one cumponeat of the saqde. (k. The sub-sampling uncertainty) 
m = the sub-sampling mass 

mass of sub-sample necessary to cnsure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistid estimator and Confidence b i t s :  
The ctrtifrcd vafuc 'x' listed 04 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 
Upka, where k 2  is the covcfB9e faor at the 95% confidence level 
U, i~ obtained by combining the individual element standard unca'khty components 9 sod up 
CeFtification Traveler Report: 
All certified values r e p o d  were derived from Traveler Report (Spex Ccrtifrcp's traceability documentation) identitied by 
the  lot mber  of this CRM. For hrrher information contact CRM Sales. 
Legal Notice: 
SPEX Certiprep re fmce  materiats an not for any cosmetic, drug or househoId application and are to be used only by 
qualified individuals who me trained in q ~ ~ ~ p r b t c  p-ocedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, wbether based cm bra& of wammty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In DO event shall SPEX cartiprep, Inc. be liable for any loss of profits or my incidental, sped& or 
consequerrtjal damages. 

guides: 

ASTM Guide D6362-98 

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: ~~W-2my Lot NO. 10-127u 
Description : 1000 mg/L Uranium 
Matrix: 2% HN03 

This ASSU&iNCE @ certified reference rnatefid, CRM, is intended prhady 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: 1004 m~ 
Uncertainty Associated witb Measaremeot= 
Certified Value is Traceable to: 
?be CRM is prepared gravimetrically usiug hi& purity Uranium(v,vX) Oxide Lot# U4WlD. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometea 
Refer to side 2 €or detds of measurement uncertainties. 

+/- 3.0 mg/L 
MST SRM #3 164 

Classical Wet Assay: 1004 mg/L 
Method: Evaporate to dryness. l@ and weigh as U308. 

Instrumental Analysis by XCP spectrometer: I005 m@ 
Uncertified Properties: 

Density: 1.010 @ 21.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgL Element mg/L Element m@ 

AI 
As 
As 
B 
Ba 
Be 
Bi 
Ca 
CT 
Cd 
co 

0.005 
0.04 

4l.001 
a.003 
<0.001 
4.001 
4.001 

0.09 
q.002 
4,001 
a.001 

cu 
Fe 
Ga 
Ia 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

0.01 
0.4 1 

<o.oo 1 
<0.001 

0.022 
4.001 
0.002 
0,003 
0.004 
0.08 

<0.001 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
l3 
Ti 
V 
zx 
zn 

0.008 
(0.001 
4.001 

0.03 
0.003 
0.003 

<0.001 
4l.001 

0.004 
0.002 
0.06 

Balances axe call'brated regularly with weight sets traceable to NIST #32856, #3285? and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as tmispiratiOn losses, for a period of one year fiom the 
date of certification. This guarantee is valid onfy when the material is kept tightly 
trausported and mred under laboratory conditions. 

and 



This Certified Refertnce Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression M Unccrtahty in Measurement I995 
EURACHEWCITAC Guide: Quantifying Uncertahty m Analytical Measurement -Second Edition 

IS0 Guide 34: Quality system guidelines for the production of refmce materials. 
I S 0  Guide 17025: Certification of reference znalrials, general and statistical principles 
IS0 Guide 3 1 : Conteats of certificates of refwence mahrials 
NIST Tedhnid Note 1297 
ILAGG12-2000: Guidelines far tbe requiramcnts for the competence of reference materials producers 
ISO/REMCo ma0 
Material Source: 
AI1 anaiytes and mstrix materials 8ft obtained and vcrifjed by SPEX WtiPnp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifiC;itiw 8fc pmpriefmy, however sopbces of all materials used in the prepatation and testing of 
SPEX Certiprep CRMs are tracked and docurnenttd. For fmtbcr information contact CRM Sales. 
Inshctions for Use: 
Primary usage ofthis C3.M is in neat form or dih&xl serialfy with matrix of a purity at or greatir thm the purity of the 
original matrix solution. Ifdilutiqn is required the diluent must be compatible with all certified analytcs and contain 
st&ili#n appropriate for the period of intend& usc, The CRM can also be used as a spike or with a spike, again with 
appropriate comp8tibility considdons, All solutions should be thoroughly mixed, by shaking, prior to ut and never 
p i p W  directly fiom the M e .  All surfaces that come in conead with tbt SoIution must be thoroughly cleaned and 
leached prior to me. Dilutions should be p u f m e d  only with Class A volumetric glassware. 
Method of Preparation: 
Clean l a b o w  proctdurcs and ttchniques have been used ti~mughout the pmpmtion. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 1% megohm, 
double dcioniztd water, acid-leached triple-rinsed bottles, and Class A glassware kavc been used in at1 preparations. 
Homogeneity : 
The Homogeneity of the CRM has bem 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 procachpes consistent with the intended use of tbc CRh4. 
The mathematical expression kps'm is employed to determine tbe sampling size 
S = relative standard deviation m % for one component of the sample. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
IC, = mas  of sub-sample necessary to cnm a relative sub-sampling emr of 1 % (68% confidence Itvel) in a single 
detemination 
Statistical estimator and Confidence limits: 
The ctrtifitd vahrt 'x' listed on the mvcrse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Vahte), U= Expaadd uncertainty 
Wpku, where k=Z is the coverage fsctor at the 95% confidence level 
U, iS obtained by combining the individual clement stmdard uncertainty components ab and u- b p  
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CatiPrep's traceability documentation) identified by 
the lot m b e r  of this CRM. For firrther infomation contact CRM Sales. 
Legd Notice: 
SPEX Certibp reference materials are not for any cosmetic, drug or household appticatjon and are to be used only by 
qualified individuals who at tramed m appropriate pmcedm. No claims against SPEX CertiPrep, lac. of my kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with mpcct to this RM shall be greater 
than the purchase price. In no event shall SPEX CcrtiPrep, bc. be liable for any loss of profits or any incidena specid, or 
consequential damages. 

ASTM Guide D6362-98 



CataIog Number: PLW9-2x/2Y Lot No, 10-139w 
Description: IOOO mglL Tungsten 
Matrix: H20 

This ASSURA,FYCE @ certified reference Inaterial, CRM, is iDtended primarily tbr 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: 1003 m a  
UacertaJaty Associated with Mwaremeak 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Ammonium Tungstate Lot# 02001H. The 
certifjed 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: 1004 mg/L 
Method: Fume with Sulftnic acid to dryness. Ignite and weigh as W03. 

+/-3.0 mg/L 
NIST SRM #3 163 

Instrumental Analysis by ICP spectrometer= 1002 mg/L 
Uncertified Properties: 

Density: 0.9998 @ 21.7 Dtgrces Celsius 
Trace Metallic Impurities in the Actual Solation via ICP / ICPMS Analysis: 

Element mgL Element mg/L Element mg/L 

Al 0.003 cu a 0 0 1  Pb a.001 
As 0.004 Fe 43.01 Izb 4.001 
Ag 4.001 Ga a.001 Re 0.003 
B a.002 In 4.001 si 0.60 
Ba 4.001 K 0.13 Sr 4.001 
Be 4.01 Li 41.001 Sb 0.00 1 
Bi <0.001 Mg 4.001 Ti 4.001 
ca 0.006 Ma <0.001 TI a.001 
Cr Q.003 Mo 0.004 V 4.003 
cd <O.oo 1 Na 0.03 za 4) .003 
CQ 4.001 Ni a.001 zn 0.01 

Balances am calibrated r@arly with weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-OJ% of the certified concentration inclusive of mcertaiaty 
of measurements and other effects, such as transpiration losses, for a period of one year f h m  the 
date of wtifjcation. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

DateofCertificiition: - certifying officer: N- Ut- 
.* *()A 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and ceitified under an IS0 900 t system consistent with the foUowing 
guides: 
Guide To ‘ h e  Expression Of uncertainty In Measwuaent 1995 
EURACHEMICITAC Guide: Quantifyhg Uncertainty in Analytical Measurement - Sccond Edition 
ASIIU Guide D6362-98 
IS0 Guide 34: Qual@ system guidelines for the production of refemce materials. 
IS0 Guide 17025: ctrtific;aticm of reference materials, general and statistical principles 
IS0  Guide 3 t : Contents of certificates of refaenice materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materids producers 
I S O m ~  N280 
Material Source: 
AI1 maJytes and mat& materials arc obtained and verified by SPEX CertiPrep from pn-qualified veadtm as per IS0 9000 
guidelines. Vendor identi.fications arc proprietary, however sources of all materials used in the preparation aod testing of 
SPEX CcrtiPrep CRMs am tracked and docurnented. For further infomation contact CRM Salts. 
htmctions for Use: 
Primary usage of Wi CRM is in neat form or di‘hrttd saiaIfy wim matrix of B purity at or grcater than tbt purity of thc 
original matrix solution. If dilution is required the diluent must be compatrlblt with all certified andytes and contain 
s t a b i h  appropriate for the period of intended use Tbe CRM c ~ l l  also be uscd as a spike or with a spike, again with 
appropriate compatibility considdons. All sohrtions should be thomghIy mixed, by shaking, prior to use and never 
pipetted directly from the M e .  An surfaces thst come in contact with tbe sofution must be thoroughly cleaned and 
leached prior to use. Dilutions should be paformed only with Class A volumetric g b a r e .  
Method of Preparation: 
Clean laboratory procedures aad techniques have been used throughout the prepamtion. All materials, equipment, 
analytical inStrUmentation and pcrsomeJ have been qualified prior to use. The highest purity acids appficable, 18 megohm, 
doubk 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 conhrmcd by ptocedwts consistent with IS0 guide 17025, ISOlREMCO N280 
and ASTA4 D6362-98 Appendix X2. Random, replicate samples of the find, packaged material have been analyzed for the 
certified values by procedures coasistmt with the intended use of the CRM 
The mathematical expression kphn is ernploycd to determine the sampling size 
S = relathe standard deviation in % for one component of the sample. fie. The subsamplmg uncerkmv) 
rn = the subsampling mass 
k= mass of sub-sample necessary to ensure a relative sub-sampling cnur of 1 % (68% confidence level) m a single 
determination 
StaWcal  estimator and Collfidence limits: 
The cwtified v&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 Mtue (Labeled Value), Us Expanded uncertainty 
W-ku, where k 2  is the coverage factar at the 95% confidence level 
u, is o w e d  by combining tbe individual element standard unctrtsinty components q, aod u, dZu: 
Certification Traveler Report: 
All certified values reported wtre dcrived fioIp Traveler Report (Spx Certiprtp’s traceability documentation) identified by 
the 101 number of this CRM. For frnther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materials me not €or any cosmdc, drug or household application and are to be used only by 
qualified individuals who are trained in appropiate procedures. No claims against SPEX CefiPrep, lnc. of any kind 
whatsoevn, whether based on brwb of warranty, rtneged negligence, or otherwise, with respect to hiis RM shall be g r e ~ a  
than the purchase price. h no event shall SPEX CertiDrep, Inc. be liable for any loss of profits or any incidental, specu or 
consequential damage. 

- 



Catalog Number: PL~R2-2X/2Y/zT Lot No. 11-69ZR 
Description : 1000 mg/L Zirconium 
Matrix: 2% HNQ3 

This ASSURANCE @ certified reference material, CRM, is intended prbnarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, De, AA, ICPMS, and XJRF. It can be employed in USEPA, ASTM and other naethods 
relevant to the certified properties listed below. 
Certified Value: 1004 mgL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3.0 mg& 
MST SRM #3 169 

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 02041A.Tht 
certified value listed is the average of values obtained by classical wet assay and ICP sptctmnetcr analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 m@ 

Fume with Sulfuric Acid to dryness. Ignite and weigh as 2 ~ 0 2 .  

Instrumental halys is  by ICP spectrometer: IO04 mg/L 
Uncertified Properties: 

Density: 1.01 1 @ 22.6 Degrets Celsius 
Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mgL Eiement mg/t Element mg/L 

As 
As 
AI 
Ba 
Be 
Bi 
B 
(3 
cd 
co 
ca 

<0.001 
0.03 

0.004 
c0.002 
eo.001 

0.15 
co.004 
a.001 
<0.001 
e0.002 
co.001 

cu 
Fe 
Ga 
In 
K 
Li 
Mn 
Mg 
Mo 
Ni 
Na 

Pb <o.oo 1 
Re <0.001 
Rb <o.oo 1 
Sb <o.oo 1 
Sr <0.001 
Si 4.10 
TI <0.001 
Ti ~0.003 
V <om1 
Zn 0.00 I 

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, 

'05 
Date of Certification: Certifying Officer: 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the follow@ 
guides: 
Guide To Tbe Eqression 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 
iSO Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOMMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiP~p from prequalified vendors as per Is0 9000 
guidelines. Vendor identifications are pmprietary, however sources of all materials used in the preparation and testing of 
SPEX CefliPrep 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 serialiy with matrix of a purity at or greater than the purity of the 
original matrix solution. Jfdilution is Equired the diluent must be compatible with aU 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, A11 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 broughly 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 thFoughout the preparation. All materials, equipment, 
analytical instnrmentation 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 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 fml, packaged material have been analyzRd for the 
certified values by procedures consjstent with the intended use of the CRM. 
The mathematical expression &=s-m is employed to determine the sampling size 
s = relative standard deviation in % for one cownent of the sample. (ie. The sub-smhg  uncertainty) 
m = the sub-sampling mass 
&= mass of sub-sample necessary to e m  a relative sub-sampling emr of 1% (68% coIIfidence level) in a singfe 
determination 
Statistical estimator and Confidence limits: 
The certltied value 'x' listed on the reverse of this document is aftbe 95% lwel of confidence and can be expressed aS 
X = x+/-U where X =True value (Labeled Value), U= Expanded mrtainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining fhe individual element standard uncertainty components ui and ue- 4lh2 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Certiprep's traceability documemtion) 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 appmpdate procedures, No claims against SPEX Ceflrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be pater  
than the purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any loss of pmfits or my b i d e d ,  Special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- . _ .  - 
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Catalog Number: pLNA2-3Xf3y Lot No. V9-56NA 
Description: l0,OOO mglL Sodium 
Matrix: 5% KN03 

This A S S W C E  @ certified reference material, CRM, is intended primarily for use as a 
&%dm standard or quality control standard for inorganic specbroscopic instrumentation such as 
ICPDES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 9 9 ~  mg/t 
Uncertainty Associated with Measurement+ +/- 30.0 mg/L 
CertUIed Value PS Traceable to: 
n e  CRM is prepared pvimetrhil ly using high purity sodium carbonate Lodf 05031C.The 
certified value listed is the average of values obtained by classicrtl wet assay and iCP spectrometer analysis 
Refer to side 2 for debita of measurement uncertainties. 

Classical Wet Assay: 9983 mg& 
Method: Evaporate to dryness. Fume with Sulfiuic Acid. Ignite and weigh as Na2S04. 

Instrumental Analysis by ICP spectrometer= 9985 mg/L 
Uncertified Properties: 

MST SRM # 3 152a 

Density: 1.048 @ 23.1 ~egrees  celsius 
Trace Metallic Impurities in the Actual Solation via ICP / ICPMS Analysis: 

Element m a  Element mg% Eiemeat mfi 

Ai 4).001 cu 0.01 Pb 0.009 
As a.0  1 Fc 0.02 Re 4).001 
As 41.02 Ga <0.001 Rb 4.001 
B 4.0s In 4.001 Sr 4.002 
Bn 0.01 K 2.50 sb <0.001 
Bt a009 Li ul.002 Si 0.14 
Bi 0.00 1 Mg 0.20 Ti 4.02 
ca 0.75 Mn 0.00 1 TI a 0 0 1  
cr 4.02 Mo <0.001 V 0.002 
cd a.001 Ni Q.006 zr a.01 
CO G.001 zn 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentratiur.~ inclusive of uncertainty 
of measurements and other effects, such as transpiratiMl losses, for a period of one year h m  the 
date of certificatim. This guarantee is valid only wben the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Refertnce Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To Tbc Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quaatifying Uncertainty m AnaIytbal Measurement - Second Edition 
ASTM Guide 06362-98 
IS0 Guide 34: Quality system guidelines for the production of xzference materials. 
IS0 Guide 17025: Certification of reference materials, general and StatisticaI principles 
I S 0  Guide 3 1 : Contents of ctrtificatts of refmce materials 
MST Technical Note 1297 
ILACG12-2000: Guidelines for the requirements for the cornpetenct of reference materials producers 
ISO/REMCO N280 
Material Source: 
AU analyte~ and matrix materials are obtamed and verified by SPEX CertiPrep from pre-qudified vendors BS per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of dl materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked aud documented. For mer infomation contact C W  Sales. 
Instructions for Use: 
primary usage ofthis CRM is in neat form or diluted serialIy with matrix of a purity at or greater &an h e  purity oftbc 
original rnatnk solution. Ifdilution i s  Rquired the diluent musth compatr’ble with all certified a n a l p  and contain 
stabilizers appropriate for the period of intended we, The CRM can also be used 89 a spike or with a spike, again with 
appropriate compatibility considerations. All: solutions should be thoroughly mixed, by shaking, prior to use and nwer 
pipetted directly fiom the bottle. All mrfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be per€mcd only with Class A volumetric glassiivare. 
Method of Preparation: 
Clean laborakry procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and pcrsdmel have been qualified prior to LUC. 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 o f  the CRM bas been confunred 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 beta analyzed for the 
certified values by procedurts consistent with the intended usc of the CRM. 
The mathematical expression k,==s2m is employed to determine the sampling size 
S relativo standard deviation in % for one component of the sample. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
IC, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence levei) in a single 
detwmination 
Statistical estimator and Confidence Iimits: 
The certifitd value ‘x* listed on the reverse of this document is at tfie 95% level of confideace and can be expressed as 
X = x+l-U where X =True value (Labeled Value), U= Expanded uncertainty 
U..krr, where k 2  is the coverage factar at the 95% confidence lwei 
U, is obtained by combining the individual element standard uncertainty components 
Certification Traveler Report: 
AIl certified values reported wen derived from Traveler Report (Spex Certifrep’s traceability documentation) identifed by 
the lot number of this CRM. For further infarmation contact CRM Sales. 
Legal Notice: 
SPEX CcrtPrep reference materials are not for any cosmctic, drug or housebold application and are to be used only by 
qualified individuals who me trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether basad 011 breacb of wafianty, alleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In no went shall SPEX M P r e p ,  Iac. be liable for any loss o f  profits or any incidental, special, or 
consequential damages. 

- 

and u, dEu: 

I IS09001 I 
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Catalog Number: ICV-2A Lot NO.: 6-114MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard 11[ 

This ASSURANCE *certifkd reference material, CRM, is intended primarily for use as a 
calibration standard or qual* control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPq, 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 labaratory ware to give precise concentration. 

Instrumental Analysis by ICP Spectrometer: 

Ca 2,000 
K 2,000 
Mg 2,000 
Na 2,000 
AI 1 ,m 
Ba 1,000 
Fe 1,000. 
e o  500 

1,995.81 
1,995.56 
1,995.61 
1,995.63 
989.06 
999.68 
995.89, 
500.4 1 

3109a 
3141a 
3131a 
3 152a 
3101a 
3104a 
3126a 
3113 

Ni 
V 
cr 
cu 
& 
Be 
Ma' 
zn 

500 
500 
200 
200 
100 
1 00 
100 
100 

499.54 
499.79 
199.97 
199.98 
99.44 
99.16 
f 00.03 
100.06 

Spex Reference Multk Lot # 1-58GM, 15-37AS, lfd171AS REF 

3 136 
3165 
3112a 
3114 
3151 
3 105a 
3 132 
3 168a 

Balances are caliirated regularly with weight sets traceable to NlST#s 32856,32867 and others. 
This CRM h guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no sbgk component egceeding +/- 2%. This guarantw is valid for a period of  
one year fiom the date of certification only when _ _  - the material is kept tightly capped and 
trakported and stored under laboratory conditions. 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared md certified under an IS0 900 1 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EllWdX€M/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

BO Guide 34: Quality system guidelines for the production of rcfercnce rnateriab. 
IS0 Guide 17025: Certification of reference materiats, genera) snd statistjcal principlw 
IS0 Guide 31: Contents of certificates of refmce materials 
NIST Technical Note 1297 
UC412-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AU analytes and matrix materials are obtamed and verified by SPEX CatiPrep from prc-q~alified vendors as pa IS0 9000 
guidelines, Vendor identifications art proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and docuncated. For mer information contact CRM Sales. 
Xnstrnctjons for Use: 
Primary usage of this CRM is io neat fozm or diluted s a y  with rnmk of a p u e  at or greater than the purity of the 
oriial  matrix solution. If dilution is required the dilutat must be compatible with all certified anal- sad contain 
stabilizers appropriate for the period of intended use, The CRM can also be used 8s a spike or witb a spike, again with 
appropriate compatibility Cwsidedons. All solutions should be thoroughly mixed, by shaking, prior b usc and wver 
pipetted directly from the bottle. All d & e s  &at come m contact with the solution must be thoroughly cleaned end 
Ieachcd prior to use. DiIutim should be pcrformtd only with CSass A volumetric ghwvare. 
Metbod of Preparatiun: 
c h ~  laboratory procedures and techniques have been used throughout the preparation. All materials, cquipmcnt, 
analytical insbvmentation and personnel have been qualified priw to use. The highest purity acids appficable, 18 megohm, 
double dtioaizbd water, acid-leached triplt..rinsed bottles, snd C f a s ~  A glasswan have been used in all prep do^,^. 
Homogeneity: 
The Homogeneity of the 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistcat with the intended use of the CRM. 
The mathematical expression b=#m is employed to dotermme the sampling size 
S 
rn =the subsampling mass 
k, = mass of sub-sample ncccsary to ensure a relative sub-sampling error of 1 % (68% confidence IevcI) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ Iisted on thc reverse ofdzis document is gt 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 

Certification Traveler Report: 
AIl certified values re- were derived from Traveler Report (Spcx CertiPrep’s traceabiliv documentation) identified by 
the lo! number of this CRM, For further information contact CRM Sales. 
Legal Notice: 
SPEX Cemprep reference materials an not for any cosmetic, drug or household application and srt to be used only by 
qualified individuals who are t&ed in appropriate proccdnres. No claims against SPEX CtrtiPrep, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othmise, with respect to this RM shall be greater 
than the purchase price. In no m t  shall SPEX CcrtiPrep, Inc. be liabk for any loss of profits or my incidental, specid, or 
consequential damages. 

ASTM Guide D6362-98 

has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 

relative standard deviation m % for one component of the sample. (ie. The subsampling uncertamty) 

’* 

u, is obtained by combining the individual clement standard u n c d t y  components ui and u, dZq2 
- _  

-_ 
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Catalog Number: pLS37-2mYnT Lot No. ~0-43SB 
Description: 1000 mg/L Anthoq 
M a e :  H20/0.6Tart.Acid/tr.HN03 

relevant to the -&tiiied propties listed below. 
Certified Value: 1004 m8/ L( 
UncerWnty Asqociatttd witb Measwement: +/-3.Omg/r, 
Certified Value is Traceable to: MST SRM 3 102a 

Refer to sid+ 2 for details of measurement uncertahties. 
Classical Wet Assay: 1005 m%/l, 
Method: Evaporatt to dryaess. F ~ m e  with N ~ c  Acsd I@@ a d  weigh BS Sb204. 

Instnumental Analysis by ICP spectromdec 1002 L 
Uncertified Properties: 

Ekment mg&. Element mg/L Element mg/L 

Al 0.03 cu 0.002 w 0.009 
As 4.001 Fe 0.03 Rb 4.001 

4 
B 4.004 In a.001 
Ba 4.001 K 0.01 
Be 4.001 Li 4.001 
Bi 0.002 Ms 
ca 0.14 Ma Q).OOl 
Cr 4.002 Mo 4.001 ztr 4.001 
cd 4.001 N8 0.005 zn 0.02 
CQ 4.WJ Ni 4.001 

4).001 Ga 4.001 RE 4.001 

4.001 
4-01 
a.003 
4.001 
a.001 

sr 
Si 
Ti 
Ti 
V 

0.005 

3alimccs an &W regularly with weight sets traceable to NIST #32856, #32857 d others. 
This CRM is guaranteed stable to +/4.5% of the certified coacenbatim hclush of m d t y  
of m e m c n t s  andsother effects, such 113 transpiration losses, fa apniod of 013c year fiom the 
datc of &&OD, 'Ibis 
trsnsparted and stored under l a m  amditbns. 

is valid &when tbe material is kepttightly capped and 

'84 Date of Certification: 

8 2004 SPEX CertiPrep, Inc. 



This Certified Refwtnce Material bas been prepared and certified under an IS0 9001 system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURAcHEM/crTAC Guide: Quanti€jbg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality systtnr guidelines for the produdon of refmnce rnates’Lak. 
IS0 Guide 17025: Certification of reference materials, g e n d  and Statistical principtes 
IS0 Guide 3 1: Contents of certificates of refcrence rnaterkdt 
NIST Technical Note 1297 
LAC-Gl2-2000: Guidelioes for the requirements fot the competence of refuence materids producers 
ISO/REMCO N280 
Material Source: 
All malytes and matrix rnatezids arc obtained and verited by SPEX CeStiPrep from pm-qualificd vendots as per IS0 9000 
guidelines. Vendor identifi40ns are proprietary, howevs so- of all materials uscd in the preparation and testing of 
SPEX CatPmp CRMs BTC tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
primary usage of this CRM is in nerd form or diluted serially with matrix of a punty st 01 greater than the purity of the 
original matrix solution. Xfdilatim i s  required the diluent mast be compstible with all certified analytes and Coatain 
siabilirejs appropiate for the period of intcnded use. The CRM caa also be used as a sp&a or with a s p b ,  again with 
apprapriste compatibility d d d o n s ,  AlI solutions should be thoroughly mixed, by shakmg, prior to use and never 
pipetted dw from the bottle. AIl surfaces that come in contact with tbe solution must be thoroughly cleaaed and 
leached prior to use. Difutions should be pcrfoxmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory prmdum and techniques have been used throughout the preparation. All materials, equipmen$ 
analYtjwl instrumentation and personnel h v e  been qualified prior t~ ust. The highest purity acids applicable, I8  megohm, 
double deionized water, acid-leached triple-rinsed battles, and Class A glmsware have been used in a11 preparations. 
Bomogeneity : 
The Homogeneity of the CRM has been confirmed by procsdurts consistent with IS0 pide  17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tbe final, packaged material have been analyzed far tzle 
certified vducs by procadurts consisttnt vitb tbe mtmded use of the CRM, 
The mathematical expression &-sb is employed to determine the sampling sitC 
S = relative standard deviation in % for me compoaeat ofthe sample. Qe. The sub-sampling unctrtainq) 
m -the sub-sampting mass 

determination 
Statistkal estimator and Confidence limits: 
The ceTtifed value ‘x’ listcd on tbc revent of this document is at tho 95% level of confidence and can be expressed as 
X x+/-U where X =True value (Labeled Value), UI Expanded uncertainty 
U- where k-? is the coverage fktm rrt the 95% confidcncc level 
U, is obtained by combining tbe individual element standard m c d t y  componwlt~ q and U, ~ Z R ~  
Certification Trsveler Repork 
All certified values reported were derived fiom Traveler &port (Spcx CertiPrtp’s traceabZty documenta?ion) idenfied by 
the lot number of this CRM. For frnther information cantact CRM Sales. 
Legal Notice: 
SPEX CertiSrep rcfemcc materials 
quafified individuals who are trained in appropriate proocdures. No claims against SPEX Certihp, hc, of any kind 
whatsoever, whether based on breach of warwnty, dltged negligence, or otherwise, with respect to this RM shall be 5 a t e r  
than the purchase price. In no eveat shall SPEX cortl’prcp, Ixic. be liable for aay loss cf profits or any incidental, s p a  or 
consequential damages. 

010237 

= mass of sub-sample necessary to ~ s ~ f t  a rtlatiw sub-sxmpling m o r  of 1 % (68% confidence level) in a single 

- 

not for my cosmetic, drug or borrschold applicasion and ~ f o  to be used only by 

I1s09001 I 

* 203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9447 CRMSalesBspexcsp.com www.spexcsp.com 

http://CRMSalesBspexcsp.com
http://www.spexcsp.com
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Catalog Number: ICV-2C Lot NO.: 6-1 46MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard 11 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as B 

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XW. It cap be employed in USEPA, ASTM and pther methods 
relcvant to the certified properties listed below. t l 1 1  

1 1 1 1  



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of UncwtaSaty In Measurement 1995 
ECTRACHEWCIT'AC Guide: Quantifying Uncerbhty in Analytical Measurnat  - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidcxinw for the produdon of refmce materials. 
IS0 Guide 17025: Certification of reference maierials, g e n d  and statistical principles 
IS0 Guide 3 I: Contents of d a t e s  of reference materials 
MST Technical Note 3297 
ZLAC-G 12-2000: Guidelines for the requirements for the competence of refucnce mW*als producers 
ISO/REMCo N280 
Material Source: 
All analytes and matrix materials arc obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guideIines. Vendor identifications are proprietary, however SOU~CCS of all materials used in the preparation aad testing of 
SPEX CcrtiPrcp CRMs arc m k c d  and documented. For further information contact CRM Sales. 
Instructions for Use: 
Airnary usage of this CRM is m neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilation is rquirtd the diluent must be compatiift with all certified malytes and contain 
stabiliEers appropriaa for &e period of inttndtd use. "he CRM caa also be used as a spike or w ' h  a e again with 
appropriate compatibiiity considemtions. AU sohtions should be tbomyghly mixed, by shdchg, prior to use and never 
pipettea directly fium the bottle. AU mvfaces tbat come in contact with tbe solution must be tbmugh!y cleaned and 
leached prior to use. Dilutions should be perfonned only with CIass A voheeic  glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have 
analytical instrumentation and personnel have been quaIifmd prior to use. The highest purity acids appIicable, 18 megohm, 
double deionized water, acid-leached trip~t-rinsed bottles, and Class A giassware have been used in all pnpatgtions, 
Homogeneity: 
The Homogeneity of the CRM has been confhcd by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-9% Appendix X2. Random, replicate samples of tbe final, packaged material have been analpd fw the 
certified vdues by procedures coasisteot with the intended use of the CRM. 
The mathematical expression ltps?n is empbycd to d e t m m e  the sampling size 
S = reJativt standard deviation in % for one compomt of the sample. (ic The sub-sampling uncertainty) 
m = the sub-sampling mass 
)r, - 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 limits: 
The certified value 'x' listed on the revme of this document is a! the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vdue (Labeled Value), U- Expanded mrcertairity 
u.;.ku, when k 2  is &e coverage factar at the 95% coilfidence level 
u, is obtained by combining &e individual element standard unc#tainfy components uk md uCl ~ Z U ?  
Certification Traveler Report: 
AU cwtified values rtported were derived from Traveler Report (Spex CertiFrep's tracesbility documentatioa) jdentified by 
the lot ILUmbcr of this CRM. For firthcr infixmati00 contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials am not for any cosmetjc, drug or household apptication and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrcp, Inc. of my kind 
wbatsoeva, whether based ~f bwch of warranty? alleged negligence, or otherwise, with nspect to this RM shall be greater 
than the purchase price. In no event shall SPEX Cutibp, lac, be liable for my loss of profits or any incident4 sptCial, OT 
consequential damages, 

010239 

used throughout the preparation. All materials, equipment, 

- 
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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 iehigh avenue, suite 4, fakewood, 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 .Q 

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 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 I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRlPTlON OF CRM Custom-Grade 10000 pg/rnL Aluminum in 5% (abs) FINO3 

Certified Density: 1.070 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: 
Certiried Value (Ql= (cy= mal 

Uncetlainty (4) = 311wsIWR 

n xI = indiddual rewlts 

@Yn 
n = nur?Wr of measurerrents 
615 = The summation 13 all significant estirrated ermrs 
(hilost c m n  are the arcrsfrom hstrumntal measurmrd, 
weighihg, dilution to vdum, a d  the fixed erfw reported on t he 
NlST 9% certificate of rrralysis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods et 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 
- r  "Properly 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) 

reported. taking into account the SRM uncertainty error and ?he measurement, weighing and volume dilution errors. 
This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 

4.1 Assay Method #l 10,020 f 40 pg1ml 
ICP Assay NIST SRM 3101a Lot Number: 010808 

10,043 f 87 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBFUTlQN - 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 traceabk to the National 
institute of Standards and Technology (NET). 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 Gerbart Scale Cow. 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 NIST 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 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-oC-001 .Thermometers 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 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used lo 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 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 particles down to 0.3 pm. 

3 AI 

M Sb 0.00202 

!!! As 0.04032 

Ba 0.04032 

- 0 Be 0.00017 

M Bi < 0.00161 

- 0 8 0.00975 

M Cd 0.01210 

- 0 Ca 0.10166 

h! Ce < 0.02016 

hn cs 0.00121 

- 0 Cr 0.00581 

hn co 0.01210 

!!!! CU 0.02419 
M - Checked by ICP-MS 

!k! & < 0.02419 

&! Er C 0.02016 

M Eu e 0.01210 

M Gd 0.00403 

M Ga 0.00403 

- M Ge c 0.02419 

!A! Au 0.01210 

M Hf 0.00806 

M Ho 0.00202 

Q In < 0.03000 

- M Ir c 0.02016 

0 Fe 0.00954 

hn La < 0.00202 

M Pb c 0.01210 

Q Li 0.00168 

M LU 0.00161 

Q Mg 0.00685 

M Mn 0.01613 

Q Hg 0.00700 

!!! Mo < 0.00806 

!!i! Nd 0.00806 

P Ni 0.00600 

M Nb c 0.00202 

Q os 

M Pd 0.02016 

0 p c 0.03000 

M Pt 0.00806 

P K 0.01992 

0 - Checked by ICP-OES i - Spectral Interference 

!! Pr < 0.00121 

M Re 0.00403 

M Rh 0.00403 

M Rb 0.00403 

RA Ru 0.00806 

b!! Sm 0.00403 

&? SC 0.032 

M Se 0.03225 

9 Si 0.07884 

!!! Ag < 0.00806 

0 Na 0.06639 

M Sr 0.00202 

9 s < 0.~0000 

k! 7a 0,02822 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
1CP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation of analyticat 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 \V Technical Staff 

M Te 0.12095 

I M Tb e 0.00121 

!!d TI < 0.00403 

!d Th 0.00403 

Y Tm < 0.00161 

!d Sn 0.02016 

- 0 Ti 0.00705 

w 0.04032 

!! u 0.00806 

- M v 0.00806 

!k! Yb < 0.00403 

!!!? y 0.16126 

5! Zn 0.03676 

M Zr 0.02016 
s - Solution Standard Element 
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7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage & HandIng - KeeptigMty SaIedMen nut in me. Store end LLS~ d Zl? 4 O C .  Do not pipet from ~13Wner. Do nd rdurn 
pottions m w d  fcr ptp&ing b container. 
&ur ic  WgM; Vdence; Coordnatim Nu-&m; M c s l  Form in So)uti#l- 26.98154; +% 6:Al[Hi3b'' 
C M c a l  Cmqmtibitty- Soluble in HCI, HNO,, HF and HSO, Amid neural media. Salukde in strpngly basic NaOH forming 
the bl(OH)@U.3)r" species. Stable M h  mod metals and haganic anim. The phosphde is insoluble in vater md only srignly 
soWe h acid. 
StdMy- 2-1 00 b 1eveI.s st&k for months in 1% HNQ, /LOPE cadainer . 1 -10,000 ppm solutions ~hemlcally stable for years in 
25% HNO. I LO&! mrrtainer. 
CU CorhMng  Srnpiee  (Preparation and Sdutian) - Metal @ad dissdved in HCI IflNO, 
\I- A#, (Soluble h.aci+ such a! MI); Ores (Carboee ftfflm in P t n ~ k ) l l M  by HCI dissohionk Organic Matrices 
(sdfunc$eroxAe dgestim CI rub-c I suffuric I perchbc d decomposrtm, OT cfy ash and dissoktim in dilute HCI. 
& m i c  Spedrummpic Mormatim (1CP.OES 0.Ls aregiven 84: mkJlaa6al view): 
Techn'sueBjne EstinabedDI. Order krterferen-mderlined indides severe at &ncs.) 

ICP-QES 167D78nm 0.1 /0009pght" 1 ion Fe 
ICP-Iv1s 27 amu JJ Pfl nh M' 'F 'N 'Y: "N, 'HIT "N WY), Y P ' ,  "Few 

a- A& (NaLO, fusion k, Pt3; 

ICPXES 394.401 nrn 0.0510.oos~ghL 1 dm U'CC 
ICP-OES 396.lS2 nm 0.03 IO.OO6 pghL 1 atam MQJr,ce 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEIP/ - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reghtration - 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 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), Koma (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Skwenia (SIQ), Spain (AENOR), Switzeriand (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 lSOllEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materiais Production - Accredited A2U Certificate Number 883.02 
ASLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), flelgium (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), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVCAP) (ICBO ES) 

10.4 1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 BOAE& 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.5 tOCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliancc 

10.6 MIL-STD45662A (Obsolete10bserved) 
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l j . 0  DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.4 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 specifred uncertainty 
range. Shelf Me is iimited primarily by transpiration (loss of water from the solution) snd infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemicaily-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 IXR 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 ancurs  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 

.$-." m Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

I .  
JrALJt- &- 

Certiffcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



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, Iskewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-689-6799 732-901*1900 fax: 732-903-1903 

cer t i f i ca te  of a n a l y s i s  
4 .O Inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88342. The certificate is designed and the certified value(s) and uncertaintyQes) are 
determined in accordance with I S 0  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 Custorn-Grade 10000 WrnL Calcium in 1.4% (sbs) HNO3 2.0 

* Certified Concentration: 10,035 f 24 pglmL . .  . 

Certified Density: 1.037 glml (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The follaving equations are used in the 
calculation of the certlfbd value and the uncertainty: 

certineci V a h  (N = & (si) = mea 

n = ~ ~ ~ k  
= 7he surrmdion d all significant estirrated errors 

(Most c o r n  am the ewtrsftominstrwrentd measu~mnt, 
weighing, d U a n  to vrAm-8, snd the flxed erru reported m t he 
NET SW cerUfIcate d ~natysis.) 

n X I =  ~ic lua l  results 

Uncertainty (9 =S,RIR 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidencb interval. Both methods were compared and showed agreement within the stated uncertainties. l'hk agreement is a 
confirmation of the accuracy of this CRM. 

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, usually 
nafional or Memational standards, through an unbroken chain of cornpadsons an having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 
L1 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. 

4.0 

4.1 Assay Method #i 10,035 f 24 pglrnL 
EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 10,046 i05 pglrnL 
ICP Assay NlST SRM 3d9a  Lot Number: 000622 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - Atl balaM8 W# &Uy MbrQ ItWWW PfOCdWa nUf't?bar 8-IMM*OO1. ,fha Wlghlc, 

used for testing are annually compared to fhhaft QW SwpomUOn'O ms8tM WdQhb and are traceable to the Natlorrel 
Institute of Standards and Technology (NIST), Th@ Nl$T Yrecerbllky nwnbars at@ 682476 9 Class 1 and 892478A Clara 2, 
The NlST test number is 822/260017-98, All on4MyWl belrncsi are C@fltweted evsry 4 months by Gsrhart Scale Corp. of 
South Amboy. The balances are calibrated With I )  ab&# 1 WCM &e3 2 anelytlcal welght 6et. These wtghtb am lestad 
annuaily by a NlST / WlAP accredited caiIbraM lab, Tho NlST lest number I3 822/280017-88. 

4.3 THERMOMETER CALIBRATION - The thsmKwrwtecs wed In lhe daterminallon of the final dendues are callbraled v3 standard 
thermometer No. 903-2680 which was certified In wcwd011ce with Me procedures outiined by ASTM En-87 and NtST 
Monogfaph 150 using NlST Test Nos. and SM Nor,; 78Q543,217368n69543,217368P14452,1762401p14452,176240. The 
in-house procedure No. is 2-QGOOl.ThmmWa which are not catbated vs standard thermometer No. 903.2680 are 
traceable to NlST Identlficatlon Nos. 92564,119016,471047 and NET tesl report Nos. 81 11258522,811/2557078, and 238090. 

GLASSWARE CALIBRATION - Inhouse procodwe 3-UC-002 Is used to callbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN MglmL 
Custom-Grade solutions are tested for trace metallic lmpurltles by Axial ICP-OES and ICP-MS. The result from the most sensitlve 
method for each element, Is reported below. Sdutlona tested by ICP-MS were analyred in an ULPA-Filtered Clean Room, An 
ULPA-Filler is 99.9985% efficient for the removal a f  pattlcies down to 0.3 ym. 

5.0 

'P lJ c 0.00002 

b! 0.00273 

8 h 0.05295 

4 0.00038 

P 0.01100 

M Mo < 0.01% 

M Nd 0.01366 

8 NI < 0.00230 

M Nb < 0.00342 

os 

M pd 0.03415 

p p C 0.00480 

M Pt 0.01366 

M 0.20492 

31 Tb < 0.00205 

M TI c 0.00683 

M 3% 0.00683 

M Tm e 0.00273 

M Sn < 0.03415 

M Ti < 0.34153 

M w 0.06831 

!!d u 0.01366 

Q V 0 . m  

M Yb < 0.00683 

M Y c 0.27323 

0.02353 

Q Cu < 0,004oo M Pb 0.02049 9 K < 0.00170 !d fa < 0.04782 !!d 2 0.03415 

0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Sdution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited lo the bllowtng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the M i t i o n  of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determlnatbn of comedon coefflcknts 
For detection llmlt and linearity stud'- 
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 HAZARDOUS 1NFORMATJON - Piease refer to the endosed Material Safley Data sheet fw 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 Registratlon QMI Certificate Number 010105 
Recognized by: 
Rastrar 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 Intemamal C edification Network: 
ArgenUna (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Bradl (FCAV}, Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT], lrefand (NSAI), Israel (SII), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (AFCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Tasting - Aceredtted A2LA Certfftcate Number 883.01 

10.3 ISOREC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producenr" - Reference hht0n8b Productlot! - Acctedlted A2LA Cwtiflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austrla (BmwA), Belgium (BELTEST) (BKMBE), Canada (SCC), Chlnese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Fvland ( F I N S ) ,  France (S.OFRAC), 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 (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swiketland (SAS), United Kingdom (UKAS) 
and Unlted States (MILAP) (IC60 ES) 

10.2 ISOAEC 17025 - 1999 "General kqpintments for the Competence of TesUng and Calibration" 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Cmrnisslon - Domestic Llcenslng of Production and Utillzatlon Facilities 

10.5 lOCFR2f - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.8 MtL-STDd5662A (ObsoJete10bserved) 



GI0247 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
I 

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 specifled uncertainty 
range. Shelf life is limited flmarily by transpiration (km of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPOlOZO) of chemically-stable solutions performed at tnorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low denslty pdyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf 1% can be extended past tMs 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 ilmh Its useful life. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. , 

. ..& 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certfflcate Prepared By: Nick Maida, QA Administrator , 

Certificate Approved BY: Katalin Le, QC Manager 

Certification Date: September 20,2004 

Expiration Date: w-3 
lE20a6- 

Certifying Offlcer: Paul Gaines, Chemlst Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / ivl  l a b s  

195 lehigh avenue, suite 4, takewood, 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  
1.0 Jnorganic Ventures I IW Labs is an IS0 Guide 34-2000 Certified Reference Material (CW) 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 tabel(s), I S 0  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 to000 pghL Iron in 4.8% (abs) HNO3 

Catalog Number: 

Lot Number: XIFE03041 
Starting Material: Fe metal 

Startlng Material Lot No 23387 
Matrix: 

CGFElO-I, CGFE10-2, and CGFE10-5 

Starting Material Purity (%): 99.998667 INORGAI3IC 
DATE 
DATE EXPIRED2 __ 

* 4*8%(abs)HN03 DATE 

3.0 CERTIFIED VALUES AND UNCERTAlNTtES 

Certified Concentration: 10,041 i 21 p g h L  

Certified Denslty: 1.061 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze Ms CRM. The fallowing equations are used in the 
cslculatlon of the certified value and the uncertainty 

CertiTiValue+l= & 0 = f#m 

Uncertairty (d =&E 
n , Xl=hdk#kllreas 

(nYR 

n = nunberdm?asmmnts 

(Most c m  am tb m"sfrmhdrmntal mearerwt ,  
weighhg, dilutlonto vdm, md the flxed w i d  reported on t he 
NlST Svkertrkate af matfsis.) 

fS = rnslimnatlon d all significant estlH.ated erras 

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 wre  compared and showed agreement Nhln the stated uncertaintks. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES 08TAINED 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 stat& uncertainties." (GO VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST vla direct comparison to NET SRMs. The uncertaintfes for each certffied value are 
reported, taking into account the SRM uncertainty e m  and the measurement, welghlng and volume dilution errors. 

4.1 h s a y  Method #l 10,041 f 21 Nglrnl. 

10,017 f 40 VglmL 

4.0 

EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

ICP Assay NlST SRM 3126a Lot Number: 000606 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BAlANCE CALIBRATION All balances are checked daily using in-house procedure number 6-IMMOOl. ne weights 
used for testing are annually compared to Gerhart Scala Corporation's master weights and are traceable to the NatiOnal 
Institute of Standards and Technology (NET). The NIST TraceaMlity numbers are 692476 - Class 1 and 892476A - Class 2. 
The NIST test number is 8221260017-98. All analytical balances are callbrated ewry 4 months by Ge*art Scale Cop. of 
South Amboy. The balances are callbrated with a class 1 andlor daw 2 anatytical weight set These weights are tested 
annually by a NlST I MLAP accredited calibration lab. The NIST test number Is 8221260017-98. 

4.3 THERMOMETER CALl8RATlON - The thermmeten used in the deteminatbn of the tinat densities are calibrated vb standard 
thermometer No, 903-2680 which was cehified in accordance wlth the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nm.: 769543,21738U769543,217368/p14452,17624O/P.14452,176240. The 
Inhouse procedure No. is 2-QC-001 .Thermometers whlch am not calibrated vs standard thmomeW No. 903-2680 ate 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test repart Nos. 8111258522,811/22553078, and 236090. 

4.4 GLASSWARE CALIBRATION - in-house pmedure 3-QC-002 is used to calibrate all Cbss A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIIlllS AND ICP-OES IN HlmL 
Cusbm-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 wem a n a l p d  in an UWA-Filtered Clean Room. An 
ULPA-FMter Is 99,9985% eflldent far the removal of partldes down to 0.3 vm. 

0 0.00270 

M Sb 0.00211 

!!d As 0.04213 

M Ba 0.04213 

0 Be 0.00005 

!!!! Bi 0.00169 

Q B < 0.00ow 
M Cd c 0.01264 

Q Ca 0.03107 

M ce < 0.02107 

!d CS 0.00126 

!!t! Cr 0.02107 

Q co 0.01195 

E cu 0.02526 

M - C h C W  by ICP-MS 

&? @' 0.02528 

M Er 0.02107 

M Eu 0.01264 

M Gd 0.00421 

M Ga < 0.00421 

i -  

M A0 < 0.01~64 

!!!? Hf 0.00843 

M Ho e o.oc)211 

M In 0.04213 

&! Ir < 0.02107 

2 Fe 

M l"a 0.00211 

M Pb 0.01264 

0 < 0.00003 

M LU 0.00169 

Q MD < 0.00006 

9 Mn 0.05000 

P Hg < 0.01100 

M Mo 0.00843 

M Nd < 0.00843 

P NI C 0.00230 

M Nb 0.00211 

I ! -  

M Pd < 0.02107 

! P  

!!! pt < 0.00843 

- 0 K 0.00230 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 - Spectral Interference 

M Pr < 0.00126 

- M Re 0.00421 

M < 0.004~1 

M Rb 0.00421 

M Ru 0.00843 

M Sm < 0.00421 

&! SC 0.04213 

M % 0.03371 

Q Si 0.01673 

M 41 e 0.00843 

9 Na o.o(l956 

M Sr < 0.00211 

Q s 0.07200 

M Ta c 0.02~49 
n 9 Not Checked Far 

M Te 0.12640 

Y < 0.00126 

TI 0.00421 

M -fh e 0.00421 

bll Tm 0.00169 

!!d Sn < 0.02107 

M 0.21066 

M W 0.04213 

hd u < 0.00843 

M v < 0.00843 

M Yb < 0.00421 

M y 0.16853 

M Zn 0.08761 

h! a 0.02107 
s - SduUon 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 Irrorking reference samples' 
For interference studies and the determination ot cmrectb coefficients 
For detecUon limn 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 I 

8 .O 

9.0 

90.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Sattey Data sheet for information regarding this CRM. 

HOMOGENEITY - Thls soluUon was mked accordhrg to procedure N-MPMb04 and is guaranteed to be homogeneou~. 

QUALITY STANDARD DOCUMENTATION 

10.7 IS0 9001:20M) Quality Management System Registration - QMl certificate Number 010105 
Recognlxed by: 
Raglstrar Accreditation Board @ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaeditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal CwtlflcatIon Network: 
Argentha (IRAM), Australla (QAS), Austria (MS),  Belgium (Avinter) , Brarll (FCAV), Canada (QMI), Nong Kong (HKQAA), 
Columbla (ICONTEC), Czech Repubttc (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), ltaly (CtSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Ncmvay (NCS), - - _  
Poland(PCBC), Portugal (APC€k Slngapck (PSB). Slovenia (SIQ), Spain (AENOR), Switzerland (SW) 

- Chemical Testing - Accredltsd A2tA Certificate Number 883.01 
10.2 lSOllEC 17025 - 1999 "General kepuinmento for the Competence of Testlng and Callbratlon" 

10.3 ISOllEC Gulde 34 - 2000 "General Requlrements f o r t h  Competence of Reference Material Producon" - Reference Materials Production - Accredited MLA Certlfkate Number 883.02 
A2LA Muturl Recognition Agrement Partners: 
Australia (NATA), Austria {BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Itah (SIT) 
(SINAL), Japan (JAB) (JNlA), Repubfic of Korea (KOLAS), The Netherlands (RvA), New Zeabnd (WZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

- Domestlc Licendng of Production and Utlllration~acllltles 
10.4 1 OCFRSO Appendlx B - Nuclear Regulatory Commlssion 

10.5 lOCFR21- Nuclear Regulatory Comrnlsslon - Reporting Defects and Non-Compllance 

10.6 MILISTD45662A (Obsolete10bserved) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY I 

11 .l IV Shelf Llfe - The period of time during which the concentration of the anam(s) in a property packaged. unopened, and 
unused standard stored under environmentally cantrolled and monitored CbMlitlans wlll remain within the specifled un-inty 
range. Shelf life is limited prlmwlly by transpiration (loss of water from the solution) and infi.equentb, by chemical lnstablllty. 
Transpiration studbs (P-SPOlOZO) of chemically-stable solutions perfonned at Inorganic Ventures 1 N labs indicate a CRM 
shetf-life of four yews for solutions packaged in fiOD-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past tfils limit. 

11.2 Expiration Date The date after which a CRM should not be used. Routine laboratory use of a CRM increases bnsPimUOn 
losses and the chance of contamhatton which affect the integrity of the CRM and limit its useful lift. 
lnorganlc Ventures I IV Labs concurs with state and federal regulatory agencies’ mmmendations that solVtiMI standatds be 
as&gned a oneyear explratlon date. 

Certification Date: July 22,2004 

Expiration Date: 

1 2 0 0 6  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

~Certifcate Prepared By: Nick Malda, QA Administrator 

Certificate Approved 8y: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Oirectw 
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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.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 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), I S 0  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 p@mL Potassium in 1.4% (abs) HNOJ 

Catalog Number: 

Starting Material: KN03 
Starting Material Punty (%): 99.996753 
Starting Material tot No K48J19 
Matrix: 

DATE EX P I RED : , , , J~&~-~~ ,&sr ;S; I ,  
CERTIFIED VALUES AND UNCERTAINTIES DATE OPEIJEDo ~ ~ B ? k ! k , , - , , - .  

INaRG: --Lt~C3. ---- PQg -355.!!!3 ____ 

CGKl 0-1 , CGKl O-2, and CGKIO-5 
Lot Number: X-KO2116 

INORGANIC LABStRADCHEM LABS%. 1cfa 
1.4% (abs) HN03 UATE WECEIVEDo 1- 

Certified Concentration: 

Certified Density: 

9957 i 28 pg/mL 

I .023 g/mL (measured at 22" C )  

The CertifM Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Oertified Value (E) = & (E) = mean 

n = nut?Beroft'mammnts 
XS = The summation cf dl slgnliant estirrated errorq 
(Most comnonarethe e n a s f r o m i n s t r ~ a l  masursrrent, a 

wig hing, dilution lo  volurrs , snd the fked errcr reported on t he 
NlST ggll certificate of arrabsis.1 

n XI = mdivw realks 

to'n 
UncertaHy (3 = ~/(L,wR 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
fl 'Property of the result of a measurement or the value of a standard whereby i t  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) 
E This IV product is Traceable to NET via direct comparison to N E T  SRMs. She 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 10,011 f 16 pglml 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 9957 f 28 pglml 
ICP Assay NIST SRM 3141a Lot Number: 891312 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010253 
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 HIST 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 NIST 1 M/LAP 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 certified in accordance with the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769M3,217368/769543,217368/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 NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 11258522,8130557078, 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 ICPlMS AND ICP-OES IN yglmL 
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-NIS 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 < 0.00090 

M Sb < 0.00202 

M As < 0.04044 

M Ba < 0.04044 

0 Be 0.00020 

!d Bi < 0.00162 

5! < 0.00060 

M < 0.01213 

e Ce 0.01360 

M Ce < 0.02022 

b!! CS 0.00050 

M Cr 0.02022 

C O  0,01213 

b!! CU < 0.02426 
M - Checked by ICP-MS 0 - Checked by ICP-OfS i - Spectral interference 

M Pr < 0.00121 

An Re 0.00404 

M Rfl c 0.00404 

- M 0.63001 

!d Ru 0.00809 

I M Sm < 0.00404 

0 sc 0.00002 

Q Se 0.05000 

0 si c 0.00340 

M Ag < 0.00809 

Q Na 0.19537 

M Sr 0.00202 

9 s 0.07200 

I M fa 0.02831 
n - Not Chedted For 

h!! Te 0.12131 

!!A Tb < 0.00121 

!b! 1 < 0.00404 

M Th 0.00404 

!!!? Tm < 0.00162 

E Sn 0.02022 

- 0 Ti 0.00070 

M w < 0.04044 

- M u 0.00809 

Q V o.00090 

b! Yb -c 0.00404 

b! y 0.76175 

9 Zn o.ooozo 
!!I! 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 



8.0 

9.0 

10.0 

11.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed accoiding to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STAN OARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - 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 (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (E&OT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIC!), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producersb" 
- Reference Materials Production - Accredlted AZIA 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 (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 1DCFRCO Appendix B - Nuclear Regulatory Cornmission 
- Domestic Licensing of Production and Utilization Facilities 

10.2 lSOflE& 1702k - 19d"General Rkquirernents for the Competence of Testing and Callbration" 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non~ornpliance 

10.6 MlLSTD45662A (ObsoletdObserved) 

DATE OF CERTIFICATION AND PER1OD OF VALIDITY 

11.1 W 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 (toss of water from the sotution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions perfanned at Inorganic Ventures I IV Labs indicate a CRM 
shetf-life of four years for solutions packaged in 50O-mL low density patyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explmtion 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 Hmit 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 

Expiration Date: 
I lgZm 

1 P 3 Ells;- 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cettjficate Approved 8y: Katalin le, QC Manager %.Ad+- - l c h r  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / 5v l a b s  
195 lehigh avenue, suite 4, lakewood, nj O87M usa 

phone: 800-669-8799 732-901-1900 fax: 732-901-1903 
e-mail: ksales@istandards.com website: www.ivstandards.com 

cce r t i f  ica 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 CeMied 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 Iabel(s), I S 0  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 1OUOO pg/mL Magnesium in 1.4% ( a b )  HN03 

Catalog Number: 

Starting Material: Mg metal 
Starting Material Purity (%I: 99.994984 

CGMGIO-1, CGMGIO-2, and CGMGIO-5 
Lot Number: X-MG03018 

Starting Material Lot No 

Matrix: 1.4% (abs) HN03 
91 191 

CERTIFIED VALUES AND UNCERTAINTIES 

DATE 
DATE 
DATE: 
I N17R 

. 
EXPIRED: _ _ _ _  

Certified Concentration: 

Certlfled Density: 

10,039 f 31 p@mL 

1.051 glmL (measured at 22" C) 

The Certifed Vatue is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

CertKA value (5;) = & (%I = mean 

n = amber of memmnts 
= The sumnation d all dgnlricant dneted erms 

(Most comnona~the msfrominstrunmtal rnmrewE#I$ 
weighing, diiion to velum, and the fbcad wcr rtlported on t he 
NET a74 certykate d ;natysis.) 

n &= ' ~ W u a l  readts 

@ow 
Uncertainty (i) =&~MIR 

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 
L' "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usuatly 
national or lnternatlonal standards, through an unbroken chain of comparisons a% having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6-10) 
3 This IV product is Traceable to NlST via direct comparison to N W  SRMs. The uncertainties for ea& certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,0392 31 pglmL 

10,079 f 21 vgImL 
ICP Assay NlST SRM 3131a Lot Number: 991 107 

Assay Method #2 

EDTA NIST SRM 928 Lot Number: 680710 

mailto:ksales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATTON - Ail balances are checked daily using in-house procedure number 6-IMM-OO;t. The weights 
used for testing are annualy compared to Gemart 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 N1ST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with 8 class I andor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822R60017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cedifed in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368~69543,217368/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 report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse 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 PglrnL 
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 1CP-MS were analyzed in an ULPA-FIRered Clean Room. An 
UWA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0.00623 

0.00240 

0.07408 

< 0.01)900 

4 0.01200 

< 0.01 200 

0.01 229 

C 0.00300 

0.03000 

< 0.01 600 

0.01200 

< 0.05ooo 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!!d f'r < 0.00180 

M Re < 0.00600 

!!!! Rh o.oO60o 

M Rb C 0.00600 

M Ru < 0.01200 

M Sm 0.00600 

M sc e 0.06001 

M se 0.04801 

Q si 0.02357 

M Ag < 0.01200 

- 0 Na 0.02189 

!!! Sr 0.00300 

' 5 s  

M Ta 0.04201 
n - Not Checked For 

M To < 0.18002 

- M Tb 0.00180 

M < o.oo600 

M 7h < 0.00600 

!!!! Tm 0.00240 

M Sn < 0.03000 

Q Ti 0.09765 

M w < 0.06001 

- M lJ < 0.01200 

l!!! v < 0.012M3 

M Yb < o.oo600 

- M y 0.0202'1 

Q Zn 0.00572 

b! Zr < 0.03000 
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 vatidation of analytical methods 
For the prepamtion of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contect IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8 .O 

9 .o 
10.0 

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 IS0 9001:2000 Quality Management System Registration QMl Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiiad Mexicana de Actedltacion, a.c.(EMA) 
Members of J W g y J :  
Argentina (!RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CEO), Japan (JQA), Korea ()<SA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC) Portu al (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR) Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 m-  10.2 lSOflE& 17025 - 19d"GeneraI ~equinrncnls for the Competence of Testing and' Catibration" 

10.3 ISO!IEC Guide 34 - 2000 "General Requlremenb 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-OSE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMic 
(NAO), Denmark (DANAK), Finland (FINAS), Francs (COFRAC), Germany (OAR), 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-SINGCAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

- Domestic Licensing of Production and Utlllratlon Facilities 
10.4 IOCFR5O Appendix 8 - Nuclear Regulatory Commission 

10.5 lOCFR21 - Nuciear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 MILSTD-46662.A (Obsolete10bserved) 



Gl02S9 
1 I .O DATE OF CERTfFlCATlON AND PERIOD OF VALIDITY 

11.) IV Shelf Life - The period of time during which the concentmion of the analyte(S) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remaln within the specified uncertshty 
range, Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOl020] of chemically-stable solutions ,performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in S O M L  low density polyethylene bottles. When stored under special conditions 
that rninhnlze transpiration and instability, the shelf Me can be extended past this limit. 

11.2 €mi ration 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 fntegrity of the CRM and limit its useful r i .  
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards 
assigned a one-year expiration date. 

Certification Date: April 15, 2004 
Expiration Date: 

Fq= 
1 Y 2 005- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 6y: JoAnn Struthers, QA Administrative Assistant 

Approved BY: Katalln Le, QC Manager 

be 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010260 
i n o r g a n i c  v e n t u r e s  / i v  4 Rabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 .732-901-1900 fax: 732-901-1903 

e-mail: ivsaiesQivstandards.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 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 Statisicat Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Sodium in 1.4% (abs) HNOI 2.0 

3 .O 

Cablog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 1 

CGNA'l O-1, CGNAlO-2, and CGNAI 0-5 

Na2C03 
W-NA03010 

99.999819 INORliiANIC LABSiRRDOHEM L A B S % . m 3  

JNCERTAINTIES 

Certified Concentration: 10,006 f 6 pg/mL 

Certified Density: 1.032 g/mL (measured at 22" C) 

The Certifii Value is based upon the most precjse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

MKii Valug 0 = erx, 

Uncertainty (3 = 21h-slR* 

a= meal 

n = nuW of masuerrents 
e8 = Thefwmnation d all dgdftcatl estirrated e m s  
(Most c m n  are the ermsfminstrumntal mawremnt, 
weighing dilution to vcdum, ml the flxed erra reported on t he 
NFT ERM certificate OB anabds.) 

n >t= Indkw resuas 

@Icn 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 9S0h 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. Thb 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, usually 
national or international standards, through an unbroken chah of comparisons all having stated uncertaintks." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
iJ This IV produd is Traceable to NlST via direct comparison to NlST SRMs. The uncertainttes for each certified value are 
reported, taking into account the SRM unmrtainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,008 f 6 )Ig/rnL 
Gravimetric PHST SRM Lot Number. See Sec. 4.2 

4.0 

Assay Method #2 10,019 33 pglmL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

http://ivsaiesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances we checked daily using in-house procedure number 6-IMM-Oql. 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 NET 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 Amby. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These welghb are tested 
annualty by a NlST / NVLAP accredited calibration lab. The NIST test number is 822126001?-98. 

! 

12 AI < o.ooo9o M DY e 0.00600 0 < 0.00003 M Pr 0.00030 

M Sb < o.oO05o !I! Er e 0.00500 M l u  < 0.00040 lul Re 0.00100 

- M As < 0.00999 M ELI < 0.00300 0 Ms o.Ooo10 M Rh < 0.00100 

M Ba < 0.00999 &I Gd < o.00100 Mn < O.ooOo3 M Rb 0.00100 

0 Be < 0.00020 M Ga < 0.00100 El H9 < 0.01500 M Ru < 0.00200 

M Bi < 0.00040 Q Ge < o.00150 M Mo c 0.00200 M Sm 0.00100 

0 o.oOO60 Q Au 0.00300 h!! Nd 0.00200 0 sc < 0.00002 

M Cd < 0.00300 - M i-tf c 0.00200 0 Ni C 0.00230 - 0 0.05000 

P Ca 0.00050 M Ho 0.00050 M Nb < 0,00050 Q si c 0.00340 

!d ce < 0.00500 M in < 0.00999 5 0 s  !!! Aa 0.00200 

M CS < 0.00030 !!!! Ir < 0.00500 M Pd 0.00500 s. Na 

Cr 0.00500 9 Fe < 0.00iio p < 0.04000 bd Sr e 0.00050 

M co e 0.00300 re La 0.00050 M Pt 0.00200 Q S < 0.07200 

M Te 0.02998 

M Tb 0.00030 

!M TI 0.00100 

Pd Th o.ooi00 

M 7.m 0.00040 

h!! Sn 0.00500 

Q Ti 0.00070 

M w 0.00999 

k.! tJ c 0.00200 

P v o.oO09o 

M < 0.00100 

y 0.03997 

Q Zn 0.00250 

6.0 INTENDED USE 
For the calibretion of analytical instruments including but not KimB8d to the folowkIg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the val#etion of analytical methods 
For the preparation of %orking reference samples' 
For interference studies and lhe determlnatbn of correction Wffidents 
For detection limlt and linearfty studies 
For additional intended uses. contact N Technical Staff 



8.0 

9.0 

10.0 

11.0 

MAZARI)OUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 040105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Amditacion, a.c.(EMA) 
Members of 1Q Net International CertiRcatl on Network: 
Argentina (tRAM), Australia (QAS), Austria (&2S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czed~ Republic (Cas), Oenmark (OS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSCU), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Noway (NCS), - - .  
Pdand(PCBC), Portugal (APCER , Sin apore (PSB), Slovenia (SIQ), Spain (AENOR), S-erland (SQS) 

- Chemical Testing - Accredited A2lA Certlficate Number 883.01 
10.2 ISOflEC 17026 - 1999 "General &qukmen*, for the Competence of Testing and Calibration" 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited A2LA Certrficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKb0Bf)r Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (FINAS), France (COF RAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Itaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerlend (SAS), United Kingdom (UKAS) 
and Untted States (MRAP) (CBO ES) 

- Domestlc Licenslng of Productlon and Utllizatlon Facilities 
10.4 1OCFRSO Appendlx E Nuclear Regulatory Commloslon 

10.5 IOCFR21 - Nuclear Regulatory Cornmtsslon - Reporting Defects and Non-Compliance 

10.6 MlLSTD45662A (ObsoleteIObserved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l IV Shelf Life - The period of time during which the concentration of the analyte(e) 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 primarib by transpifation (loss of water from the solutbn) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions pefformed 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 condhions 
that minimize transpiration and instability, 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 contamination which affect the integrity of the CRM and llmk its useful life. 
Inorganic Ventures I Iv lsbs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiratlon date. 

Certification Date: October 27, 2003 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

-1ch. 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certi*cate Approved BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technlcal 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: ivsates@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 1 N Labs ts an IS0 Guide 34-2000 Certified Reference Material (CW) 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 Statisicat Principles." 

DESCRIPTION OF CRM Custom-Grade to00 pg!rnL Barium in 0.1% ( a h )  HNOs 2.0 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 vg/mL 

Certified Density: 0.999 g/mL (measured at 22" C) 

The Certified Value 1s based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the cbrtifkd value and the uncertainty: 

(s) = man 

n = nurber of masuerrents E$ = Thearrmtirtbn d all micant &imted eras 
prost corrmn are the srrasfrominstrmntal masur#rent, 
we$hlng, dUionto voftnre, and the fixed erru reported on t he 
NlsT SM certificate of inalysjs.) 

= Indhldual results 

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. 

- 

4.0 TRACEABILIW 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, 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 NET via direct comparison to NlST SRMs. The uncsrtaintiis 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 pglmC 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 996 f 4 pglrnl 
ICP Assay NlST SRM 31&a Lot Number: 992907 

mailto:ivsates@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house vocedure number 6-IMM-001, The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and afe 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 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 aMVor Class 2 anamcat weight set. These weigh& are tested 
annually by a NIST I NVlAP accredited calibration lab. The NET test number is 822/260017-98. 

4.3 THERMOMETER CALlBRATlON - The thermometers used in the determination of the final densities are calibraled vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outllned by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which art not calibrated vs standard thermometer No, 903-2680 are 
traceable to NlST Identification Nos. 92564, 11 9016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALI3RATION - 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 ICPlWlS AND ICP-OES 1N pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method far each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for  the removal of partides down to 0.3 pms 

6.0 INTENDED USE 

!!! b' 0.01269 

M Er < 0.01057 

0 EU < 0.00040 

Q Gd 0.00052 

M Ga < 0.00211 

!!d < 0.01269 

El! Au < 0.00634 

M Hf 0.00423 

M Ho < 0.00108 

- M In e 0.02114 

- M Ir < 0.01057 

Q Fe 0.0006~ 

M La < 0.00106 

- M Pb 0.00020 
0 - Checked by ICP-OES 

0 Li < 0.00400 

L L U  < 0.00085 

Q Mg 0.00009 

Q Hg < 0.01200 

M Mn < 0.00846 

0.00423 

0 Nd e 0.00330 

hl! Ni < 0.01691 

M Nb 0.00106 

n 0 s  

M Pd < 0.01057 

g P < 0.00260 

M Pt < 0.00423 

0 K < 0.00180 

i - Spectral Interference 

M Te < 0.06343 

Q Tb C 0.00390 

E? TI < 0.00211 

ur Th e 0.00211 

M Tm 0.00085 

!!!! Sn 0.01057 

- M Ti 0.10571 

!!d w < 0.02114 

M u 0.00423 

!!d v < 0.00423 

M Yb 4 0.00211 

Q y 0.00040 

0 Zn < 0.00039 

b!? Zr 0.01057 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICPMS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analylical methods 
For the preparation of "working reference samples" 
For interference studios and the determination of correction cOefiCkntS 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 





GI0267 1 I .O DATE OF CERTIFICATION AND PERlOb OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the anabtt(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifiid uncertainty 
range, Shelf 1-h is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemicalty-stable solutions performed at tnorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutbns packaged in 500-mL low densRy polyethyhe botties. When stored under speaal conditions 
that minimize transpiration and instability, the shelf life can be extended pest this limit. 

11.2 E x p i d o n  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 end 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 
. 'C Expiration Date: 

REEama 
' pJ$t;- 

92.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certrftcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cerblficate Approved By: Ketalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Diredor 

! 



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, n] 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.h/standards.com 

c e r t i f i c a t e  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 IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-9 989 "Certification of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Beryllium in 2% tabs) H N a  2.0 

The Certified Value is based upon the most precise method used lo analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certifiied Vdue = 
n 

(cJ= man 
xr = individual mesults 
n =  rWrrberdm-1~ 
88 = Thesummath d all sigdfiiant estirrated e m s  
(Most c m  are the arcrsfrommstrurwtal masurerrent, 
weighing, dllllon to volurre, md the fixed ma rsported on the 
NlST Q3l certificate of anatysls.) 

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 bo related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definttion 6.10) 
Kl This N produd is Traceable to NlST via direct comparison to NtST SRMs. The uncertainties for each cerfffied value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method I1 1007 f 4 yg1mL 
ICP Assay NET SRM 3105a Lot Number: 892707 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1002 pg/mL 

mailto:ivsales@ivstandards.com
http://www.h/standards.com


4.2 

4.3 

4.4 

BALANCE CAtlBRATiON - All balances are checked daily using in-house procedure number 6-lMM601. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nationat 
Institute of Standards and Technology (NET). 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 andlor class 2 anawcai weight set. These weights are tested 
annually by a N1ST I NVLAP 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 certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std NQS.: 769543,2173681769543,217368/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 NET Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-QC902 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 VglmL 
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 CP-MS were analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efftcient for the removal of particles down to 0.3 Dm. 

- 0 AI 0.00800 

- M Sb 0.00109 

!d As 0.02175 

M Ba 0.02175 

3 %  

M Bi < 0.00087 

0 B < 0.01200 

!!!! Cd 0.00652 

0 Ca 0.00164 

M Ce 0.01087 

- c5 0.00065 

E! Cr < 0.00900 

M CO 0.00652 

!!!? CU -z 0.01305 
M - Checked by ICP-MS 

M DY 0.01305 

M Er < 0.01087 

&! Eu e 0.00652 

M Gd < 0.00218 

!!! Ga < 0.00218 

M Ge 0.01305 

?!l Au < 0.00652 

M Hf 0.00435 

M ti0 < 0.00109 

!! In < 0.02175 

M Ir c 0.01087 

0.00268 
~ Fe 
1 M < 0.00109 

M Pb e 0.00652 

P Li < 0.00002 

!!!? LLJ 0.00087 

9 Ms < 0.00003 

Q Mn 0.000oz 

Q Hg c o.ois00 

M Mo 0.00435 

M Nd 0.00435 

M Ni 0.65245 

M Nb < 0.00109 

fi os 
M Pd < 0.01087 

n p  

!k? pt 0.00435 

9 K < 0.1ooOo 

0 - Checked by ICP-OES i Spectral Interference 

!!l? Pr 0.00065 

!!! 0.00218 

M Rh 0.00218 

M Rb < 0.00218 

@ Ru < 0.00435 

k! Sm 0.00218 

Q sc < 0.00009 

M < 0.03740 

- 0 si 0.00649 

!!!! AS 0.00435 

- 0 Na 0.00368 

M Sr 0.00109 

i s  
!!!! Ta 0.01522 

n - Not Checked For 

!!!! Te < 0.06525 

M 7% 0.00065 

M TI 0.00218 

!d Th < 0.00218 

M Tm < 0.00087 

!d Sn < 0.01087 

M Ti 0.10874 

!!I! .0.02175 

!!!! u < 0.00435 

@ v 0.00435 

hd Yb 0.00218 

M y 0.08699 

!! zn 0.04350 

!d Zr < 0.01087 
s - Salutlon Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the fdloWing: 
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 IV Technical Staff 

7,O INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

10.0 

0 

11.0 

HAZARDOUS INFORMATION - Pkase 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 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recog nlze d 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 (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). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Potand(PCBC), Portugal (APCER), Singapore (PSe), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 4999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materiat Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A Z U  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (EELTEST) (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 Zeajand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC80 ES) 

10.4 10CFRM) Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MllSTD45662A (ObsoietdObserved) 

DATE OF CERTIFICATION AND PERlOD OF VALlDITY 

1 t .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 controtled and monitored conditions Mll remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemic81 instabifity. 
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-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabitity, the she# life can be extendud past this limit. 

1 j . Z  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 CRM snd limit its useful l ie. 
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 

Q=m Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Manager 

Katalin Le, QC Manager w- . r L c  Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010272 
i n o r g a n i c  v e n t u r e s  I i v ,  Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mait: 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 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 labelts), IS0 Guide 34-2000 "QuaCty 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 pgtmL Chromium (+3) in I .4% (ab)  HNOs 

Catalog Number: 

Starting Material: Cr pieces 
Starting Material Purity (%): 99.997404 

CGCR(3)l-lt CGCR(3)l-2, and CGCR(3)l-5 
Lot Number: X-CRO2137 

Certified Density: 1.01 1 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The following equations am used in the 
calculation of the certified value and the uncedalnv. 
artrdv&+) = CXl (E) = mean 

n =  nvrberoTimmmats 
LS = Thesrarmation d all Sienificwd estirrated erms 
(Most commn aEthe srrcrsfromlr~~trslrrental measwerrent, 
weighing, dilution to voturre, md the fixed errar reported on t he 
NBT I311\11 certificate of mausis.) 

n xl = indkidual t~?sulis 

Uncertainty (d = 21tCs,~la 
(n)'= 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- Troperty of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
naUonal or international standards, through an unbroken chaln of mparlsons all h a w  stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
* Thls JV product Is Traceable to NlST via direct comparison to NIST SRMs. The uncerEaintbs for each oertlAed value are 
reported, taking into account the SRM uncerblnty error and the measurement, weighing and vdume dilution mors. 
4.A Assay Method #l 1002 f 2 pglmt. (Avg 2 runs) 

ICP Assay NlST SRM 31 12a Lot Number; 990607 

Gravimetric NlST SRM Lot Number: See Sea 4.2 
Assay Method #2 1004 pg/mL 

http://ivsalesQivstandards.com
http://www,ivstandards.com
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4.2 BALANCE CALlBRATlON - All balances are checked daUy wing Inhouse procedure number 6-IMM-001. the weights 

used for testing are annually compared to Gsrhart Scale Corporation's master weights and are traceable to the National 
InsUtute of Standards and Technology (NIST). The NIST Tramablflty numbers are 692476 - Class I and 692476A - Class 2. 
The NlST test number is 822/260017-98. AI1 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 analytical welght set. These weights are tested 
annually by a NIST I MAAP accredited calibration lab. The NET test number is 822QW17-98. 

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 accordance with the procedures outlined by ASTM €77-87 and NiST 
Monograph 150 using NlST Test Nos. and Std Nos.: f69543,217368/769543,217368P14452,176240rP14452,176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable b NlST Identffication'Nos. 92564,119016,471OQ7 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl3RATlON - In-house procedure 3-QC-002 Is u k d  to calibrate all Class A Glassware used in the 
manufacture and quality control af Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMlNED BY ICPIMS AND KP-OES 1N pghL 
Custom-Grade solutions are tested for trace metallic impurlth by Axial ICP-OES and ICP-MS, The resull from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Rwrn. An 

5.0 

ULPA-Filter Is 99.9885% efficient for the removal of partldes down to 0.3 

- 0 Ai 0.00120 

M Sb < 0.00203 

!!!! As < 0.04053 

h! Ba 0.04053 

- M Be e 0.00203 

!!d Bi 0.00162 

P 8 0.01000 

h! Cd 0.01216 

Q Ca 0.01818 

M ce < 0.02027 

M cs 0.00122 

s Cr 

!!!! a < 0.01216 

!!d CU < 0.02432 
M - Checked by ICP-MS 

!!d DY < 0.02432 

!4 Er < 0.02027 

M Gd < 0.00405 

M Eu 0.01216 

M Ga 0.00405 

M Ge < 0.02432 

19 Au 0,01216 

hn Hf < 0.00311 

!!l? < 0.00203 

!d In < 0.04053 

!!!! 0.02027 

$2 Fe 0.01000 

M La < 0.00203 

M Pb o.ooo89 
0 - Checked by ICP-OfS i - Spectral Interference 

n. 

M Pr < 0.00122 

E Re < 0.00405 

kd Rh 0.00405 

M Rb 0.00405 

M Ru 0.00811 

M Sm o.owo5 
b! SC 0.04053 

M se 0.03242 

Q SI 0.20000 

M AQ o.ooaii 
- 0 Na 0.00647 

M Sr < 0.00203 

1 s  

M Ta < 0.02837 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including bvt not limited to the following: 

For the valMatlon of analytical method8 
For the prepastlon of "working reference samples" 
For Interference studies and the determlnation of carrectlon coefkients 
For detection limit and linearity studies 
For additional Intended uses, contact 1V Yechnical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

fi Te 0.12159 

M Tb < 0.00m 

h! < 0.00405 

!!d Th e 0.00405 

!d Tm 0.00162 

&! Sn 0.02027 

Q o.ooi00 
M w 0.04053 

M u 0.00811 

Q V 0.02000 

!d Yb < 0.00405 

h! y < 0.16212 

9 zn e 0.00400 

!d zr 0.02027 
s - Solution Standard Element 



7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endwed Material Saftey Data sheet for information regarding thls CRM. 

HOMOGEff EffY - Ttri solution was mixed according lo procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon QMI Certificate Number 010105 
Recognized by. 
Reglsbar AccreditaSon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlmna de Acreditaclon, a.c.(EMA) 
Members of Upet lnternatiqna~rtttf cation Network: 
Argentlna (IRAM), Australia @AS), Austrla (C>QS), Belgium (Avinter) , Brad (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia {ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (SI!). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC), Portu al (APCER Singapore (PSB), Slovenia {SIQ), Spain (MNOR), Switzerland (SQS) 

- Cherntcal Testing -Accredited A2U Certificate Number 883.01 
10.2 ISOIIEA 17025 - .I99%"Generel kequirements for the Competence of Testing and Calibration" 

10.3 1SOIIEC Guide 34 - 2000 "General Requirements for the Competence of RetereW Material Producers" - Reference Materials Produdon - Accredited A2l.A Certlficak Number 883.02 
A2U Mutual Remgnltion 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 (hA) ,  New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States ( N W )  (IC60 ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of P r o d d o n  and Utilization Facilities 

10.5 10CFR21- Nuclear Regulatory Commloslon - Reportlng Defects and NonCompllance 

10.6 MlL-STD45062A (Obsolete10bserved) 
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11 ,O DATE OF CERTIFICATION AND PERIOD OF VALIDITY I 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) In a propdy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condltlons will remain within the S p e C i b d  uncertainty 
range. SWf life is limited pdmadly by transpiration (loss of water from the Solution) and infrequently, by chemical instablllty. 
Transpiration studies (P-SP01020) of chemically-stabls solutlans petformed at Inorganic Ventures I IV Labs lndlcate if CRM 
shelf-life of four pars for sdutions packaged In 5oo-mL low densfty pdyethylene bottles. When stored under spedal condluons 
that mtnimize transpiration and Instability, the shelf life can be extended past thii limit. 

11,2 Ehpiration Date - The date after which a CRM should not be used. Routlne laboratory us8 of a CRM increases transplrablon 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful Me. 
Inorganic Ventures / 1V tabs concurs with state and federal regulatory agencies' recommendations that solution standads be 
assigned a one-year expiratlon date. 

Certification Date: August 16,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By Nick Maida, QA Admlnlstratw 

Certifying ~ ~ f i k r :  Paul Gaines, Chemlst, 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 w  l a b s  

195 khigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsalesQivstandards.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  
1.0 Inorganic Ventures I 1V Labs Is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate tl883-02. 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 Ptoduction of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Copper in 2% (abs) H N a  2.0 

Catalog Number: CGCUI-1, CGCUl-2, and CGCUl-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@mL 

Certified Density: 1.015 g/mL (measured at 22" C) 

The Certified Value is the wet assay value. The following equations are used In the caldatbns of the certified value and the 
uncettalnty 

CertiftedValue&) = (5) =* mal 
n x,= midual resufts 

@ow 
n = nurt#r of msasuremts 
18 = The armnatkn d all signiliiant estimt8d erms 
(Most c m  am the morsfrominstrmntal mawremt, 
weighing, dlkdlon to voturre, md the flxed erru reported 011 the 
Ne6T g.avl?rertlckate of mlysis.) 

m r t a i n t y  (9 = ~ & & 1 .  

The independenl samples t-test was used to determine if there Is Bgreement betvmen Lhe abow assay methods a! the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated unoertaintles. This agreement k a 
mnrmation of the amracy of thi CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Property of the resull of a measurement or the value of a standard whereby it can be related to stated references, WuaW 

Wtlonal or international standards, through an unbroken chain of comparlsons all having stated uncertalntles.'' (IS0 VIM, 2nd 
ed., 1993, dehnitlon 6.10) 
* This IV product Is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and vdume dilution e m .  

4.0 

4.1 &say Method #1 1003 f 3 pglmL 

1001 f 2 pglrnL 

EDTA NlST S R M  928 Lot Number: 3921 10 

Assay Method #2 

ICP Assay NlST SRM 3114 Lot Number: 89181 1 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE C A L l B ~ l l O N  - All balances are checked dally uslng In-house procedure number 6-tMM-001. The welghb 
used for testing are annually compared to Gemart Scak Corporation's master weights and are traceable to the Natkml 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Ctass 1 and 692476A - class 2. 
The NlST test number \s 822/260017-98. All analytical balances are calibrated every 4 months by Gsrhart Scale Carp. of 
South Amboy. The balances are callbrated with a dass 1 and/or class 2 analflcal Wght set. These weights are testsd 
annually by a NIST I WlAP 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 certified in accordance with the procedures outlined by ASTM €7787 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/169543,217368/p14452,1762401P14452,176240. The 
in-house procedure No, ts 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2660 are 
traceable to NlST Identification Nos. 92564,119016,47104'1 and NlST test repor4 Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALiBRATIW - 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 IMPURtTlES (TMI) DETERMINED BY ICPMS AND ICP-OES IN pglmL 
Custom-Grade solutfons are tested for trace metalllc impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Sdutlons tested by ICP-Ms were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% emdent for the removal of partldes down to 0.3 pm. 

e < 0.00090 

M Sb 0.00252 

!!d As 0.05045 

&! 0.05045 

!i! Be 0.00252 

M 61 c 0.00202 

hi! 8 < 0.35312 

M 0.01513 

9 C3 0.m11 

k? Ce c 0.02522 

An cs < 0.00151 

!k? Cr 0.02522 

M co 0.01513 

9 Q J  

M - Checked by ICP-MS 

M DY 0.03027 

!d Er c 0.02522 

k! EU 0.01513 

b!! Gd < 0.00504 

M Ga c 0.00504 

b!! 0.03027 

M Au 0.01513 

M Hf 0.01009 

b! Ho < 0.00252 

M In 0.05045 

!d Ir < 0.02522 

Q Fe 0.00054 

M < 0.00252 

- M fll o.Oo050 
0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED US€ I 

For the calibration of analytlcal instruments including but not llmlted to the fobwing: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of Wrktng reference samples" 
For interference studies and the detemlnabion of correction ooeffictents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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8.0 H&!ARDOUS INFORMATfON - Please refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

9.0 HOMOGENEUY - INS solution was mixed according to procedure I V - M P W  and is guaranteed to be hmogenm.  

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMJ CertlficatB Number Ol(H05 
Recognized by: 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Counat d Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaddn. a.c.(EMA) 
Members of 
Argentina (IRAM), Australia (QAS), Austria (WS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hang Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Rntand (SFS). France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSCU), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PC8C Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR). Switzerland (SQS) 

9 Chemlcal Testin0 - Accredited A2l-A Certtflcate Number 883.01 

Ne? lntematlonal Certmcation Network: 

10.2 ISOIIEC 17025' - 1999 "General keequirernentli for the Competence of Testing and Calibration" 

10.3 lSO/IEC Guide 34 - 2060 "General Requirements for the Competence of Reference M8tcrlal Producers" - Reference Materials Production - Accredited A2LA Certlficete Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BElEST) (BKO-OBE), Canada (SCC), Chinese Talpel (CNLA), hedr RepUbllC 
(NAO), Denmark (DANAK), Finland (RHAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NA8), lbly (Sm) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeabnd (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom ( U W )  
and United Slates (NVLAP) (ICBO E$) 

50.4 lOCFR50 Appbndlx B - Nuclear Regulatory Cornrnisdon - Domestic Licensing of Productlon and UUIIzation Facllftkm 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliancr, 

t0.6 MILSTD45862A (Obsolete10bsetved) 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDm 

I t , l  IV Shelf Llfe - The perlod of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally cantrotled and monitored conditions Will remaln within the specified um;erbmtY 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabw. 
Transptration studies (P-SW1020) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for sdutions packaged in SOO-mL low density polyethylene bottles. When stored under specla! condltiOM 
that mlnimlze transpiration and instability, the shelf Ufe can be extended past this Ilmlt. 

11.2 Explratlon Date - The date after which a CRM should nul be used. Routlne labotatory use of a CRM increases transpiation 
bsscs and the chance of contamination which affect the integrity of the CRM and limit ib useful Me. 
Inorganic Ventures I IV labs conwrs with state and federal regulatory agencies' recommendations lhat soiutlon standards be 
asslgned 8 omyear expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nlck Maida, QA Admlnisbator 

Certlflcate Approved 3y: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chernlst, Senior Technical Director 

1 I 1 



i n o r g a n i c  v e n t u r e s  i i v l  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 website: www.Ivstandards.com 

cer t j f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / 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 I S 0  Guide 35-1989 "Certification of Reference Materials - General and Sbtisical Principles.' 

! i 

DESCRIPTION OF CRM Custom-Grade 1000 p@mL Nickel in 1,416 (abs) HNOs 2.0 

Catalog Number. CGNI1-I, CGNI1-2, and CGN11-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

X-N102032 
Ni pieces 
99.999371 

L06L02 
1.4% (abs) 

DATE RELCEIVED: ,,g 

DATE EXPIRED: 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

CertifCed Concentration: 1002 f 3 pg/mL 

Certified Density: l .O? 1 g h L  (measured a# 22" C) 

The Certified Value is the instrument analysis value. The following equations are u36d in the calculation of the certified value and 
the uncertainty: 

CmtiQied VakJa (s) = &J 0-4 = 

IS = lhe ammtion  d dl signircart estrmW ems 
&lost c o r n  are the mcrsfrunlnstrvrertal M B ~  
weighing, dilliontovdure, mdthefbr8derrurepMtedrnthe 
NST savl certificate of snatygs.) 

n XI= hdkklual results 

tow 

* n =  fuJtTtwalmrements 
Uncertainty (2) =.2I(r=s,~*o 

The Independent samples t-test was used to determtne if sere is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncerteinties. Ths a$ceement is a 
confinnation of the accuracy of tbb CRM. 

TRACEABILIN TO NET AND VALUES OBTAINED BY INDEPIWDENT METHODS 
C 'Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, USuaUy 
national or internatlonal standards, through an unbroken chain of comparisons all having stated uncertalntles.' (IS0 VIM, 2nd 
ed., 1993, definib'on 6.10) 
El This IV product is Traceable to NlST via direct comparison to NlST S W .  The uncertainties for each certified value an 
reported. taking into account the SRM uncertainty error and the measurement, webhhg and volume dilution errors. 

4.0 

4.1 Assay Method #1 999 f 3 pglmt 
EDTA NIST SRM 928 L d  Number: 880710 

Assay M e t h o d  #2 I002 f 3 pgImL 
ICP Assay NtST SRM 31 36 Lot Number: 000612 

mailto:ivsales@ivstandards.com
http://www.Ivstandards.com
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.*- . 

4.2 

4.3 

4.4 

Q AI e 0.00938 

@ Sb < 0.00548 

0 AS 0.01689 

M Ba c 0.10962 

9 Be 0.00626 

Bi e 0.00439 

- 0 B < 0.03097 

M Cd < 0.03289 

Q Ca 0.01157 

& Ce c 0.05481 

M CS 0.00329 

M Cr < 0.05481 

Q CO 0.00182 

M CU 0.06577 

M - Checked by ICP-MS 

b!! W 0.06577 

Er 0.05481 

M Eu 0.03289 

M Gd 0.01096 

M Ga 0.01096 

M Ge 0.06577 

M AU < 0.03289 

&! Hf 0.02192 

M HCI < 0.00548 

M In < 0.10962 

g Ir c 0.05481 

P I% 0.001 56 

M La < 0.00548 

Pb < 0.03289 * 

- 0 Li < 0.00006 

M LU < 0.00439 

0 Mg 0.00062 

M Mn < 0.04385 

Q Hg 0.03441 

M M O  < 0.02192 

M Nd 0.02192 

s Ni 

M Nb < 0.00548 

a -  
- hA Pd < 0.05481 

Q P < 0.31280 

- M Pt < 0.02192 

Q K 0.00043 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

r: 0.32886 M Te 

M Y  

iJ Tm 

ld Sn 

u p  
a w  
k!" 
M V  

!k! Tb e 0.00329 
4 0.01096 

4 0.01096 

4 0.00439 

4 0.05481 

4 0.54811 

4 0.10962 

4 0.02192 

4 0.02192 

yb 4 0.01096 

M u' . 0*43849 
0.001 09 

4 0.05481 
s - s o  lutwn Standard Element 

Jy! Zn 
M 

For the calibratlon of analytical instruments including hvt not limited to the fonawing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference semples' 
For Interfereno8 studies and the determination Of comdbn Coefficients 
For detection lima and lineatfly studies 
For additlonal intended uses, contad IV Technbl staff 



8.0 

9 .o 
10.0 

11.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for inbrmetion regarding this CRM. 

HOMOGENEiTY - This solution was mixed eccarding to procedure IV-MPM-004 and is guaranteed to be homogeneow, 

QUALITY STANDARD DOCUMENTATiON 

IO.$ IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Reglstm Aocredltabion Board (ANSI-RAF) 
Standards Coundl of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Membem of IC2 Net lntemational Certification Netwod(: 
Argentina (IRAM), Australia (QAS), Austrle (&E), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubtic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Gnece (€LOT)). 
Hungary (MSZT), Ireland (NSAI), lsrael (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCSC Portugal (APCER Singapore (PSS), Slovenla (SIQ), Spain (&NOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 683.01 

10.3 ISOfJEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matwirl Producers" - Reference Materlals Production - Accredited A2LA Certlflcate Number 883.02 
A2iA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (8mwA), Belgium (BELTEST) (BKO-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), Nsw Zealand (WZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGCAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC60 ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commkion 
- Domestic Licensing of Production and Ublllzation Faclllttes 

10.2 ISOflE& 1702k - 1999 "General kequirernsnts for the Competence of Testing and Calibration" 

10.6 10CFRZ1 - Nuclear Regulatory Commission - Reportrng Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bsewed) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

t I .I W Shelf Life - The perlod of time during which the mucentration of the analyte(s) in a propsrly packaged, unopened, and 
unused standard stored under environmentally controlled end m h o f e d  oonditions Will mmain wfthin the specMed uncertainty 
range. Shelf life is limaed primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutbns performed at Inorganic Ventures I IV Labs indicate a CRM 
shelfJife of four years for solutions packaged in 5OO-mL low denslty polyethylene bottles. When stored under speck11 conditions 
that minimize transpiration and instabllky, the shelf life can be extended past this limit. 

11.2 Expiration Uate - The date after whlch a CFWl should not be used. Routine laboratory urn of a CRM increases transpirstion 
losses and the chance of contamination whlch affect the integrity of the CRM and blt Its useful Ik. 
lnorgank Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiration date, 

Certification Date: April 27,2004 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010283 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Kotalin Le, OC Manager 
1 1  

-1Cc 

Certifying Officer: Paul Gsines, Chemist, Senior Tsctrnicol Director 

! 
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inorganic v e n t u r e s  / i v  l a b s  
195 Jehigh avenue, suite 4, takewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.hrstandards.com 

c e r t i f i c a t e  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 vaiue(s) and uncertainty(i8s) 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." I 

DESCRIPTION OF CRM Custom-Grade 1000 NghL Cadmium In 2% ( a b )  HMO3 2.0 

Catalog Number: 

Lot Number: Y-QCDOllO9 
Starting Material: Cd shot 

CGCDl-I, CGCIDI-2, and CGCD?-5 

Certified Concentration: 

Certified Density: 

The Certlfied Value is the Instrument analysis value. The fdlowlng equations are used In me calculation of the certffied value and 
the uncertainty: 

Certified Vake (31 = 

1000 f 3 pg/mL 

1.013 g/mL (measured at 22" C) 

(+= mrrn 

n ='number of measurements - The summation d JIslgnYicant r r t i ia ted enom. 
(Most oommon ale the mors horn instrumental measurement, 
weighing, dllutlon to volume, and the fixed error reported on the NlST 
SR bl oertrioatr of rLabsb .I 

n YI = indMdual rerdts 

Uncertainty <il= 2 # C s ~ j ~ ' '  
n)' IJ 

The independent samples t-test was used to determine if them is agreement between the above assay methods at the 95% 
mfidence tnteml. Both methods were compared and showed agreement within the stated uncerta1ntk.s. This agreement is a 
confirmation of the accuracy of thfs CRM. 

TRACEABILITY TO N1ST 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 uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product ts Traceable to NET via direct comparison to NlST S R N .  The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and vdurne dilution wms. 

4.1 Assay Method #l 1002 f 3 p g h L  
EDTA NJST SRM 928 Lot Number: 880710 

1000 f 3 pg/mL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

4.0 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.hrstandards.com


4,2 

4.3 

4.4 

BALANCE CALl6RATlON - All balances are decked 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 692476.4 - Class 2. 
The NlST test number is 8224260017-98. At1 analytical balances are calibrated every 4 months by Gehart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These welghts are tested 
annually by a NlST / NVlAP accredlted calibration lab. The NlST test number Is 822/260017-96. 

THERMOMEER CALIBRATION - The $amometers used in the determination of the final densities are catibrated vs Standard 
thermometer No. 003-2680 which was certtfled In accordance with the proa?dures outlined by ASTM E7747 and NET 
Monograph 150 uslng NET Test Nos. and Std Nos.: 769543,217368/76!3543.2173681P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No, 903-2680 are 
traceable b NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedwe 3-Qc-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality ConW of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN VghL 
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 UPA-Flltered Clean Room. An 
ULPA-Rter la 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q 0.00090 

- M Sb 0.00039 

!!d As 0.01985 

M 63 0.01985 

M Be < o*ooo99 

Q B c 0.00900 

s Cd 

Q Ca 0.00378 

b! C 0.00993 

h! 81 < 0.00079 

c M 0.00060 

k! Cr < 0.00993 

&! CO 0.00596 

M cu 0.01191 
An - Checked by ICP-MS 

E! Li 0.00002 

- M Lu 0.00079 

p Ms 0.00002 

- M 0.00794 

Q Hg 0.01200 

M M0 0.00397 

M Nd < 0.00397 

Q N1 < 0.00300 

M Nb < 0.00099 

os 
M Pd 0.00601 

0 p e 0.00300 

M Pt 0.00397 

Q K 0.000is 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 

!!!I Re < 0.00199 

M < 0.00199 

M Rb 0.00199 

M Ru < 0.00397 

M Sm < 0.00199 

M SC < 0.01985 

M Se < 0.01588 

Q si e 0.00340 

!!!! & < 0.00397 

M Na 0,19849 

M Sr o.Ooo99 

- Q s < 0.03000 

M Ta 0.01369 
n - Mot 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 preparatkm of M i n g  reference samples" 
For interference studies and the debrminatkm of correction m?ffic[ents 
For detection limit and linearity studies 
For additional intended uses, contact 1v Technical Staff 

!2 Te 0.00700 

M Tb o.Ooo60 

M TI < 0.00199 

M Th 0.00199 

M Tm < 0.00079 

!!d Sn 0.00993 

M 0.09925 

b! w < 0.01985 

h!! u 0.00397 

M v 0.00397 

M Yb 0 . 0 0 1 ~  

Q 0.60040 

!!! y < 0.07940 

!d Zr 0.00993 
s - Sdutian Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stwage b Handing -Keep tis;t.ctly sed4 Vsren nd h use. Stow and use at 20 i 4'C. Do not pipet *om contakrw. DO 1 
ranched for pimi to container. 
M d c  W g F  d8mcq Coordnatlon Nurrber; Chtmdcal Fomin Sd&n - 1 1241 ; +2; 4 ;Cd$OH) (as)= and Cd(C 
Chernical Compatibility- Stable in HCI, HNOq HS0  * , ami H F .  Addbaslc media forming insduble cabonate andhyc 
most metalsand inorganic anlonsin addicmedia. The sullkk, carbonate, oxalate, phosphde, and cydde em lnsduble i 
In HCI, HNOiard NHOH. The ddoride, bmlde and iadlde we soluble n \katc#. Cdlrwyme ofthe fewiodidessohble i 
mm pounds of Cd ere soluble in ems8 Nal, &e toahe dorwidim of the ~omplexion, Cdl+ . 
Stability- 2-100 ppb lcvdsstable for months In 1% HNOdLDPE codeher. 1 - 1 0 , ~ O  pfm sclRRionsch?micallystablt fo 
HNOADPE container. 
Cd brdaining S n p k  @qm-ation and Sddion) - Metal (solubl8in HNOa); Oddes( soluble in HCI or HNO3); Ore: 
HNOithen take to imesvath H 5 0 ~  The sflica and lead sulfate art? l l t m d  off &a adeWion of Hder. 1 Organic k e d  (( 
and dissdve ash in HCI) (srlfuncq3eraxide d d  digestion). 

ICP-OES 214.438 nm 0.003 / O . f X O 3  p g h L  1 ion P t ,  Ir 
ICP-OES 228.802 nm OM)3 1O.OOO3 pghL 1 atom Ca, Ir, &, Pt 
ICP-OES 226.502nm 0.0031013003 p g h L  1 
ICPhlS 111 amu 11 PPt npa 

I 

M d C  SpectroSC~iC IMU'rrlvtiW~ OCP-OES D.L.8 Ue 88 - uiew): 
Q& l&m -dxlimdincscatessevsre') 

? Lo% 
8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for informatton 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 9001:2OOO Quality Management System Registration - QMI Certlflcate Number OZOlOJ 
Recognized by: 
Reglstmr Accredltalm Board (ANSI-RAB) 
Standards Counal of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaciun, a.c.(EMA) 

10.2 

10.3 

10.4 

10.5 

Members of 
Argentina (IRAM), Australia (QAS). Austria (mS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kmg (HKQAA), 
Columbia (ICONTEC), Czech Repubtic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT 
.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) 

Net lnbrnationa I Certification Networ#: 

rn ISOAEC 17025 1999 "General Requlrernents for the Competence of Testing and Calibration" - Chemical Ttstlng - Accredited MIA CsrtMcate Number 883.01 

ISOnEC 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). Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpel (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COF RAC), Germany (DAR), Hmg Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeaiand (IN), Nomy (NA), 
Portugal (IPQ)I Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), Unitsd Kingdom (UKAS) 

IOCFRSO Appendix B - Nuclear Regulatory Commlasion - Domestic Licensing of Productlon end Utilization Facilities 

and United States ( M W )  (IC80 ES) c1 

lOCFR21 - Nuclear Regulatory Commlssion - Reporting Defects and NonCompllance 

10.6 MILSTD4662A (Obsolete10bserved) 



010287 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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 stwed under environmentally controlled and monitored conditluns will remain within the spedfied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcal Instablllty. 
Transpiration studles (P -SP01020) of chemblly-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under speaat condibions 
that minimize transpiration and Instablllty, the shelf life can be extended past thls limit. 

11.2 ExplraUon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of oonfamlnatlon 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: January 19,2005 

Expiration Date: 
1 f?@& 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certtfying Officer: Paul Galnes, Chemist, Senior Technical Director 

1 

j 

5 
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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: 800-669-6709 732-901-1900 4 fax: 732-901-1903 
e-mall: ivsalesQivstandards.com webslte: www.lvstandards.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 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 33-2000 (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 pglmL Cobalt in 2% ( a b )  HNOs 2.0. 

Catalog Number: CGCOI-1, CGCOl-2, and CGCO1-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1003 It 2 VglmL 

I .016 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 
celculation of the certified value and the uncertainty: 
Cwtified Value (s} = & (5;) = rn 

n = numr d measwemnts 
ZS = 71# SuwnatiOn d all dignfficant & W e d  rn 
(Most c o r n  arethe errasfrominstrurrantal rnawermnt, 
weighing, dikalon to volvre, ad tho fixed ma reported on t he 
NlST SNJcertWicate of anatyds.) 

n = midual m a s  

w= 
* 

Uncertainty (i) =*E 

The independent samples t-test was used to determine if there is agreement betwsen 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 NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby It ccln be- related to stated references, usually 
national or international standstds, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable l o  NIST via direct comparison to NIST SRMs. The uncertainties for each certified value ate 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dllution errors. 

4.0 

4.1 Assay Method #l 1007 f 5 pglmL 
ICP Assay NIST SRM 3181 Lot Number: O00630 

Assay Method #2 1003f 2pglmL 
EDTA NIST SRM 928 Lot Number: 680710 

http://ivsalesQivstandards.com
http://www.lvstandards.com


010289 
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 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 Gehart Scale COW. Of 
South Amboy. The balances are calibrated with a class 1 endlor class 2 analytical weight set. Theso weights are tested 
annually by a NIST / N W P  aCCr8dit8d calibration lab. The NlST 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 &tifed in accordana with the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368/769543,2173681p14452,176240/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. 92!564, 119018,471047 and NlST test report Nos. 8111258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - Inhouse procedure 3 U W 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) DETERMINED BY ICP/MS AND lCPLOES IN p@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 ebrnent, is reported befow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of pertides down to 0.3 ym. 

Q 0.oO001 

!!d LU < 0.00160 

P Mg 0.00128 

0 Mn < 0.00400 

9 Hg 0.05000 

!!d M O  < 0.00798 

M Nd 0.00798 

Q Ni c 0.02Ooo 

!?! Nb c 0.00200 

n 0 s  

M Pd 0.01995 

- n P  

e 0.00798 

- 0 K 0.00048 
i - Spedral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to tbe following: 
ICP-NIS, ICP-OES, FAAS, G F W  XRF, and DCP 
For the validation of analytical methods 
For the pmparation of "working reference samples" 
For interference studies and the determination of correction ~ f t i c i e n b  
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te 0.11970 

M Tb < 0.00120 

M TI < 0.00399 

M Th < 0.00399 

!! Tm < 0.00160 

M Sn c 0.01995 

M Ti 0.19949 

M W < 0.03990 

&? u C 0.00798 

!Id v C 0.00798 

M Yb c 0.00399 

hd y < 0.15960 

9 zn 0.00020 

!!! < 0.01995 

s - Solution Standard Elemen4 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

1 Ob0 

11.0 

010290 
HAZARDOUS INFORMATION - Please 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. 

QUALITY STANDARD UOCUMENTATION 

10.1 

t 0.2 

10.3 

10.4 

10.5 

10.6 

is0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accredaation Board (ANSI-RAB! 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lntemational Certiflcatlon Network: 
Argentina ( I M ) ,  Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMl), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), 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), 
Poland(PCBC), Portu a1 (APCER Singapore (PSe), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 
1SOIIEC 17026 - 199#"General kequirernents for the Competence of Testlng and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2tA Certificate Number 883.02 
AZLA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), ,Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA). Czech Republic 
(NAO), Oenmark (OANAK), Finland (FINAS), France (COFRAC), Germany (OAR). Hong Kong (HKAS, Ireland (NA8), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland {SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

lOCFR50 Appendix B - Nuclear Regulatory Commhion - Domestic Licensing of Production and Utilization Facilities 

10CFRZl- Nuclear Regulatory Commlssion - Repof?hg Defects and Non-Compliance 

MIL-STD-45662A (ObsoleCetObsorvtd) 

DATE OF CERTlFlCATlON AND PERIOD OF VALlDlTY 

11.1 IV Shelf Life - The period of tlme dudng which the cowntration of the analyte(s) in a propefly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remain within the specified w"taiflty 
range, Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instablity. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelflife of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under speciaf 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 us8 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 8 one-year expiration date. 

Certification Date: March 30,2004 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying ,Officer: P& L Paul Gaines, Chemist, Senior Technical Director 

-.-. 
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inorganic v e n t u r e s  I i v ,  I a b s  

195 Iehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mait: ivsalesdivstandards.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 l1V Labs is an IS0 Guide 362000 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 CRIH Custom-Grade 4000 p@mL Manganese in 2% (abs) HNOs 

Catalog Number: CGMNl-I,CGMN1-2, and CGMN1-5 . 
Lot Number: X-MN02037 

INORGANIC LABS/R DC M LAB5 Starting Materiai: Mn pieces 
Starting Material Purity (%): 99.995300 
Starting Material Lot No 
Matrix: 

WU"E RECE I VED o $#)$&E--- 
DATE EXPIRED: -2 21 563 
DATE OPENED2 

2% (abs) HN03 ZNORG: 47m-x PO: -BgBI - - -  
-- 111) 2 d s ~ : - - - -  

CERTIFIED VALUES AND UNCERTAlNTiES 

Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most predse method used to analyze thls CRM, The fonOwhtg equalom are used In vle 
calculation of the cerfifisd value and the uncertainty: 

Cartlfkd VJha (8 & (9 = mean 

1006 f 2 pglmL 

1.014 glmL (measured at 22" C )  

n xI = individual rcrulb 
n = number of measurem cnts 
&e = The summation of allsbrdlcant astimated errors. 
(Most common ate the enors from Instrumental mrerurmnt,  
weighing. dilution to volumrr, andthm fixed rnor ceported on the NlST 
SRM certificate of anrbb.1 

u n oa rtainty = 2~ Csg 
(r3 

The independent samples t-test was used ta determine If there C 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 
mflrmatlon of the accuracy of this (=RM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INOEPENDENT 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 lntematinal standards, through an unbroken chain of cornpadsons all having stated uncettahtbs.' (IS0 VIM, 2nd 
ed., 1993. definlflon 6.10) 

This IV product is Traceable to NlST vla direct comparison to NlST SRMs. The uncertainties fur each certified value are 
reported, taWng into account the SRM uncertainty e m  and the measurement, Wghing and volume dilution e m .  

4,1 Assay Method #I 1006 f: 2 pglmL 
ICP Assay NlST SRM 3132 Lot Number. 890903 

EDTA NET SRM 928 Lot Nwnbef: 880710 
Assay Method #2 1008f2pglmt 9 

http://ivsalesdivstandards.com
http://www.ivstandards.com


~~ 

4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances arm checked 
used for bstlng are annually compared to G e M  Sca 
lnsuhtte of Standards and Techndogy (NIST), The NIS 
The NlST lest number is 822/260017-98. All analytkal 
south Amboy. The balances are callbrated with 8 dabs 
annuaUy by a NlST I NVLAP acaedlted callbcelon lob. The NlST teat number Is 8~eoO17-98.  

THERMOMETER CALlBRATlON - The thennometers used In the determlnatlon of the f h l  deneltles are cailbrated vs standard 
thermometer No. 903-2680 whlch was certified In accordance wlth the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 uslng NlST Test Nos, and Std Nos.: 769543,217368n69543.217368/P14452,17624W14452,176240. the 
In-house procedure No. is 2-QG001.Thmomrrters whkh are not calibrated vs standard thermometer No. 903-2680 are 
trawaMe to NfST ldentlficatlon Nos. 92564,118016,471047 and NlST test 

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. 

Nos. 81 11258522,811/2557078, and 236090. 

5.0 TRACE METALLIC IMPUFUTIES (TMI) DETERMINED BY ICPlMS AND fCPQES IN (IglmL 
Custom-Grade solutions are tested for trace metallic lmpurlttes by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is feeported below. Solutions tested by ICP-Ms were analyzed in an ULPA-Filtered Clean R m .  An 
ULPA-Fibr is 99.9985% eftident for the removal of particles down to 0.3 vm. 

$2 0.00221 

M Sb < O.M)206 

- M As < 0.04118 

M Ba 0.04118 

!r! Be < 0.00206 

!d Bi 0.00165 

Q 8 0.00295 

M Cd < 0.01236 

Q Ca 0.00349 

b! Ce < 0.02059 

.!d 0.00124 

M Cr < 0.02059 

!!! a < 0.01236 

M Cu < 0.02471 
M - Checked by ICP-MS 

M Oy C 0.02471 

b! Er 0.02059 

fi Eu 0.01236 

M a 0.00412 

P Ga 0.05000 

0 0.00300 

11. Au 0.01236 

M #f 0.0082.0 

M Ho < 0.00206 

M < 0.04118 

k! Ir 0.02059 

P Fe < o.01000 

M La 0.00206 

M Pb 0.01238 

6.0 INTENDEO USE 

0 - Checked by iCP-oES i - Spectral Interference 

M Pr < 0.00124 

M R9 c 0.00412 

M Rh < 0.00412 

M Rb < 0.00412 

!!!! Ru 0.00824 

M Sm < 0.00412 

h? SC < 0.04118 

M Se e 0.03295 

8 si 0.OonEi' 

h! & < 0.00824 

Na 0.00225 

Sr 0.00206 

1 s  
M Ta < 0.02883 
n - Not Checked For 

k? Te < 0.12355 

M Tb 0.00124 

M TI < 0.00412 

M c 0.00412 

M Sn < 0.020s 

!! Tm 0.00165 

b! Ti < 0.20592 

M w < 0.04118 

M U C 0.00824 

!!d v 0.00824 

!d Yb 0.00412 

M Y < 0.16474 

9 0.00250 

M a < 0.02059 
s - Solutbn Standard Element 

For the callbration of analyticel instruments Muding but not limited to the following: 
ICP.-IvIS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Wrkrng reference samples" 
For hterfmnce studies and the determination of correction coeficienls 
For detection limit and linearity studies 
For additional htended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL I 

StaaOe&Handkrg-Keepti~ysesled~cnnotinuse. Stonandused2024'C. Donolp@etfromcdabr.  Do 
nut &urn porUons mwed lor pi 
MomiCWg~ Ualenceg Cm&on Nwtber, Chenrcd F m b r  Soldion- Sr1.!B€lO; +z r;Un(HaO$ 
Chemical Corrpatibility- Stable in HCI, HNOq HS04 w, HPOI AwSd bask meds. StW Mh most metds and 
inorganic ani om in acidic media. 
Stability-2-100 ppb Ieveisstable for m#bhsh 1% H W d L D P E  cwdaimr. I-lO,(KIO ppn solutionschsrnidlystable 
kr )ears in 1 5  % HNOADPE cantsiner. 
I u h  CoMOniW Samp)es (Prapra tb  and SdhW - Metal  (SoluMt in cflutc adds 1 OMes (SduBe h dMe adds] 
Ores (Gissolm vdh HCI. If silica is present add HF and then fume off dice byaddltig He01 end heat to S03&nes - 
dense Hhne kmes]. 
Mamie Spcpclrorpcopic lrfurmdim gCP-OES D L s  am dum as cadalla#lal WmIt E&ammmL J&s ~ l u r c k r I i n c d i n d i c d a a s m e t e )  I%Mwabu 
ICPQES 257.61Onm O.OM4 !O.oooQz pghL 1 
ICPQES 259.373 nm O.C#H6 I O.ooOU2 pghL 1 ion U, Ta, Mol Fe, Nb 
ICP-OES 2Fj0569nm OD021 /O.#CO2pJg/)nL 1 
ICPMS 55 amu 10ppt 

ing to cdainsr. 

ion Ce,W,Re 

8.0 

9.0 

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. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 fS0 9001:2000 Quality Management System RegistraUon - QMl Certfflcate Number 010105 
Recognized by: 
Regtstrar Accreditation Board (ANSCRAB) 
Standards mal of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Medcana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Cert ification htetwo rk: 
Argentina (IN), Australia (QAS), Austrla (boS), Belgium (AvCnter) , Brazil (FCAV), Canada (QMI), XOng Kong (HKW) ,  
Columbia (ICOMEC), Czech Republic (CQS), Denmark (DS), FMand (SFS), France (AFAQ), Germany @a$), Greece (€LOT 
Hungary (MSZT), lreland (NSAI), Israel (SH), lbly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Podand{PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSO/IEC 17025 - 1999 "General Requlmentt  fot the Competence of Testing and Calibration" - Chemical Testing - Accredited MIA Certificate Number 883.01 

10.3 lSOflEC Guide 34 - 2000 "General Requiremelrts for the Competence of Reference Materid Producers" - Reference Materials Production Accredited AZLA Certificate Number 883.02 
NU Mutual Rtcognltion Agrement Partnen: 
Australia (NATA}, Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
{NAO), Denmark (DANAK), Finland (FINAS), Franca (COFRAC), Germany (OAR), Hang Kong (HKAS, lreland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA). New Zeafaand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland {SAS), United Kingdm (UKAS) 
and United States (MILAP) (ICBO ES) 

- Domestic Licensing of Production and Utliltatlon facllltiecr 

10.5 10CFR21 - Nuclear Regulatory CommLslon - Reporting Defdcts and NoncComplLnce 

10.4 IOCFRSO Appendlx B - Nuclear Regulatory Comrtrkoslon 

10.6 MlL-STa-45662A (Obsolete/Obswed) 



11 .O DATE OF CERTIFICATION AN0 PERIOD OF VALIDITY 010235 

13.1 IV Shelf Life - me period of time during which the concentration of the analyte(s) In a propedy packaged, unopened, and 
unused standard stored under environrnentd~ contrdled and monitored conditions Will remain within the spedfied uncertainty 
range. Shelf life Is limited prlmerlly by transpiration (lass of water from the sdution) and infrequently, by chemiCat Instablllty, 
Transpiration studies (PSPO1020) of chemically-stable solutions pfformed at Inorganic Ventures I IV Labs Indkate a CRM 
shelf-ltfe of four years fw solutions packaged In 5oo-mL low density polyethylene bottles. When stored under speclal oondltlons 
that minimlze transpiration and instabINy, the shelf life can be extended past thls 8mt. 

11.2 Explratlm Uate The date after which a CRM shoukl not be used. Routine laboratory use of a CRM Increases bansplrotlon 
losses and the chance of contamlnatbn which affect the Integdty of the CRM and h i t  its useful llfe. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ ~mmendation8 that soluUm rhnderd6 be 
assigned a one-year explration date. . 

. ‘C 
Certification Date: M I  13,2004 

Erplratlon D8ta: l iZ006 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certiflcstc Prepared By. JoAnn Struthers, QA Administratlve Assistant 

Certfficate Approved By: Katalin L0, QC Maneger 

Certitying Officer; Paul Gaines, Chemlst, Sentor Technical Dlrector 



010296 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lshigh avenue, suite 4, lakewood, y 08701 usa 
phone: 8001669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: ww.iv&andards.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 #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 pglmL Vanadium In 1.4% (abs) HMO3 

Catalog Number: 
Lot Number: 
Starting Material: V205 
Starting Material Purity (%): 99.986532 
Starting Material Lot No Strac.or 46 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

CGV1-1, CGV1-2, and CGVl -5 
X-QVOllO2 

PO: F55tQ3 ws iy13C: 
1.4% (abs) HN03 

JNORG: 4")6 

Certified Concentration: 999 i 3 pg/mL 

Certified Density: 1.014 g/mL (measured at 22" C) 

The Certified Value is h e  instrument analysis value. The following equations are used In the calculation of the certified value and 
the uncertainty: 

Certlffed Va le  (F) = & (SI = man 

n = nurrba of masumnts 
LEI = The sumratlon d all significant estided erms 
(Most c o r n  are the errusfrominstrumrttal maaremnt, 
weighhg, diluttionto volum, a d  the fixed erra reported on t he 
NET ERM certificate of anatysb.) 

n x,= indhlldual resuns 

Uncettainiy (2) = ~ F I =  
(WR 

TRACEABILITY 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 

nationai or International standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
9 This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertalntles for each certified value are 
reported, taking into a m n t  the SRM uncertainty error and the measurement, weighing and volume dlfution errors. 

4.1 Assay Method #l 999 f 3 pglmL 
ICP Assay NIST SRM 3165 Lot Number: 992706 

1007 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://ww.iv&andards.com
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4.2 BALANCE CALIBRATION 9 All balances are checked dally using in-house procedure number 6-1MM-001. The welghts 
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 NlST Traceablllty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number Is 8221260017-98. All analytical balances are calibrated every 4 monhs by Gemat Scale Corp. of 
South Amboy. The balances are calibrated wjth a class 1 and/or class 2 analytical weight set. These welghts are tested 
annually by a NET I NVlAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CAUBWTtON - The thermomebrs used In the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,21736wp14452,176240P14452,176240. The 
in-house procedure No, is 2UC-001 .Thermometers which are not calibrated vs standard thennometer No. 903-2680 are 
traceable to NlST ldentlficatlon Nos. 92564,119016,471047 and NIST test report Nos. 8111258322,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-hwse procedure 3-Qcoo2 is used to callbrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN p g h L  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. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean R m .  An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q u < 0.00002 

!d LU 0.00040 

0 Mg < 0.1Oooo 

M Mn 0.00060 

Q Hg c 0.01200 

M Mo 0.01481 

!k! Nd < 0.00199 

h! Ni < 0.07957 

M Nb < 0.00050 

os 
M Pd c 0.00497 

- 0 p < 0.10000 

M Pt 0,00199 

M CU 0.00597 M pb 0,00208 Q K 0.03276 !!d Ta < 0.00696 !d Zr 0.00497‘ 
0 - Checked by ICP-OES I - Spectral Interference M - Checked by ICP-MS n - Not Checked For 9 - Solution Standad Element 

6.0 lMTENDED USE 
for the ca8bratlon of anatylical instruments lnduding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valiiatlon of anatytical methods 
For the preparatbn of Working reference samples” 
For interference studies and the determlnatlon of correcfjon coemdents 
For detection llmlt and linearity studies 
For additional fntended 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 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding thls CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 QU8llty Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-FUB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Acaeditatiorr (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avhter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), 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 (KEMA), Notway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producm" - Reference Materials Productlon - Accredited A2LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Ausbalia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (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) (CEO ES) 

10.4 1 OCFR50 Appendlx B - Nuclear Regulatory Commission - Domestic Licenslng of Production and Utilization FaciliUes 

10.2 ISOllEC 17025 - 1999 "General kequlrernents for the Competence of Testing and Calibration" 

10.5 AOCFR21 Nuclear Regulatory Commlss!on - Reporting Defects and Non-Cornpliance 

10.6 MIL-STD46662A (Obsolets10bserved) 



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 envimmentalv controlled and monitored conditions will remain within the speafied unmrtainty 
range. Shelf life ts limited primarily by transplmtion (toss of water from the solution) and Infrequently, by chemical lnstablllty. 
Transpiration studies (P-SP01020) of chemically-stable sdutlans performed at Inorganic V@nhJt%S I IV Labs indicate a CRM 
shelf-life of four years for solublons packaged In 500-mL low denslty polyethylene bottles. When stored under special mditions 
that minimize transpiration and instability, the shelf life can be extended past this knit. 

11.2 Exptration Date -The date after whlch a CRM should not be used. Routlne 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: July 26,2004 

Emma 
0 11.2006 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Administrator 

Certificate Approved By: Katalln Le, QC Manager 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 





4.2 BALANCE CALIBRATION All balances are checked daily using in-house procedure number 6-IMM-O0;1. The weights 
used for testing are annually compared to Gerhatt Scale Corporatlon's master weights and are traceable to the Nationat 
Institute of Standards and Technology (NIST). The NlST Tramability numbers am 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 Scala Coy. of 
South Amboy. The balances are callbrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibratbn 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 certified in accordance wlth the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368~69543,217368/P14452, 170240/e14452, 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. 82 1~258522,81112557078, and 236090. 

GLASSWARE CAUBRATlON - 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. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMlNED BY ICP/NIS 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 ULPA-Filtered Clean Room, An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 441 0.00200 

M Sb < 0.00203 

hn As < 0.04066 

!!! Ba 0.04066 

!d Be 0.00203 

n(! Bi < 0.00163 

- 0 6 0.00015 

M cd < 0.01220 

9 Ca 0.00022 

h!! ce < 0.02033 

M cs < 0.00122 

P Cr 0.00100 

M co 0.01220 

9 CU < 0.00050 
M - Checked by ICP-MS 

M DY < 0.02440 

!d Er < 0.02033 

M Eu c o . o i m  
M < 0.00407 

M Ga < 0.00407 

M Ge c 0.02440 

M Au < 0.02220 

!!d Hf C 0.00813 

M Ho o.oozo3 
In < 0.04066 

!!!! Ir < 0.02033 

P Fe 0.00005 

La 0.00203 

M 0.01220 

6.0 INTENDED USE 

0 - Checked by ICP-OES I - Spectral Interference 

b! Te < 0.12198 

M Tb < o.ooiz 
- M c 0.00407 

h!? 'I% < 0.00407 

!k! Tm < 0.00163 

Sn 0.02033 

&! Ti 0.20331 

!!! w 0.04066 

M u e 0.00813 

M v < 0.00813 

!!d Yb C 0.00407 

&! y 0.16264 

B Zn 

!d 2 < 0.02033 
6 - Solution Standard Element 

For the calibration of analytical tnstruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytkal methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addMona1 intended uses, contad iV Technical Staff 



010302 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

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 

10.2 

10.3 

f0.4 

IS0 9001:2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acrsditacibn, a.c.(EMA) 
Members of IQ Net Internat, 'onrtl Certification Nelwork: 
Argentina (IRAM). Australia (QAS), Austria (bas), Belgium (Avinter) ., Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOWEC). Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DCIS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu a1 (APCER Singapore (FSB), Slovenia (SIQ), Spain (AENOR) Switzerland (SQS) 
tSO!iEL 17025 - 19d"General dequirernents for the Competence of Testing and' Calibration" 
- Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirernenb for the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), ltaly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGMS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

lOCFR50 Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllttles 

10.6 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

1 0.6 MlL-STD46662A (ObsoletdObaerved) 

DATE RECEIVEDr 
DATE EXPIRED: ,-,QJ, 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY , 

1 I .l IV Shelf Llfe - The period of time during which the concentration of the anaiyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentalty 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 studles (P-SPO1020) of chemically-stabie solutjons performed a? Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottbs. When stored under special conditions 
that minimize transpiration and instability, the shelf life can  be extended pas1 this limR. 

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: February 19, 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 Dfficer: 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: 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  
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, labs) 
Catalog Number: CGAG 1 -1, CGAGl -2 and CGAG 1-5 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 996 f 3 pglrnL 
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 Value (3) = x 
n 

Uncertainty ( +- 1 

(E) = mean xi = individual results n = number of measurements LS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 999 -C 3 pglmt 
Method: Volhard Titration vs NlST SRM 999a Potassium Chloride 

Instrument Analysis: 996 f 3 y g h L  
Method: Inductively Coupled Plasma Spectroscopy (1CP) vs NIST SRM 3151. 

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 cornperad 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 pglmL: 
Custom-Grade souions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An UtPA-FUter is 99.9985% efficient for the removal of partides down to 0.3 pm . 

- O A I  
- M Sb 

Q k  - M Ba 
- 0 Be - M Bi 
- O B  - 0 Cd 
- 0 Ca - M Ce - M Cs 
- o c r  - M Co 
- M Cu 

<0.00010 
< 0.000050 
< 0.0050 
~0.0010 
< 0.00050 
c o.oooo4o 
c 0.0020 
<0.0020 
<0.000050 
< O.Ooo60 
< O.ooOo30 
< 0.0020 
< 0.00030 
< o.oO06o 

!!!! OY 
M f r  

Eu - M Od 
E Ga 
M Ge 

!bj H! - M Ho 
0 In 
M Ir 
- 0 Fe 
M La 
- M Pb 

c 

Q Au 

- - 

co.oO06o 
c 0.00050 
C0.00030 
c0.00010 
<0.00010 
< O.OM)60 
c 0.01 2 
< 0.00020 
< 0.000050 
c0.020 
< 0.00050 
<0.00070 

< 0.00030 
< 0.000050 

I 0 Li 
I M Lu 

P Mg - 0 Mn 
0 H9 - M Mo - M Nd - O N i  - M N b  
p os 

L O P  
M Pt - O K  

- M Pd 

e 0.OOoO30 
< 0.000040 
~O.OOOo4O 
< O.OOO30 

o.oO09o 
<0.00020 
c 0.00020 
< 0.0070 
c 0.oO0050 

~0.00050 
<0.030 
<0.00020 
< 0.0060 

< 0.000030 
<O.o0010 
< 0.0001 0 
c 0.0001 0 
<0.00020 
<0.00010 
<0.0010 
C0.036 
< 0.0030 

< 0.090 
< O.ooOo50 
< 0.020 
< 0.00070 

- 0 Te <0.030 
I M Tb <0.000030 - M TI <0.00010 

, & Th <0.00010 
M Tm <0.000040 - M Sn ~0.00050 - 0 Ti ~0.00070 
M W CO.0010 - M u <O.o0020 - M v <0.00020 

- M Y €0.0040 
- M Yb CO.00010 

Q Zn <0.0010 
c M Zr <0.00050 

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 h . O l l ~ O U t $  

Quality Assurance Manager Expires: 

http://ivsalesQivstandards.com
http://www.ivstandards.com


QUALITY STANDARD DOCUMENTATION. 

1 - IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 07 05) 

Members of IQ Net ; Argentina (IRAMI, Australia (QAS), Austria CbQSI, Belgium 
IAvlnter) , Brazil (FCAV), Canada (QMI), Hong K O ~ Q  [HKQAA), Columbia (ICONTEC), 
Czech Republic (Cas), Denmark (DS), Finland (SFSI, France {AFAO), Germany (DQSI, 
Greece (ELOT), Hungary (MSZT), Ireland {MSAI), Israel (Sll), Italy (CISQ), Japan (JOAI, Korea {KSA-QA), Netherlands IKEMA), 
Norway (NCS), PolaodlPCBCI, Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain IAENOR), Switzerland {SQS) 

2. 

3. 

lSO/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 AZLA Certificate 883.01 

1 OCFRSO Appendix €3 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. MI L-STD-4 5 6 6 2 A 
5. 
6. 

STABILITY / EXPIRATION DOCUMENTATION 

Shelf Ufe - The lennth of time that a DroDerlv stored and Packaged standard will remain within the 
Specified uncertainty. Shelf l i fe 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 wi th  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 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 
standard . 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house 
proced we 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. 

BALANCE CALIBRAflQfi 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are 
annually compared to Gerbart 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 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 NlST / NVLAP accredited 
calibration lab. The NlST 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 NlST Monograph 150 
using NET Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 17624O/Pl4452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not catibrated vs standard thermometer No. 903- 
2680 are traceable t o  NET Identification Nos. 92564, 119016, 471047 and NET test report Nos. 81 l/258522, 
81 1 /2557078, and 236090. 

TECHNICAL SUPPORT 
Afl customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INTL 1-732-901-1900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


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 4 fax: 732-Wl-1903 
e-mail: ivsaJesQivstandards.com. website: www. ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
3 .O tnorganic Ventures ) N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88342, The certificate is designed and the certified value(s) and uncertaintyy(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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

Certified Concentration: 997 f 3 UgIrnt 

Certified Density: 1.010 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 certffied value and the uncertainty: 

oertifid Value @) = & &)= man 

n =  nunbwofmemrrents 
LS = Ifhe sllmnation d all Significant e!Wt'ebd e r m  
(most c m  are the errorsfrominstru'rwtal masverrent, 
weighing, dhtion to volurre, md the fixed errcr reputed mt he 
NST SW certificate of mabsis.) 

n XI = hdhridual restlts 

Uncertairrty (*) =&,Ml. 
03" 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
ci '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 stendads, through an unbroken chain of cornpadsons all having stated uncerlakrws." (JSO VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Tramable to NlST via direct camparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking Into account the SRM uncertainty emr  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 997 f 3 pg/mL (Avg 2 runs) 
ICP Assay NET SRM 3103a Lot Number: 010713 

Gravimetric NlST SRM kot Number: See Sec. 4.2 
Assay Method #2 1002 pglmL 

http://ivsaJesQivstandards.com
http://ivstandards.com


4.2 BALANCE CAUBRATlON - All balenas em checked daily using in-house procedure number 6-lMMa01. The wsiQhts 
used for testing are annually compared to Gohart Scale Corporation's master weights and are traceabk to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbem 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 Gerhatt Scale Corp. of 
South Amboy. The balances are calibrated with a class I and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I N V W  accteditd calibration lab. The NlST test number & 822/26001?-98. 

4.3 THERMOMETER CALl3RATIo1J - The thermometers used in the determination of the final densities an calibrated vs standard 
thermometer No. 903-2680 which was cert%ed in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 ushg NIST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,1762401P14452,176240. The 
in-house procedure No. is P-QC-MI1 .Thermmters which are not ca1ibrate.d vS Standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test repod Nos. 81 1/258522,81lQ557078, and 236090, 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
rnsnufacturs and qual@ control of Custom Grade Standards. 

4.4 

TMCE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for tracg metallk impurities by Axial ICP-OES and KP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS WtB analyzed In an ULPA-Filtered Clean Room. An 

5.0 

ULPA-Filter is 99.9985% efficient for  the removal of particles down to 0.3 pm. 

c 0 AI 0.00038 

Q Sb < o.oio00 

As 

41 Ba 0.02660 

M < 0.00133 

M Bi < 0.00106 

Q B < 0.01200 

k! cd < 0.00798 

Q Ca 0.00189 

M 0 3  0.01330 

M cs 0.00080 

M Cr 0.01330 

!!! CO < 0.00798 

!!d CU 0.01596 
M - ChWed by ICP-MS 

M OY 0.01596 

M Er < 0.01330 

M Gd c 0.00266 

!!d Ga 0,00266 

M Ge 0.01596 

M Eu < 0.00798 

M AU < 0.00798 

hd Hf < 0.00532 

M Ho < 0-00133 

M In < 0.02660 

811 Ir < 0.01330 

Q Fa < 0.00iiO 

M La 0.00133 

M Pb 0.00798 
0 - Checked by ICP-OES 

Q Li o.oooO9 

!!!!L,Lu 0.00106 

0 Ms 0.00009 

0 Mn < 0.00003 

B Hg < 0.01200 

M Mo 0.00532 

Nd 0.00532' 

h! < 0.02128 

Q Nb < 0.00200 

Q 0 s  

!Id Pd s 0.01330 

Q P C 0.00260 

!!d Pt < 0.00532 

8 K 0.00132 
i - Spectral Interference 

!!!! Pr 0.00080 

9 Re < 0.01000 

- M Rh 0.00266 

M Rb 0.00266 

M Ru c 0.00532 

M Sm 4 0.00266 

M sc 0.02660 

!!!? < 0.02128 

Q Si 0.004 15 

M < 0.00532 

P Na 0.00159 

!d Sr < 0.00133 

Q S C 0.02500 

M Ta < 0.01862 
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 valklation of analytical methods 
For the prepation of 'Luorking refarence samples" 
For interference studies and the determination of correction coefficients 
For datedon limt and linearity studies 
For additional intended uses, contact N Technical Staff 

!!!! < 0.07978 

k! Tb 0.00080 

M TI < 0.00266 

M Th = 0.00~66 

M Tm < 0.00106 

Q Sn 0.00049 

M Ti 0.13297 

b!! w < 0.02660 

&! u 0.00532 

b!! v .c 0.00532 

M Yb < 0.00266 

h!! y C 0.10638 

Q Zn O.OOO~? 

Y 0.01330 
s - Solution Standard Element 

* 





I 1  -0 DATE OF CERTlFlCATiON AND PERIOD OF VALIDITY 0103u9 

1l.t N Shelf Life - The periid of time during which the concentration of the onalyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condithns will remain within the specified uncertainty 
range. Shelf Itfe is limited primarily by transpiratb (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stabls solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions padcaged in 5OO-ml tow density polyethylene bottles. When stored under $pedal conditions 
that minimize transpiration and instability, the shelf life can be extended past this Iknk 

11.2 Expiration Date - The date after which a CFlM should not be used. Rout& laboratory use of a CRM increases transpiration 
losses and the chance of contamination whd\ affed the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agenciss' rmmendat iont  that Sohdion standards be 
assigned a one-year expiration date. 

Certification Date: August 17,2004 
. .... 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlflcate Prepared By: Nick Malda. QA Admlnistrator 

fipiration Date: 

Certificate Approved By: Katafin Le, QC Manager 

Certlfying Officer: Paui Geinss, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  f i v  I 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: ivsales@wstandatds.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 .O 

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 p g h L  Lead in 0.35% (abs) HNU3 

Catalog Number: 

Starting Material: Pb(N03)2 
Starting Material Purity (%): 99.999974 

CGPBl-1 , CGP87-2, and CGP31-5 
Lot Number: W-PB02115 

Certified Density: 1.002 g/mC (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 

.. . 

The independent swrgles t-test WBS wed to determine If there k agreement between the above assay methods at the 95% 
confidence interval. 80th methods were compared and showed agrement withi the stated uncertainties. Thls agreement is a 
confirmation of the accuracy of this CFIM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY lNDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 

natim! or intematlonal standards, through an unbroken chain of comparisons all Mvlng st8ted uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 

ih ls  IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking M o  sccount the SRM unceainty enor and the measurement, weighing and vdurne dilution errors. 

4.1 Assay Method #l 1002 f 3 pglmL 

998 j; 3 ~g/mL 
ICP Assay NlST SRM 31 28 Lot Number: 9W 504 

EDTA NlST SRM 928 Lot Number: 88071 0 

Assay Method #I2 

mailto:ivsales@wstandatds.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number BIMMQ01. The weights 
used for testing are annufly compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NiST Traceabiw numbers are 692476 - CIslss 1 and 692476A - Class 2. 
The NlST test number is 822Q60017-98. All analytical bahnces are calibrated every 4 months by Ge~ttart Scale Cop. of 
Swth Amboy. The balances are calibrated ww1 a class 1 andlor class 2 analytical Weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The N IST test number is 822/260017-98. 

THERMOMETER CAUBRATHlN - The thermometers used in the determination of the find densltloj are calibrated vs standard 
thermometer No, 903-2680 wbk4-1 was certified in accordance with the procedures outlhed by ASTM En-87 and NlST 
MonograpS $50 using NlSTTest Nos. and Std Nos.: 769543,217368/7~543,217368/P14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92564,11901 6,471 047 and NlST test report Nos. 81 11258522,811/2557'078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all cktss A Glassware used in the 
manufacture and quality contrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMlNED BY lCPIMS AND ICPlOES IN pg1mL 
Custom-Gracie solutions are tested for trace metallic irnpurfties by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, 1s reported below. Solutions tested by ICP-MS were analyzed In an ULPA-FWtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of parties down to 0.3 ym. 

6.0 INTENDED USE 
For the calibration d analytiil ins- including but not limlted to the following: 

For the validation of analytical methods 
For the preparation of "working r e f e r a  samples" 
For interference studies and the determination of mection caefficlents 
For detection hi! and Snearity studies 
For additiial intended uses, contact IV Techdcal Staff 

ICP-NIS, ICP-OES, FAAS, GFAA, XRF, and DCP 

M Te 0.05965 

M Tb o.ooO60 

9 TI 0.00130 

M Th < 0.00199 

M Tm 0.00080 

Sn e 0.00994 

M 0.09942 

M w 0.01989 

- M u 0.00398 

M V < 0.00398 

M yb 0.00199 

- M y 0.07954 

M zn 0.03977 

!!!! Zr < 0.00994 
s - Solution Standard Element 
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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 informatian regarding this CRM. 

HOMOGENEIW - TMs solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 4001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RA8) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acrediiaclon, a.c.(EfblA) 
Members of M Net International Certification &@o rk: 
Argentina (IRAM), Australia (QAS), AusMa (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ), G m n y  (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 Testing - Accredited A2LA Certificate Number 883.01 

10.3 JSOAEC 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), Austrta (BmwA), Belgium (BELTEST) (BKO-OEE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kang (HKAS, Ireland (NAB), M y  (SIT) 
{SINAL), Japan (JAB) (JNLA), Republic of Knrea (KOLAS), The Ntthefltinds (RvA), NewZeaiand (IANZ), Norwey(NA), 
Porhqpl (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), U n M  Mngdom (UKAS) 
and United States (NVIAP) (IC80 ES} 

10.4 10CFR60 Apwndix 8 - Nuclear Regulatory Commission - Domcstlc L i m i n g  of Production and Utilization Facilities 

10.6 'IOCFRZl - Nuclear Regulatory Comnisssion - Reporting Defects and Non-Compliance 

10.2 ISOIIE& 17026 - 1999 "General kqulrements for the Competence of Testing and Calibration" 

10.6 MiLS7D45862A (ObsdetdObsemed) 
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4 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

. . .  . . . . . . . . . . . . . . . . . . . . . . .  

11.1 N Shelf Life - The period of time durlng which the concentrath of the analyte(s) h a property padcaged, m, and 
unused standard stored under environmentally controlled and monitored candltions will remain within the specifkd uncertahty 
range. Shelf Me is tirnitd primarily by transpiration (loss of water from the aoluhn) and infrequerrtly, by chemical hstabillty. 
Transpiration studies (P-SPO1020) d ctremtcaHy-stabk sohtms perfumed at Inorganic V@ntur€!S I IV Labs indicate a CRM 
shelf-lk of four years for sdutions peckaged in 500-mL low density polyethylene bottles. When stored under special condiCions 
that minimize transplraUon and instability, the shelf life can be extended past this limk 

11.2 Expiration Date - Ttre date after M i  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 life. 
Inorganic Ventures I IV Labs concurs with state and federal reguiabry agencies' recommendatbns that solution standards be 
assigned a one-year expiration date. 

Certification Date: September 17,2003 

Expiration Date: 

.- 

U I  e 2005 
12.6 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared BY: JoAnn Struthers, QA Administrative Asslstant 

Certificate Approved By: Katalin Le, QC Manager 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Certtfying Officer: Paul Galne8, Chwnlst, 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 lehlgh 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 E c e r t i f i c a t e  of a n a l y s i s  

1 .O Inorganic Ventures I N Labs Is an IS0 Guide 34-2000 Certified Reference Mat8rial (CRM) Manufactume 
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.” 

zsO DESCRIPTION OF CRM Custom-Grade 1000 pghL Antimony in 0.7% (abs) HNOs I336 Tartaric Acid 

Starting Material Lot No 029~32 
Matrix: 0.7% (abs) HN03 / 3% Tartaric Acid 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certffied Concentration: 999 f 3 pdmL 

Certified Density: 1.020 drnl (measured at 22” C) 

The CertifEd Value is based upon the must precise method used to analyze this CRM. The following equations are used In the 
calculation of the certified value and the uncertainty: 

C edified Value (9 = (3 = mean 

n * number of  mca?lurmcnb 

Zs, = The summation of dlslgnlficint estimated eriolt.  
(Most oommon ate the errors from Instrumental msasuierncnt. 
weighing, dilution to voluma, and thr fixed anor reportad on the NlST 
SR M certlflcate of t n a b f  .I 

n k = individual results 

~ncortr inty(t )= 2#Srty1q1 
m ’ 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement OT the value of a standard whereby It can be related to stated references, usvally 
national or international standards, through an unbroken chain of mparisonS all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definMon 6.10) 
U This IV product is Traceable to NlST via dlrect comparison to NlST SRMs. The uncertainties for each cerWd value are 
reported, laking into account the SRM uncertainty emr and the measurement, weighing and volume dilution errors. 
4.1 Assay tiWwd #l 999 f 3 pg/mL (Avg 2 runs) 

ICP Assay NlST SRM 3102a Lot Number: 990707 

Assay Method #2 IO01 pglrnl 
Gravlmeblc NiST SRM tot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBFWTION = All balances are checked daily using In-hwse procedure number 64MMM)l. The wights 
used for testing are annually compared to Cerhart Scale Corporation's master weights and we traceable to the National 
Institute of Standards and Techndogy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2, 
The NlST test number is 822/260017-98. All analytical balanoes are calibrated every 4 months by Gerhart %le COW. of 
Swth Amboy. The balances are calibrated with a dass 1 andror dass 2 analytbl welght set. These weights are tested 
annually by a NlST I NVW accredited callbratlon lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION -The @emmeters wed b\ the determinatlon of the flnal densities are calibrated vs standard 
thermometer No. 903-2680 which was certttled In accordance wlth 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 procedum No. is 2-QC-001 .Thermometers which are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST ldentlfication Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

4A GLASSWARE CALIBRATION - In-house p d u m  3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality m2rol of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pg/mC 
CusbmGrade solutions are tested for trace metallic impurities by Axlal ICP-OES and ICP-hAS. 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 partlcles down to 0.3 pm. 

- 0 AI 0.02186 

Sb 

- M As < 0.00996 

- 0 Ba O.OOO11 

- 0 Be O.oooO1 

- M Bi 0.00386 

- 0 6 0.00045 

- M Cd 4 0.00299 

- 0 Ca 0.00521 

- 0 Ce < 0.00300 

- M Cs 0.00030 

- 0 Cr 0.00696 

- M Co 0.00052 

.IC 0 Cu 0.00239 
M - Checked by ICP-MS 

Dy < 0.00598 

- M Er < 0.00498 

- M Eu < 0.00299 

- M Gd 0.00100 

- M Ga 0.00100 

& Ge < 0.00598 

- M Au r: 0.00299 

M Hf c 0.00199 

- M Ho O.OO050 

M In < 0.00996 

- M Ir 0.00498 

Q Fe 0.00715 

0 La 0.00120 

- M Pb O.OOO40 

- 

- 

6.0 INTENDED USE 

0 - Checlta by ICP-OES 

0 u < 0.00002 

- M Lu < 0.00040 

Q Mg 0.00074 

- 0 MI 0.00139 

- 0 Hg c 0.01500 

M Mo < 0.00189 

- M Nd < 0.00199 

0 Ni 0.00219 

M Nb < 0.O0050 

- 

- 

- 
- 
9 os 

M Pd < 0.00498 

- 0 P c 0.04000 

M Pt < 0.00199 

- 0 K 0.00497 

i - Specbal Interference 

- 

- 

M Pr < 0.00030 

-.L M Re e 0.00100 

M Rh 0.00~00 

M Rb c 0.00100 

- M Ru e 0.00198 

- M Sm < 0.00100 

Q Sc c 0.00016 

- M Se 0.00797 

- 

- 
- 

Q si 0.00388 

M Ag e 0.00199 

0 Ne 0.00298 

- M Sr c O.OO050 

- 
I 

g s  

- M Ta 0.00697 

n - Not Checked For 

- M Te 0.02988 

Tb e o.Oo030 

- M TI 0.00015 

M Th C 0.00100 - 
M Tm c O.oo040 

- M Sn 0.00498 

c 

g Ti 0.00056 

- M W < 0.00996 

M U 0.00799 - 
- M V c 0.00199 

- M Yb 0.00100 

M 2ln < 0.01992 

- M Y 0.03984 

- M Zr c 0.00498 

s - Wutlon Standard Element 

For the caillbratlon of analytical lnsbumenls including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical melhods 
Fw the preparation of "orktng reference samples" 
For Interference studies and the determination of m e c t b n  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 
010316 

8.0 

9.0 

10.0 

Slarage & Hendlng -Keep tifly seded nhen not in use. store md usc d 211 k 4% Do nat pipet tam contaher. Do 
not return portim m w e d  for @petting to cubher. 
Manic Weight; V e m q  C m - o n  Mumas; C h d d  F m k r  Sott.&i~- 121.75; +3 ; 6 Sm)c 
Chem'cel CMnpetWility- SLable in amcentrated HCI, dilute 01 mcenhded If .  StW in daula HNCbasthe llwrlde or 
tartrate complex Amid lwrjic mtdia. Steble with mod rnetds and i m r g s l l C  anims in eckk media asthe ~~~~ 

pm~dedtht addty is not too high or the acid is ag&ng caudngloss ofthe dabilldng Idrde bn. The fktotide compkx 
Of anfhony isstable in strong ac# but you SM onlymixv4th other metalsthat are Iluottneted. 
Stability- 2-1 w3 ppb levels stable for month  in 1% HNOd tDPE container. 1-1 0,OQD ppm soMionschwnically stable 
for yxm in 1-2% H N O d  LDPE mdaincr. 
St, CcmbWng Ssmpta? (Fhpardion and Solution) -Metal md alloys (Soluble in H a 0  I HF I#N03 mMm> OAddes 
(Sok#c InHCI andtartaricadd orHz3 IHF IHNO3rniAmsl Ores(FhonuithNalC0xinPt folbwdbydiWdngthe 
M e  in a Hd) I HF I HNhrni-1 Organicbased (SUI- sad1 hychgen p e d d e  digeStic@ 

ICP-OES 206.833m OlB1OM)3crg)mL I atom La,Cr,W,Hi 
ICP-OES 217.581 M Or#/OJXt5pghL 1 atom U, W, Re, Fe, 
ICP-OES 231.147 nm 0.06 IOD06 pghL 1 
ICPMS 121 m u  5ppt 

Mm'c Spaczrascopic Irfocmticm BCP-OES 0.L.s am $pa, 8s reddlenlal * e'* 
brrler ljlpo -mkrfintKiiem souwe) 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding thls CRM. 

HOMOGENEIN - This solution was mlxed according to procedure IV-MPM-004 and is guaranteed to be homogeneaus. 

QUALITY STANDARD DOCUMENTATION 

10.i IS0  9001:2000 Quality Management System Reglstration - QM1 Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Acaeditation (RVA) 
Entidad Mexicana de Aweditacion, a.c.(EMA) 

10.2 

10.3 

10.4 

i0.s 

10.6 

Members of LQ Net lnternational Certlff cation Netwow 
Argentina (iRAh4). Australia (QAS), Austria ( M S ) ,  Belgium (Avhter) , Brazit (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICON'TEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany @as), Greece (€LOT), 
Hungary (MSZT), lrebnd (NSAI), Israel (W), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Pottugai (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibratlon" 
- Chemical Twtlng - Accredited A2LA Certificate Number 883.01 

ISOIIEC Guide 34 9 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual RecognitIan Agreement Partners: 
Australia (NATA), Austria (BmwA), BeJgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech RepuMic 
(NAO), Oenrnark (DANAK), Finland (F INAS), France (COFRAC), Germany (DAR), Hong Kmg ( H W ,  lrebnd (NAB), Italy (SIT) 
(SNAL), Japan (JAB) (JNLA), Republic of Korea (KOlAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapwe (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom ( U W )  
and United States (NVLAP) (IC80 ES) 

lOCFR5O Appendlx B - Nuclear Regulatory Comrni;;lon - Domestic Licensing of Production and Utilization Facilities 

10CFRZ1 9 Nuclear Regulatory Commission Reportlng Defects and Non-Complirnce 

MIL-STD45662A (Obsolete10bsenred) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 8 

11.1 IV Shelf Life - The period of time during whid\ the amcentration of the analyte{s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remaln wlthin the specified uncertabty 
range. Shelf life ts fimlted primarily by transpiration (Loss of water from the sdution) and infrequently, by chedcal Instability. 
Transpiration studles (P-SPOIOZO) of chemically-stable sdutions performed at Imganic Ventures / N Labs indicate a CRM 
shslf-life of four years for solutions packaged In 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instaMiity, the shelf life can be extended past this Iimlt. 

11.2 Explratlon Date - The date after which a CRM should not be used. Routine taboratory use of a CRM increases tranSpiratiOn 
losses and the chance of contarninadion which affect the integrity of the CRM and Umlt b useful life. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agendes' recommendaW that solution standards be 
assigned a one-year expiration date. 

Expiration Date: 
mmm 

-1EZfiO6 
'12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

. .  

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Oirector 
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01.03.f 8 
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 

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 M83-02. The certificate is designed and the ceFtified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and labsl(s), 1SO 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 O f  CRM Custom-Grade 1000 pglrnL Selenium in 1.4% (abs) HNOJ 

Catalog Number; 

Starting Material: Se shot 

CGSEI-1, CGSEI-2, and CGSEI-5 
Lot Number: X-QSEOlO91 

CERTIFIED VALUES AND UNCERTAINTIES 1 Nf3RG E ,,L4(zhQ _-._ - ._ Po: ,,~xn!w 
Certified Concentration: 1005 f 2 pg/mL 

Certified Density: 1.009 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: 

W i f M V a t u e ( Q = ~  (Q= min 
n XI = indwidw n3suRs 

O'= 
n = n w b f Y o Q m e m t s  
63 = lheswrmatbn 13 all signlflcant estirrated e m s  
(Most c m n  are the errasfrominstrumntal maasurerrent, 
welghitq dlkftlon to votum, ccnd theflxsd erru reported on t he 
NET SlRM certificate of aalyds.) 

Uncertainty (2) = 21hJs,'Jri'n 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
E "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) 
D This IV product is Traceable to NlST via dtrect comparison to NIST SRMs. The unceltaintlas for each certified value are 
reported, taking Into account the SRM uncertainty e m f  and the measurement, weighing and volume dilution errors. 

4.3 Assay Method 91 

Assay Method #2 

1005 f 2 pg/rnL (Avg 2 runs) 
ICP Assay NET SRM 3149 Lot Number: 992506 

9 004 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

G1031.9 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Cierhart 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 NIST test number is 8221260017-96. 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 I NVIAP accredited calibration lab. The NIST 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 accordance with the pro&ures outlined by ASTM E77-87 and NlST 
Monograph 750 using NIST Test Nos. and Std Nos.: 769543,217368~69543,217368/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 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 (TMt) DETERMtNED BY ICPlMS AND lCP6ES IN pglrnL 
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 analyted in an ULPA-Fiftered Clean Room. An 
ULPA=Fiker is 99.9985% efficient for the removal of particles down to 0.3 gm. 

M DY 0.01196 

!k! €3 < 0.00997 

!!! Eu < 0.00598 

M Gd 0.00199 

M Ga 0.00199 

!!d Ge 0.01196 

!!!! AD 0.00598 

M Hf 0.00399 

M Ho < o.w)iOo 

- M < 0.01994 

M lr < 0.00997 

- 0 Fe 0.00271 

M La c 0.00100 

M Pb < 0.00598 

6.0 INTENDED US€ 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 

0 Re < 0,00900 

!!!I Rh 0.00199 

M Rb 0,00199 

0 Ru 0.00700 

nn Sm e 0.00199 

h!! SC 0.01994 

- S Se 

51 si 0.00300 

!d Ag 0.00399 

- 0 Ne 0.00402 

M Sr < 0.00100 

P s 0.04000 

!d Ta 0.01396 
n - Not Checked For 

For the calibration of analytical instruments lnduding 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 

M Te 0.05982 

M -l-b < 0.00060 

M 0.00199 

M Th 0.00199 

M Tm 0.00080 

!d Sn < 0.00997 

&j Ti 0.09969 

h!! 0.01994 

&! u < 0.00399 

!d v 0.00399 

M Yb 0.00199 

- y e 0.07976 

Zn 0.00400 

c 0 Zr 0.00005 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL ' 

Storage & H m d h g  - Keeptightly sealedv&en not in use. Store md use at P 2 4 s .  Do nd pipd fmm mrtdner. Do nd miurn 
portions removed fcr ppttihg to oontaimr. 
Mtmjc WigW U d m q  C#rbndim Hunber; Charical Folm in solutian - 78.96; +4; 6; HSeO, 
ClmiCal Cmpetibirty- SohuMein HCI, HNOI, HBO. HSO. andHF acflears matticas andvraster. It is sttrblewdth most 
inorganic anions but many dbnic metals form the insohble selentesunder pH nedral conditions. when tluotineded a d o r  under 
acidic mnditions precipitation istypically rot e problem d rnocbte bo Icxumncedrdions. 
StabiMy - 2-1 01) ppb levets- stable for morths alone or mixedwith d k  dements d equiwllart h l s  - in 1 % HbQ C LOPE 
cmtainer. 1-1 0,mO ppm solutions chemically stable for  yeatsin lS%HNO, I LDPE axtwiner. 
Se Codairdrg Ssngles 
alloys (Add digest ionwthf~f i r  HNOI I HF ] Orgenic lvladiices (&id digestim'dth hrt m d m t e d  HXO, aarnp- by the 
ccrelul drop#ise ad;Sition of Haz lnail clecr] 
Alrmic Spectrc#scopic hfimndian (iff 9 E S  D U  are giuen as gul&dCa~ial uiew): 
Tectr iadne Estinabed 0.L Order TVM? lnberfierenoes &md?rilned indicertes severe at dhncs.) 
ICP-OES 198.026nm 0.08 10.006pgknL 1 dom Fe 
ICP-OES 203.985m 0.2 (Of15 Clgrtnt I atom al ft, & 
1CP-OES 206.279nm 0.310.'16pghL I atom Cr,-E 
ICP-MS 82 zoo pp1 nla M' '"c =c t, 

mlim and SdJiarl) - Metal (Soclbie In HNO, Oxides (Reerdl soluble in vder); Minepts and 

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 IV-MPM-004 and is guaranteed to be homogeneous. 

$0.1 IS0 9001:2000 Quality Management System Registration - QMI Certlficate Number 010106 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of f: 
Argentina (IRAM), Australia (QAS), Austria (&JS), Betgium (Avinter) , 5razil (FCAV), Canada (QMI), Hong Kong (HKW),  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gennany @CIS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portu el (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 Materiais Production - Accredlted A2lA 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), Germeny (DAR), Hong Kong (HKAS, Jreland (NAB), Italy (SiT) 
(SINAL), Japan (JAB) (JNIA), Repubtic of Korea (KOIAS), The Netherlands (RvA), New Zealand ( I A N Z ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and United States (NVLAP) (IC50 ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Llcensing of Production and Utilization Facllltles 

10.2 ISOIIEL 17025 - 19d"General Requirements for the Competence of Testmg and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 

10.6 MlLSTD45662A (Obsolete/Observed) 



010321 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY I 

11.1 1v Shelf L l h  - 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-SPO1020) of chemically-stable solutions performed 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 Explration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chancer of contamination which affect the integrity of the CRM end 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 23, 2004 

01!20G5 Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIWING OFFICERS 

CertlRcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

W-A-- Certlflcate Approved By: Kataiin Le, QC Manager 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Oirector 
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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 us8 

e-mail: ivsalessQivstandards.com website: www.ivstandards.com 
phone; 800-669-6799 732-901-'l900 fax: 732-901-1903 

c e r t i f i c a t e  of analysr '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: 
CeRificate 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 p g h L  Thalllum in 0.5% (abs) HNO3 

Catalog Number: CGTtl -1, G6TL1-2, and CGTLI-5 
tot Number: XmTt04 091 
Starting Material: TIN03 
Starting Materiat Purity (%): 99.999824 
Starting Material Lot No G09P28 

Matrix: 0.5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

LARS 

Certified Concentration: 999 i 3 VglrnL 

Certified Density: 1.001 g/mL (measured at 22" C) 

The Cerblfied Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certifled value and the uncertainty: 

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 intwnatlonal 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 NIST SRMs. The uncertainties for each certifled value are 
reported, taking into account the SRM uncertainty error and the measurement, wetghlng and volume dllution e r m .  

4.1 Assay Method ti 999 f 3 vg/mC (Avg of 2 runs) 
ICP Assay NET SRM 3158 Lot Number: 993012 

Assay Method #2 9000 p g h L  
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalessQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

. _. :j 
BALANCE CALIBRATION - All balances am chacke8 dr#y  uslng In-houm P C d u r e  number 61MM-001, ,* vd~htr 
used for testing are annually compared to Gsrharl &WJ CgxxoUon's maaler wslghb and am traceable to Ihe N d W  
lnstltute of Standards and Technology (NIST), Thr N18T Traceability numbers we 892470 - C b s  1 and 682476A - Clara 2, 
The NlST test number is 822/260017-98, A# mrtytlcal balance8 am callbraled every 4 months by Gerhart Scale Corg, of 
South Amboy. The balances are calibrated with I dou 1 a d f f  de88 2 analytlcal wblght set, These welghb are tented 
annually by a NlSf I NVLAP accredited callbratton lab, The NlSf te5t number Is 822126001748. 

THERMOMETER CALIBRATION - The themomslers used In the determlnetlon of the An84 densllles are calibrated va slenderd 
thermometer No, 903-2680 which was certlfled In aamdmce with the procedures wlkred by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and Sld Nor,: 769543,217388n695r13,217368/P14452,170240/P14452,170240, The 
Inhouse procedure No. is 2-QC-001 ,Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92504,1t9016,471047 and NIST teat report NOS. 81 11258522,811/2557078, and 236090. 

GtASSWARE 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 Starrderds. 

5.0 TRACE METALLIC IMPURITIES (TMI) OtTERMfNED BY ICP/MS AND 1CP-OES IN pglmL 
CustoMrade sdutlms are tested for trace metalk impurltles by Axlal ICP-OES and CP-MS. The resdt from the most sensitive 
method for each element, is reported b e h .  Solutions tested by ICP-MS were analyred In an ULPA-FIltefed Clean Room. An 
ULPA-Fllter is 99.9985% efficient for the removal of partldes down to 0.3 pm. 

M < 0.02018 

M Sb < 0.00101 

!!!! As < 0.02018 

!!!! Ba 0.02018 

M Be < 0.00101 

0 B 0.00140 

0 Cd < 0.00540 

- M Bi < 0.00081 

P C% 0.00015 

M 0.01009 

M Q C 0.00061 

M cr < 0.01009 

!d 0.00606 

M cu 0.01211 
M - Checked by ICP-MS 

M oy < 0.01211 

h? Er 0.01009 

M Eu < 0.00606 

M Gd 0.00202 

M Q c 0.00202 

M Ge < 0.01211 

h? Au < 0.00606 

!!! Hf < 0.00404 

h? Ho 0.00101 

!!! In < 0.02018 

M Ir < o.01009 

0 Fe < 0.90100 

M La 0.00101 

M Pb < 0.00806 

0 u < 0.00002 

.... M "-I% 0.00081 

Q MS 0.00030 

M Mn 0.00807 

P HQ < 0.01200 

!!!! Mo < 0.00404 

M Nd 0.00404 

4 Ni < 0.00090 

M Nb < 0,00101 

- n O s  

M Pd < 0,01009 

Q P < 0.00260 

M fJt O.Oo404 

c 0 e 0.00180 

0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical Instruments induding but not limited to the folldng: 
ICP-MS, ICP-OES, FMS, GFAA. XRF, and DCP 
For the valMation of analytical methods 
For the preparation of "wwrking reference samples" 
For interference studies and the determination of comction coefiderIts 
for detection limit and linearity shtdles 
For additional intended uses, contact N Technical Staff 

M Te 0.06055 

M Tb < 0.00061 

g TI 

M Th < 0.00202 

M Tm c 0.00081 

M Sn < 0.01009 

M < 6.10091 

M w 0.02018 

!!d u 0.00404 

M v c 0.00404 

M Yb 0.00202 

b!! y 0.08073 

Q Zn o . 0 0 1 ~  

M < 0.01009 
s - Solution Standard Element 

4 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9 ,o 
10.0 

HAZARDOUS INFORMATION - Please refer to the endosed Materlal Saftey Data sheet for information regarding this CRM. 

HOMOGENEKY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMl Certificate Number Ot0105 
Recognixed by. 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for AccrediMon (RVA) 
EntMad Mexicana de Aweditaclon. a.c.(EMA) 
Members of IQ Net International Ctrtificatlon Network: 
Argentrna {IRAM), Australla {WS), Austria (OQS), Belgium (Avinter) , Braztl (FCAV), Canada (QMI), Hong Kmg (HKQAA), 
Coiumbla (ICONTEC), Czech Repobllc (CQS). Oenmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sa). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Sbvenia (SIQ), Spah (AENOR), Switzerland ($CIS) 

- Chemical Testlng -Accredited AZLA Certificate Number 883.01 
10.2 lSOflE& 17025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.3 lSOliEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon --Accredited AZLA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partnets: 
Australia (NATA), Austria (8mwA), 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) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SACSINGMS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory CommWon - Domestic Licensing of Production and Utillzallon Facilltles 

10.5 IOCFRPI - Nuclear Regulatory Commisslon - R-ng Defects and NonComplianw 

10.6 MlL-SlD45662A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 610325 

11.1 W Shelf Life - The perlod of Ume dudng which the concentration of the analyte(3) in a properly packaged, unopened, and 
unused standard stored under environmentally conbiled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the addon) and infrequen@, by chemical instability. 
Transpiration studies (P-SPO1020) of ctremicailystable solutions pwformed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-Me of four years for solutlons packaged In 500-mL low density polyethylene bottles. When stored under speaal conditions 
that mtnimire transplratlon and instaMllty, the shew life can be extended past this limit. 

11.2 Expiration bate - The date after which a CRM should not be used. Routine labwatov use of a CRM Increases transpiration 
losses and the chance of contamhation which affect the intwity of the CRM and limit fts weful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. , 

.U 
Certification Date: August 05,2004 

Explratlon Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 'rt 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

I 
? 



i n o r g a n i c  v e n t u r e s  I iiv 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: h/sales@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 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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

Lot Number. X-509047 
Starting Material: H3B03 
Starting Material Purity (YO): 99.999998 
Starting Material tot No 0 ~ 0 1 3 3  
Matrix: 

. H2O 

DESCRIPTION OF CRM Custorn-Grade 1000 pglmL Boron in HzO 

Catalog Number: CGB1-1, CGBI-2, and CGB1-5 

CERTIFIED VALUES AND UNCERTAINTIES . 

Certified Concentration: 

Certified ~ e k i t y :  

1005 f 2 p@mL 

0.999 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: 

Qertified Value 6) = CX,  (5) = mal 
n XI= h d k M  

n = nwrt3er of masmmnts 
ZS = The summdkn cf di agnlicarrt estirmled emus 
(Most c o m n  am the errarsfromiflstrunentd measurwrent, 
weighing, dilution to voRrrre, and the fixed erra repwted on t he 
MST SEM certllicate of anatjas.) 

Uncertamty (3 =&E 
toiQ 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a siandard whereby it can be related to stated references, uSU8lty 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltion 6.10) 

0 This IV product is Traceable to NET 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 1005 f 2 pglrnL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

mailto:h/sales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6JMM-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 NlST Traceability numbers ate 692476 - Class I and 69247- - Class 2. 
The NET test number is 822/260017-98. All analytibl 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 anaiytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST 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. W3-2680 which was &ified in accordance with the procedures outlined by ASTM €7747 and NIST 
Monograph 150 using NlST Test Nos, and Std Nos.: 769543,217368/769543,217368/P14452,17624O/P14452,176240. fhe 
in-house procedure No. is 2-UC-001 .Thermometers which are not calibrated w 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. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC402 Is used to calibrate a14 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 pg/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 blow. 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, 

Q Li < 0.00002 

M < 0.00040 

0 M 0.00006 

0 Mn < 0.00002 

9 h 0.01500 

3?? Mo c 0.00200 

M Nd 0.00200 

0 Ni .< 0.00230 

M Nb < 0.06050 

g os 

M Pd < 0.00500 

9 p 0.00250 

M pt o.ooz00 
M cu 0.00600 &! Pb c 0.00300 * - 0 K 0.00300 !!!! Ta 0.00700 M Zr 0.00500 

M - Checked by ICP-MS 0 - Checked by ICP-PES i - Spectral Interference n - Not Checked For s - Solution Standard E h n t  

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-IVIS, 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 conedon coefficients 
For detection limit and linearity shrdbs 
For addHlonal intended uses, contact IV Technical Staff 



010328 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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 eccurdlng 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 M8Xbn8 de Acreditacion, a.c.(EMA) 
Members of IQ Net tntemational Certificatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) I 8mii (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 Testing - Accredlted AZU Certificate Number 883.01 
10.2 ISOllEL 1702b' - 1999 "General Requirements for the Competence of Testing and Calibratlon" 

10.3 ISOllEC Guide 34 2000 "General Requirements forthe Competence of Reference Material Producers" 
- Reference Materials Productlon - Accredited AZLA Certificate Number 883.02 
A2lA Mutual Recagnltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKWXE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (DAR), Hong Kong {HIUS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (vwz), Noway (NA), 
PortuQal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS): United Kingdom (UKAS) 
and United States (NVIAP)  (ICBO ES) 

30.4 lOCFR60 Appendix 6 - Nuclear Regulatory Commtssion 
- Domestic Llcensing of Production and Utilization Facilities 

'l0.5 10CFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

1 0.6 MlL-STD-456 62A (0 tts o le t d 0  bserved) 



010329 
I 1  .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY , 

11 .l IV Shelf Llfe - The period of time during which the concentration of the anal@?@) in 8 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condltions will remain within the specified uncertainty 
range. Shelf Life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabifity. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / 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 l i e  can be extended past this limit. 

11.2 Expiratton Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiratbn 
losses and the chance of contamination which affect the integrity of the CRIJl and lknh its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal reguletory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 13,2004 

Expiration Date: 

'1!201!F 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Offlcer: Paul Gatnes, Chemist, Senior Technical Director 



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@iitandards.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  
1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufactumc 

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 I S 0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custorn-Grade 1000 ug/mL Molybdenum in H2O tr. NH40H 2.0 

Catalog Number: 

Starting Material: (NH4)6Mo7024xH20 
Starting Material Purity (%): 9 9 . 9 9 5 ~ 5  
Starting Material Lot No 23221 
Matrix: 

c ~ ~ O i - 1 ,  CGMOI-2, and CGMOI-5 

Lot Number: X-MO02004 

INORGANIC LABS/ AD EM LABS 
DATE RECEIVED 7 $r 
DATE EXPIRED3 ~ $ ~ , & - - ~ & ~ ~  

H20 tr* NH40H DATE OPENED: .?dU!A, ..I..-.------ 
Ib"xi: 5im-- -PO: F,s2ys 3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1002 f 3 yg/ml 

0.998 g/mL (measured at 22" C )  

The Certffied 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 l e r t ~ e d  Value = (s) = m m  

n xI = lndlvidual m s u k  
n =  mttrberoftwasmmnts 
1s = Thesumnation d all Significant estlngted armrs 
(Most c o m n  are the errarsfrwninstrurentd rnwremr4 
weighhg, dilutjon to voluna, 8xI the fixed ma repotted on 1 h8 
NET S&l certific8te al cnatfsts.) 

Uncertainty (2) = 21&,~1(2 
0" 

4.0 TRACEA8lLlTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the resutt of a measurement or the vaiue of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chein of cornpadsons ail 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 uncertalntks for each certHied value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1000 pg1mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

1002 f 3 pgtmL (Avg 2 runs) 
ICP Assay NlST SRM 31 34 Lot Number; 891 307 

Assay Method #2 

mailto:ivsales@iitandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using In-house procedure number 6-IMM-001. The we@@ 
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 - closs 1 and 692478A - Class 2. 
The NlST test number is 8221260017-98, All analytical balanms are calibrated every 4 months by Gemail Scab Corp. of 
South Amboy. The balances are cal'iated with 3 class 1 andor class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredlted calibration lab. The NET test number is 622/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities am cabrated vs standard 
thermometer No. 903-2680 which was ce'rtiied in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using MIST Test Nos. and Std Nos,: 769543,217368/769543,217368/p14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which arc not calibrated vs standard thermometer No. 903-2680 an 
traceable to NET Identificstjon Nos. 92564,119016,471047 and NlSf test report Nos. 811/258522,81112557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house produre 3-QC-OM Is used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DFTERMINED BY ICPIMS AND ICPIOES 1N IrgIrnC 
Custom-Grade solutions are tested for trace metallic irnpuriiies by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, k reported betow. SoIutiti,is tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eftkient for the removal of partides down to 0.3 urn. 

1 Te 

M Tb < 0.00060 

!!d TI 0.00200 

M fh < 0.00200 

M Tm 0.00080 

M Sn < 0.01002 

9 0.00500 

h! w 0.03907 

M u 0.00401 

M v 0.00401 

M Yb < 0.00200 

M Y 0,08014 

M a < 0.04007 

M c u  0.01202 M Pb < 0.m1 * 9 K 0.03500 hn Ta 0.09403 M zr < 0.01002 

s - Solution Standard Element M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES I - Spectral Interference n - Not Checked For 

For the calibration of analytkal instmments includlng but not limited to the following: 
ICPMS, 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 coefRdents 
For detedbn limlt and linearity studies 
For additional intended uses, wntad IV Technical Staff 



010332 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 203.844 nm 0.012 10.002iglin~ I bn 
ICP-OES 204.598 nm 0.012 /O.OO'l t~gftnL 1 bn Ir, Ta 
ICP-MS 95amu 3m nh M ' "PrPK"0 , "8r'Lo, "W I 'Vt" 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Ssftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure N-MPNI-004 and is guaranteed to b homogeneous. 

10.1 IS0  9001:2000 Qualhy Management System Regittratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl ot' Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexican& de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlflcation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hang Kong (HKQAA), 
Columbia {ICONEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), 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) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOAEC Gulde.34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Prductlon - Accredited APLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (EELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWIC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Nomay (M), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 

10.2 IsOrlE& 17025. - 1999 "General kequirements for the Competence of Testlng and Caltbmtion" 

and United States (MILAP) (Ice0 ES) m. 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Oornestlc Licensing of Production and UUlfzation Faclikles 

10.6 1OCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllanca 

10.6 MIL-STD4662A (Obsolete1Observed) 



11.0 DATE OF CERTtFiCATION AND PERIOD OF VALIDITY I 

j1.1 N 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 monitorod conditions will remain wMin the specified Ut"lalnty 
range. Shelf life is limited primarily by transpiration (loss of water from the s o l a n )  and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaQed in S W m t  low density polyethylene bottles. When stored under special conditions 
that minimize transpiration end instablfl, the shelf life can be extended past ttlb limit. 

11.2 Expiration bate - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of coptamination whkh affect the intqtity of the CRM and limit its useful Me. 
Inorganic Ventures / IV Labs concurs with state and federal regulatwy agencies' recommendations that solutlon standards be 
assigned a one-year expiration date. 

Certffication Date: May 26,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERT1FYING OFFICERS 

Certificate Prepared By: SoAnn Struthers, QA Adminlstrativt Assistant 

P d  &- Certlfylng 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  I a b s  

195 lehigh avenue, suite 4, lakewood, nJ 08701 usa 
phone: 800-669-6789 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards .corn website: www.ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 7 000 p g h L  Phosphorus in H,O 
Catalog Number: CGPl-1 ,  CGPl-2 and C G P l - 5  

Lot Number: w-Po1123 
Starting Materiai: 
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 ( 2 )  = x I 
n 

( 9 )  = mean xi = individual results n = number of measurements ZS,  = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 k 4 pglmL 
Method: Acidimetric Titration vs MIST SRM 84k KHP. 

Instrument Analysis: 1002 f 4 yglml 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 139a. 

The independent samples t-!est was used to determine if thera is agreement between the above assay methods at the 95% confidence 
intewal. Both methods were compared and showed agreement within Me 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-Filleted Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 clm. 

Q AI 
- M Sb 

- M Ba 
- M Be 
M 6i 
- M B  
An Cd 

- M Ce 
- M C s  - M Cr - M Co 
- M Cu 

- M &  

- 
- 0 cs 

<0.040 
0.01 2 

< 0.001 0 
< 0.001 0 
<0.o0O060 
< 0.000040 
< 0.0070 
< 0.00030 
< 0.01 0 
C0.00050 
C 0.000030 
<0.00050 
C 0.00030 
0.080 

?!! DY 
- M Er - M ELI 
- PA Gd - M Ga 
- M Ge 
- M Au 
- M Hf 

- M in 
- M tr 
0 Fe 
M La 

- M no 

- M P b  

C 0.00060 
<0.00050 
<0.00030 
< 0.0001 0 

0.00070 
< 0.00060 
< 0.00030 
< 0.00020 
<0.000050 
c0.030 
< 0.00050 
< 0.050 
<0.000060 
~0.00030 

< 0.001 0 
<0.000040 
< 0.0030 
< 0.00040 
< 0.020 
< 0.00020 
< 0.00020 
<0.050 
<0.000050 

< 0.00050 

<0.00020 

- M Pr 
M Re - M Rh - M Rb 
- M Ru 
- M Sm 
n Sc 
S Se 
0 Si 

- 

M 
9 - M Sr 
n S  

Ta 

< 0.000030 
< 0.0001 0 
€0.00010 
< 0.000 10 
€ 0.00020 
< 0.000 10 

C 0.40 
< 0.020 
< 0.00020 
<0.090 
C 0.000050 

C 0.00070 

C0.0030 
< 0.000030 
< 0.0001 0 
<0.00010 
c 0.000040 
c 0.00060 

<0.0010 
<0.00020 
<0.00020 
c0.00010 
< 0.0040 
0.0035 

< 0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral inrerference n - not checked for s - solution standard element 

ANALYZED 
QA:KL *.oioww)( 

DENSITY OF SOLUTION {measured at 22OC): 1.001 g h L  . (over) 

Expires: 
1",005- Quality Assurance Manager 



QUALITY STANDARD DOCUMENTATION 

I. 0 IS0 9001 :2000 OM1 Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium 
(Avlnterl , Brazil (FCAV), Canada lQMI), Hong Kong (HKOAA), Columbia (1CONTEC), 
Czech Republic [COS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece IELOT), Hungary (MSZT), Ireland 
(NSAI), Israel (SIl), Italy (CISQ), Japan {JOA), Korea (KSA-QA), Netherlands (KEMA), Norway {NCS), Poland(PCBC1, Portugal 
(APCER), Singapore (PSBI, Slovenia (SlQl, 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 OCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Cornmission - Reporting Defects and Non-Compliance 
PIeese contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MI L-ST D -4 5 6 62 A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The length of time tha t  a oroperlv stored and packaged 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. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 m t  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 DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 ~.rm filter and in-house procedure 

IV-PACK-001 is used to clean ell 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. 

BALANCE CALIBRATION 
~~ - 

All balances are checked daily using in-house procedure number 6-JMM-001. The weights used for testing are annuaily 
compared to Gerhart Scale Corporation's master weights and are traceable t o  ?he National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 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 NET I NVLAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALlSRATlON 
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 NlST 
Test NOS. and Std Nos.: 769543, 21 7368/769543, 2 17368/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 traceabl 
to  NIST Identification Nos, 92564, 11 901 6, 471047 and NlST 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 1-800-569-6799 INT'L 1-732-901 -1900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 
- 2- 

mailto:IVtech@ivstandards.com
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G10336 
g a n i c  v e n t u r m s  / i v  Babs 

195 lehigh avenue, suite 4, lakewood, n] 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaJssQivstandards.com website: www. hrstandards.com 

i f icate  of a n a  l y s i s  
1.0 Inorganic Ventures I tV 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 uncertaintyfles) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labef(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 Silicon in Ha tr. HN03 tr. HF 2.0 

Catalog Number: 

Lot Number: X-Sl02087- 
CGS11-1, CGSI1-2, and CGSIl-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

996 f 2 pg/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 uncertainty: 

aettllkd Valu3 QI = a= meal 

n = ntmber af wl.3asu~mts 
SS = The Sumnation d all sgnirianl estimrted errors 
(Most c m n  are the srusfrmMr~al maslaerrent, 
weighing, diiontovolwre, mdthefixedararreportedonthe 
MST EfW certiiicate d mabjsis.) 

n XI=  indkldlral rearlts 

wn Uncertainty ($ =J&-s,X 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Q "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
netbnal or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
0 This IV produd is Traceable to NlST vla direct comparison to NKT 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 996 f 2 p91mL 
ICP Assay NIST SRM 3150 Lo! Number: 991 108 

Assay Method 02 999 pglmL 
Gravimetric NlST SRM $0' Number: See Sec. 4.2 

http://ivsaJssQivstandards.com
http://hrstandards.com


4.2 

4.3 

4.4 

BALANCE CMlBRATfON - All balances am checked daily using in-house procsdure number 6-IMWM31. The weights 
used for testing are annualfy compared to Gerhart Scab 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 NET 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 NlST I N W P  accredited calibration lab. 71.18 NET test number is 822l260017-98. 

THEfWOMETER CAUBRAT1ON - The thermometers used in the determination of the final denskies are calibrated vs standard 
thermometer 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.: 769543,217368/769543,217368P14452, 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 NlST test repoft Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALBRATION - 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 vg/mL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resuJt from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltemd Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

6.0 fNTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

f!! Te < 0.06791 

M Tb < 0.00068 

M < 0.00226 

- M Th 0.00226 

M Tm < 0.00091 

h!! Sn < 0.01132 

Q Ti 0.01325 

- M w 0.02264 

fY! LJ < 0.00453 

0 v 0.00400 

M Yb < 0.00226 

b!! y e 0.09055 

!d zn < 0.04528 

h! zr 0.01132 
8 - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the follOwhQ: 
ICP-MS, ICP-DES, FAAS, GFAA, XRF, and DCP 
For tho validation of analytical methods 
For the preparation of Vvorklng referena samples" 
For interference studies and the determination of correction coeffrcents 
For detection limtt and linearity studies 
For additional intended uses. contact IV Technical Staff 



7.0 INSTRUCTDM FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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 Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure W-MPM-004 and is guaranteed to be homogeneous. 

40.1 

10.2 

10.3 

10.4 

10.5 

90.6 

IS0 9001 :2000 Quallty Management System Registration - QMl Certificate Number 010105 
Recogn'utgd by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditecian, a.c.(€MA) 
Membem of JQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS). Belgium (Avintsr) , Brazil (FCAV), Canada (QMt), Hong Kong (HKQAA), 
Columbia (ICON7EC), 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 (KEMA), Norway (NCS), 
Poland PCBC Portu el (APCER), Siryapore (PSB), Slovenia (SIQ), Spaln (AENOR), Switzerland (SQS) 
ISOlId 1702k - d " G e n e r a l  Requirements for the Competence of Testing and Callbration" - Chemical Testlng - Accredlted A2LA Certlficate Number 883.01 

ISOAEC Guide 34.2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKGOBE), Canada (SCC), Chinese Taipd (CNIA), Czech Republic 
(NAO), Denmartc (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), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
.end United States (NVLAP) (ICBO ES) 

1OCFRbO Appendix 8 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllzation FaclliUes 

Certificate Number 883.02 

1 OCFR21 - Nuclear Regulatory Cammisslon - Reporting Defects and Non-Compliance 

MlLSTD45662A (ObsoleWObterved) 



010339 
I 1  .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 property 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-SP01020) of chemically-stabk solutions performed at Inorganic Ventures 1 IV Labs indicate 8 CRM 
shelf-lii of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special mnditions 
that minimize transpiration and Instabillty, the shelf life can be extended past this limit. 

1i.2 Expiration Date -The date after which a CRM shouM 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 
asslgned a one-year expiration date. 

Certification Date: March 24,2004 
. , Y C  

EEm= 
0182906 - 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 8y: JoAnn Struthers, QA Administrative Asslstant 
3. 

K A u t +  L- 
Cedflcate &Vmved BY: Katalin Le, QC Manager 

Paul Gaines, Chemist, Senior Technical Director Certifying Om-r: 



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-mall: ivsales@ivstandards.com website: www.bstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

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@) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), 1SO 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 Custom-Grade 1000 pglmL Titanium in 1.4% ( a b )  HNOs tr. HF 

Catalog Number: 
Lot Number: 
Starting Material: Ti granules 
Starting Material Punty (%): 99.960814 
Starting Material Lot No ~ 2 7 ~ 0 7  
Matrix 

CGT11-1, CGTII-2, and CGfll-5 
X-QTIOI'II6 * 

1.4% (abs) HNO3 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 f 4 pg/mL 

Certified Densky: 1.010 glml (measured at 22" C) 

The Certified Value is based upon the mt predse method used to analyze this CRM. The fMowlng equations ate used In the 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of 8 measwement or the value of a standard whereby It can be related to stated references, usually 

natlomd or international standards, through an unkoken drain of mpsrhsons all having stated uncertaintb." OS0 VIM, 2nd 
ed., 1993, deflnRlon 6.10) 

This IV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking Into accwnt the SRM uncertainty error and the measuremmt, welgMng and volume dllutian m. 
4.1 Assay Method #l 998 f 4 pg/ml (Avg 2 runs) 

ICP Assay NlST SRM 3162a Lot Number: 992801 

Assay Method #2 1002 Ug/mL 
Gradmetric NlST SRM Lot Number. See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.bstandards.com
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4 3  

4.4 

BALANCE CALlBRATlON - All balances are checked dah using in-house p m  nwnber 6-IMM901. weights 
used for testing are annually compared to M a i t  Scale Corporation's master welghki and are traceable to the National 
Institute of Standards and Technology (NET). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Chss 2. 
The NIST test number Is 822B6O017-38. All analytical belances are cailbreted wevery 4 months by Gemart Scale Corp. of 
swth Amboy. The balmes are calibrated WSUI 8 class 1 m o r  class 2 anatyticat Wghl set. These WgMS are tested 
annualty by a NIST / NVCAP accredited caUbration lab. The NIST test number b 8 ~ 0 0 1 7 - 9 8 .  

THERMOMETER CALIBRATION - The thermometers used h the determinatbn of the fmal densities are calibrated vs standard 
thermometer No. 903-2680 which ~189 certified in a c c o r d  wRh the procedures outlined by ASTM E7787 and N E T  
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217388/769543,217388/P14452,1762WP14452, 'l76240. The 
in-house procedure No. la 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NET Identification Nos. 92564,11901 6,471 047 and NIST test report Nos. 81 11258522.81 1/2557078, and 236090. 

GLASSWARE CAwBRATtON - In-house procedure 3-QC-002 Is used to calibmte ell Class A WSSWare used h the 
manufacture end quality control of Custom -de Standards. 

6.0 TRACE METALLIC IMPURITIES (TM) DETERMINED BY ICP/MS AND ICPIOES IN vgImL 
CustOmGrade solutions are tested for trace metallic impuriUes by AxM ICP-OES and ICP-MS. The result ftom the most semith 
method for each elwnent, is reported bedow. Solutions Wed by ICP-MS were analyzed in an ULPA-Filtered Ckan Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partlclea dawn to 0.3 pm. 

6.0 INTENDED USE 
For the catibratkn of analyticai lnstrumerds Including bul nat limited to the fdlwving: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For Ute validatbn of analytical memo& 
For the preparetlon of %orking reference samples" 
Far interference & d e s  and the determlnatlon of conection coefficrents 
For detection h i t  and linearity studlw 
For additional Wended uses, contact IV Technical Staff 
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7.0 INSTRUCTtONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored h gbss. 

HAZARDOUS INFORMATION - piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This sobtion was mixed according to procedure IV-MPM-004 and is gwaranteed to be homogeneous. 

10.4 Is0 SM)l:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredttation (RVA) 
Entidad Mexicana de Acrdhcion, a.c.(EMA) 
Members of 1Q Net International Certlfi cation Network: 
Argentina (IRAM}, Australia (QAS), Austria (OQS), BeIgktm (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbia (ICONTEC), Czech RepuMi (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (S11), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), 
Pdand PCBC P6ctu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland iSQS) 

- Chemical Testlng - Accredited A2LA Certificate Number Bs9.01 

10.3 lSWEC Guide 94 - 2000 "General Requirements for the Competence of Reference Material h.oducers" - Reference Materials Production -Accredited A2LA C e r t i M e  Number 883.02 
A2lA Muhml Recognition A g r d  Partners: ' 

Australia (NATA), A\idria (BmwA), Belghm (BELTESt) (BKO-OBE), Canada.(SCC), Chinese Taipei (CNIA), 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 (KOCAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swhrland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10,4 tOCFR6O Appendix B - Nuclear Regulatory Comm1tslOn 
- Dwnestlc Licensing of Production and Utilization Facilities 

lOCFRZ1- Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

,,.,,,_.__,,.._,.....,. .. , .. , ,, __., _ _ _  ,_  

10.2 ISO/lE& V02k - 1d"Oeneral  kequiremantr for the Competence of Testing and Calibratlon 

10.6 
' 

10.6 MILSTD45662A (ObsoletdObserved) 
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I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY . . .  

. . . . . . . . . 

11.1 IV Shelf Life - The perbd of time during which the concentration of the anaIyte(8) In a properly #mCkagd, w ~ o p d ,  and 
uinised standard stored under environmentally controlled and monitored condiths MI rem& within the spcified uncwhtnty 
range. S M  We is limited primarily by htrsp(ratlon (h of water from the SooMlon) and infrequently, by chemical InSeaWtty. 
Transrpiratfon studies (P-SPO? 020) of chem'dly-stable sdutbns performed at lnotgank Ventures / 1V Laba hdcate a CRM 
sfidf-life of four years for sakdlons packaged In 5OO-mL kw density polyethylene botttes. When stored under special conditions 
that mtnimhe transpiration and instablllty, thb shelf l e  can be entended paat this limit. 

11.2 miration Date - The date after which a CRM should nat be u d .  Routine laboratory use of a CRM hweases transpht&m 
losses and the chance of cuntamlnation whlch affect the integrity of the CRM and llmlt its useful life. 
Inorganic Ventures t IV Labs concurs with state and.federal regulatory agencies' recommendations that solution standards be 
ar;signed a oneyear exphtion date. 

Certification Date!: September 28,2004 

Expiration Date: 

92.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick MaIda, QA Admlnfstratar 

Certtticate ~pproved BY:- Katak'n Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senlor TechnW 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, s u b  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 Inorganic Ventures I tV Labs is an IS0 Guide 34-2OOO 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 lahl(s), IS0 Guide 34-200 "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 pg/mL Strontium in 0.1% (abs) HNOs 

Certified Concentratlan: 1004 f 2 pg/rnL 

Certtfied Density: 1.001 g/mL (measured at 22" C) 

The Certified Vafue is based upon the most precise method used to analyze this CRM. The following equations are used in the 
cablation of the certified value and the unceftainty: 

(Ql= mal 
xl = individual msults 
n = nurrber d meaat'et?Ws 
E$ = lh8sumratiQn d dl significant estinrrted erms 
(Most c o m n  are the srtcrsfrom InstrumM mar&, 
we$hi, dilution to velure, a d  the fmed wet' repotted on the 
NET SFhl certlfkde of aralfsis.) 

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 uncertalntiis. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILKY 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 uncertaintks." (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 e m s .  

4.0 

4.1 Assay Method #I 1005 f 2 pglrnl 
ICP Assay NlST SRM 3153a Lot Number. 990906 

Assay Method #2 1004 f 2 YglmL 
EDTA NIST SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALlBRATION AI1 balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annualiy compared to Gemad Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceabilii numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 8221260017-98. 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 analytical weight set. These weights are tested 
annually by a NlST I NVlAP accredited calibratbn lab. The NIST test number is 82ZQ6OOt 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the detemination 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 
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- 81 1/258522,81 lQ557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calbrate all Class A Glassware used in the 
manufacture and qualtty control of Custom Grade Standards. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pglmL 
Custm-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resuft frwn the most sensitive 
method for each element, is reporled 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 ClJ 0.00140 M Pb 0.00028 9 K < 0.00170 M fa < 0.00064 M Zr < 0.00046 
M - Checked 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 folloWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analyticsl methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addHional intended uses, contact IV Technical Staff 
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8.0 

9.0 

10.0 

14.0 

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 

30.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9M)1:2000 Quality Management System Registration - QMI CertIflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditatbn (RVA) 
Entidad M6~kma de Acredibclon, a.c.(EMA) 
Memben of iQ Nat Imrna tional 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 (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JaA), Korea (KSA-QA), Netherlands (KERNI), Norway (NCS), 
Poland PCBC , Pwtu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), S@kerland (SQS) 
ISO/iE& l't02b - 19d"General Requlremenb for the Competence of Testing and Calibration" 
Chemical Testing - Accredited A2l.A Cectlficate Number 883.09 

lSOllEC Guide 34 - ZOO0 "Generat Requlrements for the Competence of Reference Material Producers" 
- Reference Waterlais Production - Accredited A2lA Certificate Number 883.02 
A2LA Mutual Recognition Agrwment Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKOUB€), Canada (SCC), Chinese Taipei (CNIA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hoflg Kong (HKAS, Ireland (NAB), Jtaty (SIT) 
(SINAL), Japan (JAB) (JNLA), 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) 
and United States (NVLAP) (IC60 ES) 

1OCFRtiO Appendix B - Nuclear Regulatory Commission - Domestic Llcenolng of Production and Utilkation Facilities 

lOCFR21- Nuclear Regulatory Commission - Reporting Defects and NoncCompliance 

MI LSTD46662A (ObsoJete10bserved) 

DATE OF CERTIFICATION AND PER1OD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properfy 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 transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOl020) of chemically-stabb solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-lie of four years for solutions packaged in 500inL low density polyethylene bottles. When stored under special candRlons 
that minimire transpiration and instabiii, 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 N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 22,2003 - 
01 3 2005 

Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CsrtMcate Prepared By: JoAnn Struthers. QA Administrative Assistant 

- .  
Katalin Le, QC Supervisor w- - L  Certificate Approved By: 

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  / iiv 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: yww.ivstandards.com 

cer t i f i ca te  of a n a I y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / tV Labs is an S O  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." 

3 

DESCRIPTION OF CRM Custom-Grade 1000 p@mL n n  in H20 tr HN03 tr HF - .+ 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (YO): 
Starting Material Lot No 
Matrix: 

CGSNI-I I CGSNi-2, and CGSNl-5 r 

Y-QSN01140 , 1 

Sn Shot 
99.999438 

G12M23 
Hz0 tr HNOs tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 994 f 4 p g h L  , 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The foliowing equations are used In the 
calculation of the certified value and the uncertainty: 

C enified Value (9 - & (9 = mean 

n - 'number of measurementr 
21, = The summitlon af J l s  igntflcdni ms timrtcd ertots. 
(Most oommon are the errors from instrumentdl mrasurtmeht, 
weighing, dilution to volume, and the flxrd err01 reported on the NlST 
SR M certificate of a y h m  k .I 

0.998 g/mL (measured at 22" C) 

n xl = individual results 

unccrtainty(il= 2 ~ C s l 1 ~ ' '  
(n) 

TMCEAB1LlTY TO NIST AND VALUES OBTAINED BY INDEPENOENT METHODS 
'Property of the resuH of a measurement or the value of a standard whcpraby 11 clln be rdsted to stated references, usually 

national or international standards, through an unbroken chain of comparlsons all havlng Rialed uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

reported, taking into account the SRM uncertainty error and the measuremanl, wnlqhbng trnd volume dtiution errors. 
This IV product is Traceable to NIST via direct comparison to NlST SRMt; The uiicerldlnllsv lor each certified value are 

4.1 Assay Method #I 994 f 4 pglmL (Avg 2 runs) 
ICP Assay NET SRM 3161a Cot Nw'nbef' El3107 

Assay Method #i! 998 pglmL 
I 

GraMmetric NET SRM Lot Nurnbw: ~ Q A  S w .  4.2 

mailto:ivsales@ivstandards.com
http://yww.ivstandards.com
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4.2 BALANCE CALIBRATION - AH balances are checked daily uslng in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's riiaster 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 8221280017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Gorp. Of 

South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP accredited callbratlon lab. The NlST test number is 822126001 7-98. 

4.3 THERMOMETER CALlBRATlON - The thermometers used in the determination of the final denslties are calibrated vs Stantlillll 

thermometer No. 903-2680 which was cedified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240.7lt4* 
in-house procedure No. is 2-QC-001.Thermometers wbich are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 23Ii0'141 

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. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are lested for lrace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensilivl: 
method for each element, is reporled below. Solutions tested by ICP-MS were analyzed In an ULPA-Flltered Clean Room. Arr 
ULPA-Filter is 99.9985% efficieril for the removal of partides down to 0.3 pm. 

5.0 

- 0 Li 0.00002 

!!d Lu < 0.00080 

Q Ms 0.00003 

!Y! Mn < 0.00804 

!2 Hg 0.01500 

b!! Mo 0.00402 

!d Nd 0.00402 

2! Ni lc 0.01000 

M Nb < 0.00100 

fi os 
k! Pd 0.01004 

- 0 p < 0.00500 

M PI e 0.00402 

M CU < 0.01205 - M Pb 0.00593 0 K < 0.00200 - M 0.0140[; -. M . Zr o.oiotiii 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Speclral Interference n - Not Checked For s - Soluliori S1aiid;iii) I I i - i tv - i i !  

6.0 INTENDED USE 
For the calibration of analytlcal 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 addltional Intended uses, contact IV Technical Staff 

.-. I -, i 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Stmge & Handing - Keep ti@ly sceied when nat in use. Store and we at 20 2 4'C. Do not pipet from container. DO 
not return p o t z l ~ n ~  rem o v d  for pipetting to container. 
Munic Weigtt; Valmo; Cmrcinebian Nunl~er, Chemicd Fonnin Sollltion - 118.71 0; +$ 4,5,6,7,4 S n p i ) f ~ *  
Cherrjcal Corrgatibilify- Soluble in HCI and dlute HF I H N O i  Avad neutral to hs ic  medln. Unstable at ppm levels 
M h  metals thext wuld prll F' amy. 0 ,e. Do nd mix vjth WkaCne CT Rate Earths or high bw?lsof t r d t i o n  ekmerrts 
unleasthey are fiuorinated.) Statde vlith mol inorganic anions probided B is in the chemical form shorn above. 
SaNltty- 2-100 pgb levels stable (done or mixed Mh 811 other metals thd w8 at mmpat'uable lev+) asthe Sn(OH>Fy' 
for A year in 1% HNOi ltDPE ccmtainer. 1-1 0,OOQ ppm single element solutions asthe Sn(OH>Fu chemicaly stable fa '  
years in 24% HNOs /trace HF ina LDPE container. 
Sn Contalnirrg Sarwks (Preperaion and Solution) - Metal (Solible h HF I HNOa or HCI); Od&s - SnQ (soluble in 
HCI), SnOz -very resistan! to all acids induding HF(Fusbn \nith equal parts of NaC0m-d S. It is then solLble h Hater or 
dilute adds asthe thlastannate.] Aloys oreglt 3rst 0.1 g vlith 10 ml. cam. H750+to b l l l n ~  mtll the alloy ddntegates 
end neatly all of the sulfuric add is eqelkd. Then add I00 mL 0 2  tee M e r  and 50 mL of caw HCI or trmsk3r to B 
plastic mntalner and add 1 mL HF in either case wming cp4lyto brim about  solution.^ Organic Matrices (Vdatllltyand 
precipitation of the insduble stmnic oxide ere problems. Consultation of the IRwElfwe sholld be made for irdi-1 
matrims I Sn cctn pcunds.) 
A t h c  Spectrosccpic Irfwmtim, QCP-OES 0.L.c are g i v e n  as ulaW)e 

Quhx lnterferencesundwlinc?dindicdes severe) 
ICP-OES 189.989 nm 0.03 IO.003~1ghnL 1 ion 

' 4  

).IF Note: This standard should no! be prepared or stored in glass. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 I S 0  9001 12000 Quality Management System Registration - QMI Cortiflcalo Nunlllor 010105 
Recognized by: 
Regisbar 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 (RAM), Australia (QAS), Austria (OOS), 3elgium (Avinter) , Bradl (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (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), 
PolandfPCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) rn 10.2 ISOllEC I7025 - 1999 "General Requirements for the Competence of Testing and Calibratlon" - Chemical Testing -Accredited A2LA Certlflcate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Materials Productlon - Accredited A2LA Certificate Number 883.02 

A2LA Mutuaf Recognition Agreement Partners: 
Australia (NATA), Auslrla {BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (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), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC00 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Oomestic Licensing of Production and Utilization facilities 

10.5 1 OCFRZI - Nuclear Regulatory Cornmisslon - Reporting Defects and Mon-Compliance 

10.6 MIL-STD-45662.A (Obsolete10bserved) 



010351 
3 1 .O DATE OF CERTIFICATlON AND PERIOD OF VALIDITY ! 

11 .I N Shelf Life - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stomd under environmentally controlled and monitored condltlons wltl remain wlthln the specified ~nCettalnv 
range. Shelf life is limited primarily by transplratlon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I 1V Labs Indicate a CRM 
shelf-life of four years for soluttons packaged in 5 O M L  low density polyehylene bottles. When stoped under special conditions 
that minimke banspkation and instability, the shelf life can be extended past this limit. 

11.2 E%plrat&on Date - The date after which a CRM should not be used. Routine laboratwy use of a CRM increaseS transpiration 
losses and the chance of contamination which affect the integrity of the CRM and !mit its useful life. 
lnorganlc Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assfgnad a one-year expiration date. 

Certification Date: February 01,2005 

. Expiration Date: 
- 0182006- 

12.0 NAMES AND StGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

&4ut- &+ 
Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 

I 



010352 
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: 732-961-1903 

e-mail: ivsales@ivstandards.com website: www.lvstandards.com 

certificate of a n a l y s i s  
1.0 Inorganic Ventures I1V 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 pg1mL Bismuth in 3.5% (abs) HNOs 2.0 

Catalog Number: 

Starting Material: Bi needtes 
Starting Material Pufit)r (5%): 99.~99090 

CGBII-1, CGBI1-2, and CGBII-5 
Lot Number: X-B 101 091 

Certified Concentration: 

Cettifled Density: 

999 f 2 vg1mL 

1 .Q26 g/mL (measured at 22" C) 

The Certified Value is based upon tho most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Vaaje (Q = pxx~ #I= IrEal 

n = mer of measlrerrents 
tSS = The armnation d all signif~ant estinated 8rmrs 
(Most c o m n  am the wrasfrominsZrurrentd mmremnt, 
wetghing, clikrtion to votWe, cad the fixed arm reported ant he 
MST Swvl ceMicate af axibsis.) 

n xt= individual results 

tP 
Uncertainty (3 = 2 1 ~ ~ ~  

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c1 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or intematknal standards, tbrough an unbroken chain of compariions all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV product is Traceable to NIST via dired comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing end vohme dllution errors. 

4.4 Assay m h d  999 2 2 pg/rnL (Avg 2 runs) 
ICPAssay NlST SRM 3106 Lot Number: 991212 

Assay H@thod f l  4003 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.lvstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMNI-001. The weights 
used for testing are annually compared to Gerhart Scale Cotporation's master weights and are traceable to the Nalional 
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 analytikal weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822260017-98. 

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 NtST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368l769543,217368/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 ldentficatioo Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlf3RATION - 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 IMPURITIES (TMI) DETERMINED BY ICP/MS 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 reporled 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 vm. 

9. AI 0.00012 

- M Sb < 0.00100 

!k! As e 0.02003 

!!!! Ba < 0.02003 

M Be e 0.00100 

s Bi 

!!d B < 0.14018 

- 0 Cd 0.00017 

Q Ca 0.00245 

M Ce < 0.01001 

!'!! CS < 0.00060 

0 Cr 0.00020 

M co 0.00601 

- 0 CU 0.00014 
M - Checked by ICP-MS 

M DY 0.01202 

M Er 0.01003 

M < o.oO601 

!!!! Gd < 0.00200 

M Ga 0.00200 

M Ge 0.01202 

M Au v.00601 

M Hf 0.00401 

M Ho < 0,00100 

0 In 0.00105 

M < 0.01001 

9 Fe 0.00014 

M La < 0.00100 

- 0 Pb 0.00135 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spedral Interference 

M Pr .c 0,00060 

M Re < 0.00200 

M Rh < 0.00200 

M Rb < 0.00200 

M. Ru 0.00401 

M Sm .c 0.00200 

!!!! SC 0.02003 

M se < 0.01602 

0 si 0.00105 

M AS 0.00401 

- 0 Na 0.00240 

M Sr 0.00100 

0 s < 0.03000 

M Ta < 0.01402 
n - Not Checked For 

h? Te e 0.06008 

- Tb 0.00060 

M TI e 0.00200 

- M fh < 0.00200 

!!!! Tm 0.00080 

M Sn < 0.01001 

bB Ti 0.10013 

M w e 0.02003 

M u < 0.00401 

!!d v < 0.00401 

M Yb < 0.00200 

lvl y 0.08011 

Q Zn 0.00008 

M Zr < 0.01001 

- 

s - Solution Standard Element 

For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES, F M S ,  GFAA, XRF, and DCP 
For the vaRdation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the detefmin8tiOn of correction CodficientS 
For detection limit and lineartty studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENC€ MATERIAL 0 1 0 3 5 1 
Sturrge & Hanleng - Keep tightly sealednhen not in use. Store md use al 'M j: 4%. Do mt pipet turn Mainer. Do nd 
rtfurn partic#ls remowd for pipetthgto mrtainer. 
Wunic WgW; Wemq Coadindcn Nuntcer; C k r i c a i  F m  in WUim - 208.9904; +3,6 ;Bi(0)@i1,O)" 
CtranScd CrmqaWMrty-Stablein HCI, HNO,, H$O. andHF.had baslcmedia trm 
metals and ir#rrgenic ankns in acidic media. Msny &t)#t are insolrble in d e r  are Z b l e  in Ha, HNOI and HF. The major 
problem with BJ' ts itstendency to tyhw at N&er ca-mrtretions or in dilute acid. Nit& acid solutions should be 5%lo hold 
the Bi in solutian in the I 00 to 10000 pgRnL cmcsrtrdion tans 
StablyS- 2-1 00 ppb le*, stable for months in 1 96 HNO, ]LOPE cmbinw. I -1 0,MO ~ p t n  solutions d.lemicatiy stable for years in 
5 - 7% HNO, 1 LDPE C w t m r .  
Bi W n i n g  Samples @hpar&ion and Soldion) - Mdd (sxlMla in HNO, >; Oxides ( SolLbie in xNOI 1 plloys f, Dissok in 
m c .  4 1  HCI M W 1 .  Heating may be required.] O!ganic t m a d  (dy ash Et 450% and disolm ash in HNOr cr acid digdon M h  

insoluble hydrccdde. Siable mod 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Materiai Safby Data sheet f o r  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 - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de A d i t s c i o n ,  a.c.(EMA) 
Members of kQ Ne& lntematlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany @as), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli), Italy (CEQ), Japan (JQA), Korea (KSA-QA}, Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIECGuide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Productlon - Accredited APLA Certificate Number 883.02 
A2LA Mutual Rscognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Setgium (EELTEST) @KO-OB€), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAEI), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United fingdorn (UKAS) 
and United States (NVLAP) (tCBO.ES) 

10.4 WCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllzation Facilities 

10.2 I S O d  17025 - 1999 "General kequirements for the Competence of fe t ing  and Calibration" 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MlL-STD-45662A (ObsoletelO bserved) 



11-0 DATE OF CERTIFtCATlON AND PERJOD OF VALlDlTY 

I 1  .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 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-SPO1020) of cl~emically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low denslty polyethylene bottles. When stored under spedal conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Expiration Dab - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatton which affect the integrtty 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: February 19, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gahes, 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~es@ivstandards.com website: www.bstandards.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 .o 

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@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and la bel(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 Lanthanum in 1.4% (abs) HNOs 

Catalog Number: 
Cot Number: 
Starting Material: La203 
Starting Material Purity (%): 99.991832 

CGLAl-1 and CGLAI -5 
W-LAO1094 

Certified Density: 1 .OAO 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: 

Cedifled Value 0 = 
n 

#I= Kern 
&= individual malls 
n = nurrber of mawrerrents 
PS = The wrmution d all significant estirmted errors 
(Most c m n  are the errasfrm~umntd mwrsrrent, 
weigt.lihg, dilution to voklrre, and the fixed era reparted on t he 
NlST EFM certflcate d matysis.) 

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 NET AND VALUES OBTAINED BY lNDEPENDEMT METHODS 
a ’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 NlST SRM. 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 1003f 3pglmL 

Assay Method #2 1003f 4pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NIST SRM 31 27a Lot Number: 890402 

http://www.bstandards.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 Gethart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabilrty 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 Gemart Scale Corp. of 
South Arnboy. The balances are calibrated with a class 1 andor dass 2 analytical weight set. These weights are tested 
annually by a NET / N W P  accredited catibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final denslties 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/Pt4452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001.Thermomete1-s which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 11901 6,471047 and NlST test report Nos. 8111258522,81112557076, 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 METALLlC IMPURlTfES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and CP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an WLPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

AI < 0.00992 

!!!! Sb < 0.00050 

hn As < 0.00992 

!!!! Ba < 0.00992 

4 Be 0.00050 

b!! Bi < 0.00040 

- 0 < 0.03600 

M Cd < 0.00298 

Q Ca 0.00903 

5! ce < 0.00300 

M (2s 0.00030 

M Cr c 0.00496 

CO < 0.00298 

Te < 0.02975 

!!!! Tb 0.00030 

M TI 0.00099 

M Th < 0.00099 

- M Tm 0.00040 

!!! Sn < 0.00496 

M Ti 0.04958 

M w 0.00992 

7 M u < 0.00198 

0 v 0.00080 

!!4 Yb < o.Ooo99 

- M y 0.03966 

Q Zn 0.10539 

- M CU < 0.00595 - M Pb 0.00298 - 0 K 0.10000 !!d fa < 0.00694 0 Zr 0.00070 
M - Checked 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 following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the variation of analytical methods 
For t h e  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 MAfERtAL 

8.0 

9.0 

10.0 

Storagp 4 Handling - Keep tightly sealedwhen not in use. Stwe md use d 2l t 4-6. Do rd pipd frwn c0rtab-w. Do nd return 
portions removed fer pipetti to oantainer. 
Mmic W g W  Valence; Coordindim Nunber; ChaTlical Form in solution - I 38.9055; +3,6 to 8,930 fa some mmpourds, 

ChmicalCorrpatibiHy-SolubkinHCl, andHNO,. Avoid HF,HPO,,H$OAardn~mlto basicmedia. St8blcwithrnost 
rn etals a d  i n o p i c  anions forming an insdLble carbonate, oxide, mlde, and fkroride ard spatingly salubie sulfetes (La - E u 
exhibit lcrwsllfate sokhility). Avoid mixingdh elements I solutions Wrierinhg rnodercde amoLtntsof fkroricle. 
staitty- 2-1 00 p b levels s i a e  for months in 1% HNO, I LDPE ccrtsiner. 1 -10,ooO pprn solutions ehetTl'caHy stable for years In 
2 5  % HNO, I LDP! amhlner. 
La Cdainmg S-es [Pregaragon and Sdem) - Metal (Soluble in acids] O M e  @issolved by heding in kl&/ HNOS; Oms 
(Cartarrate fusim in Ptn fo#avlRd by HC1 dissokkion] Organic Mrices (Dry ash end dissolve rn 1:l H20 / HCI or HNCh 1, 
Nmic Spectroscopic hfixmdiarr (ICP-OES 0.L.s aregiuen 8s mWal uiew): 
JtXtYlhueAine Estirraterf0.L. Order as lLrnderlined indi&es ~evere at &msJ 
ICP-OES 333.749nrn 0.04 l O . 0 0 1  pgl)nl 1 an 
ICP-OES 408,672 ntn 0.01 / 0.W MhL 1 lon Th 
ICP-OfS 412323m 0.01 10.001 pgknL I ion Ce,Th 
ICP-MS 1% amu n& Ma 'dSbiaO, 'mTeiYl 

La[OH)flD>'W 

HAZARDOUS tNFORMATlON - 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. 

QUALITY STANDARD DOCUMENTATION 

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.(EIMA) 
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 (Sil), ltafy (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 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A 2 U  Certiflcate Number 883.02 
MLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FIWS), france (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Repubk of Korea (KOLAS), The Netherlands (RvA), N e w  Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 IOCFRSO Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIEC 17025 - 1999 "General kquirernents for the Competence of Testing and Calibration" 

10.5 IOCFR2-I - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 NllL-STD-45662A (ObsoletdObserved) 



1 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 environmentally 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 (P-SPO? 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low densrty polyethylene bottles. When stored under spcial conditions 
that minlrnize transpiration 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 affect the integrity 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: 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

October 23,2003 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

P i  L Certifying OMcer: Paul Gaines, Chemist, Senior Technid 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: ivsaiesQivstandards.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 N Labs is an I S 0  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 35-1989 "Certification of Reference Materials - General and Statisicat Principies." 

2.0 DESCRIPTION OF CRM Custorn-Grade 10000 pglml. Sodlum in 1.4% (abs) HNO3 

Cabbg Number: 

Starting Material: Na2C03 
Starting Material Purity (%): 99.99981 g JNORGANI C LAES/HADOHEM L,AESEi%.-2 
Starting Material Lot No 42063 

CGNAl0-1 , CGNAIO-2, and CGNAIO-5 
Lot Number: W-NA03010 

DATE RECE T VED : ---.- pf/~-?,-/!?!b _________ 
l o 4 %  (abs) HN03 DATE OPENED: ______  -Q~&~.LO,L),, _ _  Matrix: DATE E X  P 1 RED : _ _ _ _  08&.!J,~!.,!!EL, 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,006 f 6 pg/rnL 

Certified Density: 1.032 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CfUW. The following equations am used in the 
calculation of tho certified value and the uncertainty: 

The independent samples t-test was used to determine if them is agreement between the above assay methods at the 95Oh 
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 OBTAINED BY INDEPENDENT METHODS 
G '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 ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlon 6.10) 
0 This IV product is Traceable to NlST via direct cornpanson to NlST SRMs. The uncerlalnttes for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution ems.  

4.4 Assay Method #1 10,008 f 6 VglrnL 
Gravimetric NiST SRM Lot Number: See Sec. 4.2 

10,010 f 33 pglmL 
ICP Assay NIST SRM 3152a Lot Number: 990907 

Assay Method #2 

http://ivsaiesQivstandards.com
http://www.ivstandards.com


oP0368 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMNI-001, The weights 

used for testing ere 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 822/260017-98, All analytical balances are wUbrated every 4 months by Gerhart Scale Corp. d 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These welghts are tested 
annually by a NlST / NWAP accredited calibration lab. The NtST 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 outlined by ASTM E7747 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 NlST Identification Nos. 92564, 119016,471047 and NtST test report Nos. 81 1/258522,81112557078, 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 IMPURITIES (TMI) DETERMINED BY lCFlMS AND JCP-OES 1N VglmL 
Custom-Grade solutions are tested for trace metallic irnpuritles by Axial ICP-OES and ICP-MS. The result from the most sensftive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flttered Cban Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

s! Li < 0.00003 

M Lu c 0.00040 

0 Mg o.ooo1o 

0 Mn < 0.00003 

M ~0 0.00200 

M Nd 0.00200 

0 H!J < 0.01500 

0 Ni < 0.00230 

M Nb < O.OM)50 

11 0% 

M Pd 0.00500 

Q P < 0.04000 

M Pt 0.00200 

M Pr 0.00030 

M Re c 0.00100 

M Rh < 0.00100 

!!!! Rb < 0.00100 

M Ru < 0.00200 

M Sm 0.00100 

0 sc < 0.00002 

- 0 Se < 0.05000 

, 9 si 0.00340 

, M As 0,00200 

- S Na 

M Sr < 0.00050 

Q S < 0.07200 

!d Te < 0.02998 

!I!! Tb < 0.00030 

M TI < 0.00100 

M Th 0.00100 

11 7-m 0.00040 

!!!! Sn < 0.00500 

Q Ti C 0.00070 

- w c 0.00999 

M LJ 0.00200 

Q V < 0.00090 

M Yb .e 0.00100 

!!d 'f < 0.03997 

P Zn 0.00250 

0 cu < 0.00140 - M f% < 0.00300 0 K 0.04000 k! Ta 0.00700 u a 0.00500 

M - Checked 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 folbdng: 
ICP-MS, lCP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anaiytical methods 
For the preparation of Working reference samples' 
For interference studies and the determination of correction coefficieflts 
For detection limit and lineartty studies 
For additional Intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 



8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

90.0 QUALITY STANDARD DOCUMENTATION ti10362 
10.1 IS0 9001:2000 Quality Management System Registration L QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (AN SI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicane de Acredbcion, a,c.(EMA) 
Members of IQ Nq&&@mational CertiRcatl on N e t w a :  
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), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), ltaiy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Pdand(PCBC), Portugal (APCER , Sin apore (PSB}, Slovenia (SIQ), Spain (AENOR), S-erland (SQS) 

- Chemical Testing - Accredited A2LA Certlficate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Matetlals Productlon -Accredited NU Certlficate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (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). Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unbd States (NVLAP) (IC80 ES) 

10.4 1OCFRCiO Appendix B - Nuclear Regulatory Commlsslon - Domestlc Licensing of Productlon and Utilization Facilities 

10.2 ISOllEC 17026 .. 1999 "General ~ e q u h m e n t s  for the Competence of Testing and Calrbrabon" 

10.5 IOCFR21 - Nuclear Regulatory Cornmtssion - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bsenred) 

1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .I IV Shelf Life - The period of time during which the concentrstion of the ana@e(s) in a properly padcaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specffied uncertainty 
range. Sheff life is limited priiarity by transpiration (loss of water from the solution) and infrequently, by chemical instability, 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years f o r  solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabilityy, the shelf life can be extended past this h i t .  

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transplration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Ib .  
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 010363 

- L  

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Approved BY: Katalin Le, QC Supervisor 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technlcal Director 



i n o r g a n i c  v e n t u r e s  / iiv I a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-rnail: ivsaIes@ivstandards.com webske: ww.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 / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883102. 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." 

DESCRlPTiON OF CRM Custom-Grade 1000 pglmL Palladium In 3.3% ( a b )  HCI 

Certified Concentration: 1004 f I pg/mL 

Certified Density: 1.022 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 certlfed value and the uncertainty: 

Cbrtified Vafa (5;) = & (SI = m881 

n =  n u r r t > e r o T m m l s  
ZS = 7ha armnation d all sgtlaicand estimted ernors 
Nost c o r n  areths errasfrm'hstrumrrtai maslrerrent, 
weig hhg, dilution to valum, a d  the fixed 8ru reported m t he 
NlST S b l  certirkate d matysis.) 

n & = Wklual resuas 

toin 
Uncertainty (t) = 2 d i L ~ 1 4 ~  

-. 

TRACEAlBILlT'Y TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
il "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 comparisons all having stated uncertainties." ( IS0  VIM, 2nd 
ed., 1993, definitlon 6.10) 
0 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 enor and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1004 f 1 pglmL (Avg 2 runs) . 

ICP Assay NIST SRM 3138 Lot Number. 990207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 IO02 pg/mL 

mailto:ivsaIes@ivstandards.com
http://ww.ivstandards.com


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 NET Traceability numbers are 692476 - Class I and 692476A - class 2. 
The NlST test number is 822/26OO17-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. Of 
South Amboy. Tbe balances are calibrated with a dass 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. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densltles are calibrated vS standard 
thermometer No, 903-2680 which was c e r t i i  in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/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 repor! Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl8RATlON (. In-house procedure 36C-002 is used to Calibrate all Class A Glassware used in the 
rnanufactufe and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS ANI) ICP-OES IN pglmL 
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 betow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of partlcles down to 0.3 pm. 

0 U < 0.04000 

M Lu c 0.00004 

51 Ms < 0.01100 

Q Mn C 0.00650 

0 Hg < 0.01100 

M Mo < 0.00020 

M Nd 0.00020 

Q Ni 0.01800 

M Nb 0.00005 

- n Os 

P Pd 

- 0 p 0.00600 

0 pt o.oo6oo 

- 0 K < 0.02000 

i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including kut not limited to the folloWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatlon of analytical methods 
For the preparation of *working reference samples’ 
For interference studies and the determination of corredlon coefficients 
For detection limit and linearii studbs 
For additional intended uses, contad IV Technical Staff 

0 Te < 0.01300 

M Tb < 0.00003 

M TI c 0.00010 

M Th < o.00010 

M Tm e 0 . m  

9 Sn < 0.00700 

g Ti 0.00100 

Rn w c 0.00100 

?1 u < 0.00020 

M v o.oO02o 

M Yb c 0.00010 

M y e 0.ow00 

0 Zn < 0.00060 

s - Solution Standard Element 
!!!! zr 0.00050 

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 informatton regarding this CRM. 

9.0 HOMOGENErrY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 EO 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 0 1 0 3 6 6 
Recognized by: 
Registrar Accreditation Board (ANSbRAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditecion, a.c.(EMA) 
Members of IQ Net international Certlfication Network: 
Argentina (IRAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OaS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI\), !tab (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC Portugal (APCER), Singapore (PSB), Siovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certlncate Number 883.01 
10.2 ISOAE& ,702b' - 1999 "General Requlrements for the Competence of Testing and Caiibt%tlon" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matehl Producers'' 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
APLA Mutual Recognitlon 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), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Lealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdm (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix 6 - Nuclear Regulatory CommiSSlW 
- Domestic Licensing of Productlon and Utilization Fscllities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD-46662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyt8(s) in a properly packaged, unopened, and 
unused standard stored under environrnentafly controlled and monitored conditions wll remain within the specified uncertainty 
range, Shelf life is limited primarily by transpiration (io% 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 
shetf-life of four years for solutions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and tnstability, the shelf life a n  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 fife. 
Inorganic Ventures / N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 13,2004 

Expiration Date: ' l f 2 0 &  



010367 12.0 NAMES AND SIGNATURES OF CERTlFYlMG OFFICERS 

Certificate PrepareU By: Nick Maida, QA Administrator 

Certlflcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, $hemist, Senior Technical Director 
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010368 
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: ivsaIesQivstandards.com website: www.ivstandards.com 

e r t i f i c a t e  of a n a l y s i s  
1 .Q 

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 1SO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Sulfur in H20 

Catalog Number: CGS?-1, CGS1-2, and CGSI-5 

C ERTl Fl ED VALU ES AND U N C E RTAl N T IES 

Certified Concentration: 1007 f 7 pg/rnL 

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 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 k a 
confirmation of the accuracy of this CRWI. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
o ‘Property of the result of a measurement or the valve of a standard whereby it c8n be related to 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 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 5012 4 2 pg1mL 
Actdimetric NlST SRM 84k Lot Number: 84k 

1007 f 7 VgImL 
ICP Assev NlST SRM 3154 Lot Number: 892205 

Assay Method #2 

http://ivsaIesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATiON - All balances are checked daily using in-house procedure number 6-IMM-0011. 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 numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 8221260017-98. A!! analytical balances are calibrated every 4 months by Cerhart Scale h r p .  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 callbration lab. The NlST test number k 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final denskies 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 NET Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,17624o/p14452,176240. The 
in-house procedure No, is 2-QC-001.Thermomaters 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 11258522,W 1/2557078, and 236090. 

4.4 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 M'ETALLIC 1MPURITIES (TNI1) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custcxn-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 Cban R m ,  An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 ffm. 

M 0.01197 

M Er 0.00997 

M Eu 0.00598 

M 0.00200 

M Ga c'o.oo200 

b!! Ge 0.01197 

!!!! Au 0.00598 

!!b Hf < 0.00399 

!!!I Ho < 0.00100 

M In 0.01995 

!!!! Ir < 0.00997 

- 0 Fe 0.00015 

M La c o.ooi00 

hro CU < 0.01197 !d Pb 0.00598 K < 0.00170 bb Ta 0.01396 M Zr 0.00997 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked Fw s - Solution Standard Element 

6.0 INTENDED USE 
For the caMration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XW, 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 



tjJii)3'7Q 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

I 

Starrtge &Handing - K e e p t i t y  ScaledHhm not m use. Stwe end use rXt a3 f 4'C. Do rot pipel irOrn cortdner. PS, nd retUrn 
portions remowd for pipetting to &aim. 
Mrmic WgW, Vdence; Cowdntdi#rNm&q Chnical bun in SDlUtim - 32.06Q +6; 6, ( c)p> SIOH), 
C M c d  C#n9adibi€ty- Soluble in HCI HNOj, H,PO. and HF aq~ears rnatricaswder and NHXm - Stable Mh dl metab and 
h0qa-k anions d kxcvto m odade pptn h e i s  under acidic mdionsexqd Ba and Pb and to B 1 e . s ~ ~  dent 9 , end Crr . 
StabiHy - 2-1 00 ppb levels- StabUtty un- h 1 % HNO, I LDPE mntalnar. 1-1 0,CloO p n  sokrtlons chemicatly StW for yews 
in LDPE container. 
S CattWng Samples (Prepdon arrd Solution) -We- most olken get questions &oU the determWbn of S in Rocks, 
Siliies and insbkrble sultetes ahe findy m n d  sample is fumd in a Ptb a~lcible with L 6 times itsWgtt of NaKQ + O S  grams 
KNOJ. The fuseate is adrnded with wuter. My BaSO. present in he sample is hnsposed l?y the carbmaie fudm to the 8aC0, 
4W.his \ell Whd in the Wer-insoluble residue. If pbso. is precmt ttW fuseate should be boiled M h  a sodium m&anate 
sdudedwith CO, solution toor 1 haur or more Hherethe PbSO, will be trmqmsed tott.leWer hsokkle catbomtewhich rn be 
fittatdoff. Boilingthe fustdeMh Q saturated carbormte solLtlon Ism insuram for sernplesoonteinkg Ba,Sr , md Ca. The 
Ba, Pb, Sr , Ca, tee Wde cxln be addlied md measxved by ICP .) 
Mtrmic spectrwmplc hftmW#r (WOES ILLS tmgtuen OS radidellardel uiarri): 
Teccni d r #  

ICP-WS 1 f32.034 nm 0.3 I OD24 pghnL 1 

Estmded &rlned f n d i  s6verc at E mncs.) 
63iFidk P E v 1 689m 

atom 
ICP-OES 143.329 nm 0.4 IO1335 pghL 1 atom 

F3dk-E. 
ICP-MS 32amu a,oQ3 PP nh M' ' 9 2 ,  '7r( "0, "N"'0, "N"OH, ''"'OH 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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. 

10.1 IS0 8001:2000 Quality Management System Registration - QMI Certiffcate Number 010905 
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 JCl Net Inteationat CertlflcatIon Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium {Avinter) I 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), tsraei (Sll), b t y  (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 
10.2 ISOIIEA 170Zk - $999 "General kequirsrnentJ for the Competence of Testing and Calibration" 

10.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium @€LEST)  (BKO-OBE), Canada (SCC), Chinese Taipei (CNM), Czech Republic 
(NAO), Denmark (DANAK), Finland (f INAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zsaland (IANZ), Noway (NA), 
Pottugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 IOCFR5O Appendlx B - Nuclear Regulatory Commlsslon - Domestic Licensing of ProductIan and Utilizatlon Facilities 

d0.5 IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-SfD46662A (ObsoIeWObsewed) 



I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
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11 .l IV Sheif 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 instabfmy. 
Transpiration studies (P-SPO1020) of chemlcally-stable solutions performed at Inorganic Ventures 1 N Labs indicate a CRM 
shetf-life 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 life can be extended pest this limft. 

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 expiration date. 

Certification Date: April 30,2004 
Emma 
0 li.ZO06 Expiration Date: 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

KAL-+& ' L  Cert'flcate APProvd BY: Katalin Le, QC Manager 

Certlfying Officer: 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 732-907-1900 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 

2 *o 

3 .O 

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@) 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-Gmde 1000 pglmL Thorium in 3% ( a b )  HNOi 

Certified Density: 3.022 glmL (measured at 22" C )  

The Certified Value Is the Instrument analysis value. The followlng equatlons are used In the calculation of the certified value and 
the uncertainty: 

(5) =, mal 
xc = tndtwklual results 
n = nurberd tnxsurerrents 
XS = The su;umnatkn d all significant estirrated 8rm 
@lost c m n  are the ~rcrsfrornirtslrumM4 tnewemnt, 
weighing, dlkrtionto volum, md thefmed erru repwted on t he 
NlsT 5434 certificate of alabsis.) 

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 
conftfmation of the accuracy of thls CRM, 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Propdy 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 compa&ons all having stated uncertelnties." (IS0 VIM, 2nd 
ed., 1993, definition 3.90) 

This IV product Is Traceable to NIST vla dlrect cornpadson to NIST SRMs, The uncertalnties for each certifed value am 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and vobrne dilution errors. 

4.1 Assay Method Ut 998 f 3 pghL 
ICP Assay NlST SRM 3159 Lot Number: 992912 

999 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


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 welghts and are traceable to the National 
InsUtute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number Is 8221260017-98. All analytical balances are callbrated every 4 m t h s  by GMhart Scale Cow. 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 NIST I NVW acuedited calibration lab. The NIST test number la 822/260017-98. 

THERMOMEfER CAUBRATION - The themeters 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 uslng NlST Test Nos, and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240. The 
In-house procedure No. is 2UC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 9 2 W ,  119016,471047 and NlST test repart 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 quanty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY tCPIMS AND ICP-OES IN vg/mL 
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-Fllter is 99.8985% emdent for the removal d particles down to 0.3 pm. ' 

k! 0.00998 

M. Sb 0.00050 

M As 0.00998 

h? Ba < 0.00998 

!!!! Be 0.00050 

M Bi < 0.00040 

b!! < 0.08987 

M cd c o.00300 

9 Ca < o.ioo00 

M c e  0.00267 

CS 0.00030 

96 Cr < 0.00999 

ba C 0.00300 

?d cu 0.00599 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!!d Pr 0.00030 

!!! Re 0.00100 

M Rh < 0.00100 

M Rb < 0.00~00 

M Ru < 0.00200 

M Sm 0.00100 

M sc 0.00998 

b!! S@ 0.00799 

Si 

M &I 0.00200 

P Na 0.05000 

M Sr < 0.00050 

i s  
M Ta < 0.00899 

n - Not Checked For 

M 76 0.02995 

bd Tb < 0.00030 

M TI < 0.00100 

I n  
M Tfn < o.oOO40 

M Sn 0.00499 

M 7-1 c 0.04991 

b! w < 0.00998 

h?, u 0.00406 

M v 0.00200 

M yb < 0.00100 

M Y 0.03993 

M Zn 0.00425 

!!!! 0.01978 
s - Solution Standard Element 

Fur the catibratbn of analytical insfrumenis including but not limited to the fdlawing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vaMdah of analytical methods 
For the preparation of 'wwking reference samples" 
For Interference studies and the determination of correction coefficients 
Fw detection llmtt and linearity studies 
For additionat intended uses, mtact tV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

st-& Handling -Keeptilysealedvchennot In use. Stom end use at 20 f 4T. Do rrat pipet frwn wrtatnsr. Do nclt return 
portions m v f d  fa pipetting to axrtakr. 
#Cm;c Wgtrt; Valence; Coadndim NurEter; CheTlical f o m  in SoMim - 2ZLWl; +4; 8; Th(Ob.l) '* andTI-(OH)P 
C M t d  Compatibl -Soluble In HCi, and HNO,. Avoid H,PO., H$O, and HF sghcugh mkbilftiss may not bs a prablern 
de- upn pbl er%matrlx (For exmple: ThF. is soluble in acids) Avoid n e a d  to badc m eda. Th" is stwe W nost 
metals and inogmic anions farnmg an krsolckk carbamtc, o%kie, bxide, oxalde, sulfate and phasyt-rde in nectrdto sligHly 
acidic media. 
Stabitg- 2400 pblevels d&Ie for months in 1% HNO, lCWE ccrbiiner. 1 -10,WrO ppm solutions rhemlcally stable for mars in 
2-596 HNO, I LWPE &aim. 
Th CanCekJrrg Sanpks prepatW0n and Soltdion) - Metal olublQ in Aqm Regtar Odde (The he&d o%@ is nul sduble In 
acids ax@ hot auc. H SO. ); Ores ( NarO, fusion 41 480 2 Z# C fa 7 mlr#tes, mol FIKA tmat sintered rnrcsswth 50 mt mid 
d e r  and stand until dlsMegrated. The mass is tramferredto a beaker ard addilled M h  HCI Wth 25 mL e m s  HCI adcled. h y  
res#& is coltecttxl m a  Wm No. 42 lilter, drled and ignited to IOm 'C in Pt' m i b l e  and the esh treated with H SO. I HF 
end fumed. If rasidua remains, then trett it by perdde Won ar a b m )  
Mcdc S p e d m p i c  hfumdiar(ICP4ES Dls aregium as radialkrcia\ view& 

In&rfiaanccSV rtined indicates severcat concs.) 

I C P - E S  283.231 nm 0.07 10.007 vgrpnL. 1 ion U,Mo,Ti, Fe, Cr 
ICP-OES 274.71 6 nm 0.08 I0.008 pganb 1 ion Ti, fa, & V 
ICP-MS 2 3 2 m  1 P@ nfa M' 

30nm m m  E '8 

8.0 

9.0 

'l0.0 QUALW STANDARD 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 IS0 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 hllexicana de Acreditaaon, a.c.(EMA) 
Members of JQ Net International Certification Netwoa: 
Argentina (IRAM), Australia (QAS), Austria (c)aS), Belglum (Avinter} , Brazti (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany @CIS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEN),  Norway (NCS), 
Pdand CBC), Portugal (APCER), Singapore (PSB), Slwenia (SIQ), Spaln (AENOR), Swltzertand (SQS) 

- Chemlcal Testing Accredited A2U Certificate Number 883.01 
10.2 ISOllEr17015 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Msterlals Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognttion Agreement Partners: 
Australia (NATA), Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chlnese Taipel (CNLA), Czech Republlc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), ljong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLA$), the Netherlands (RvA), New Zealand (I-, Nofway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unbd States (NVLAP) (IC80 E$) 

10.4 1OCFRSO Appendlx 8 - Nuclear Regulatory Commlsslon - Domestic Llcenslng of Praductlon and Uttlltatlon Fecllttles 

10.5 IOCFfUI - Nuclear Regulatory Cornmisalon - Reporting Defects and Non-Compliance 

10.6 MIL-STb45662A (ObsoletdObsenred) 



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 stwed under environmentally controlled and monitored conditions Will remaln within the specified uncertainty 
range, Shelf life is llmlted primarily by transpiration (loss of water from the sdution) and infrequendy, by chemical instability. 
Transpiration studies (P-SPOlOZO) of chemically-stable solutions perfomred at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 500-ml low density pdyeU?ylene bottles. When stored under special conditions 
that rninlrnize transpiration and Instability, the sheif life can be extended past this limlt 

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 Me. 
Inorganic Ventures I IV Labs concurs wlth state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: June 24,2004 

Expiration Date: 
E€== 
' 12 005- 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: John Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying OfRcer: Paul Galnes, 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 khigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsaJesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  o f  a n a l y s i s  
1.0 Inorganic Ventures / CV Labs is an I S 0  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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h t  Uranium in 1% (abs) HNOt 2.0 

Certified Concentration: 997 i 2 pg/rnL . 

Certified Density: 1.007 g/mL (measured at 22" C) 

The Certified Vatue is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the cettlfled value and the uncertainty: 

~ ~ V a ~ ~ ~  = &  (3) = m 
n XI = imldud msulS 

n = nurrker o f m m n t s  
1s = lheanrmatkn d all significant estirmted enas 
(Most c m  arethe e r r u s f r o m i r r s t r u ~ m a s u r M ,  
welghbg, dilution to volwr~!, and the fb tegcr  reported on the 
NIST S3l certiricde ufrrraa(slS.> cr . 

Uncertainty (* = 2rr%s,n= 
WR 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED 3 Y  INDEPENDENT METHODS 
0 "Property of the result of a measurement or the vafue of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having sfated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
Ci This IV product is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certified vaIue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dllution errors. 

4.1 Assay Method #l 1002 ug/rnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method 62 997 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3164 Lot Number: 891 509 

http://ivsaJesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - Aft balances are checked daily using kdmuse procedure number 6-IMM-001. The weight8 
used for testing are ennualfy compared to Gerhart Scale Corporatbn's master welghts and are traceab+ to the National 
Institute of Standards and Technology (NIST). The NlST TraceabMy numbers are 692476 - Claw 1 and 692476A - Class 2. 
The NlSl test number is 8W260017-98. All analytical balances are cafbrated every 4 months by Gethart Scale Gorp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights a n  tested 
annually by a NIST / NMAP accredited calibrstion lab. 77re NfST test number is 822126001 7-98. 

THERMOMEfER 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, 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 NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALI8RATION - In-house procedure 3-QC-002 is used to catibrate all Class A Glassware used in the 
manufacture and quality ConW of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES ITMI) DETERMINED BY 1CPIMS AND ICP-OES IN pg/rnl 
Custom-Grade solutions are tested for trace metallic impurities by &tal 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. 

M AI 0.05166 

b! < 0.00125 

k! As 0.02490 

b!! S a  < 0.02490 

M Be < 0.00125 

M Bi 0.00100 

5 8 < 0.17429 

- M Cd 0.00103 

- 0 Ca 0.05395 

- Ce 0.00010 

M CS 0.00075 

!!d Cr 0.01245 

M co 0.00747 

- M CU 0.00072 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.01494 

h!! Er 0.01245 
i 
h!! Eu < 0.00747 

!!d Gd 0.00310 

!!!! Ga < 0.00249 

h! G@ 0.01494 

!d < 0.00747 

!d Hf .z 0.00498 

.M 0.00052 

M In 0.02490 

- M Ir 0,01245 

!!d 0.49798 

- M La 0.00145 

&! Pb 0.00217 

0 - Checked by ICP-OES 

- M Li < 0.02490 

M Lu < 0.00100 

M Mg < 0.07470 

M 0.00083 

i Hg 
- M Mo 0.00093 

M Nd C 0,00498 

M Ni < 0.01992 

M Nb c 0.00125 

- n o s  

M Pd < 0.01245 

j P  

!!! Pt < 0.00498 

j K  

i - Spectral Interference 

!d Pr -c 0.00075 

M Re < 0.00249 

&! Rh < 0.00249 

!!! Rb < 0.00249 

bd < 0.00498 

M Sm o.oooio 
!!d SC 0.02490 

!d se 0.01992 

1 Si 

M A9 C 0.00498 

- 0 Na 0.00664 

Sr < 0.00125 

. .  

i s  
!d Ta 0.01743 

n - Not Checked For 

4 Te 0.07470 

!d Tb 0.00003 

!!! TI < 0.00249 

!d Th < 0.00249 

M Tm < 0.00100 

Q Sn < 0.100oo 

- M Ti 0.00258 

- M w 0.02490 

s u  
- M v e 0.00498 

M RJ < 0.00249 

M y 0.00062 

- M 0.00114 

!!! oz 0.01245 
s - Solution Standard Element 

For the calibpation of analytical instruments including but not limited to the following: 

For the validation of anatytical methods 
FQr the preparation of k x k i n p  reference Samples' 
For interference studies and the determination of correction coefficients 
Fur detection limit and linearity studies 
for additional intended uses, contact n/ Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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dUunic Spt?drascOpic hjiMcrdim(184ES D . b  eregiuenm rsaialm ulew): 

ICP..oES 367.W m 0.3 (002 W L  
ICP-c#S 263.553nm 0.3/OM W L  1 ion Ce, Ir,fh, Rh, W, 2, Ta, Ti, V, Hf, Fe, Re, Ru 

o* oes fmderlined indicates s e r e  at IC mncs.) 

ion Th,Ce 
ICPOES l e g ,  3 9snm 

ICP-MS 233amu 2ppa nkl Id' W'D,  

8.0 

9.0 

10.0 QUALRY STANDARD DOCUMENTATION 

H-RDOUS 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 

10.2 

10.3 

10.4 

10.s 

10.6 

. :  . i  
IS0 900 ;2000 Quality Management System Registration - QMI Certificate Number 010405 
Recogn a zed by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMad Mexicana de Acrediicion, a.c.(EWIA) 
Members of IQ Net International CertffDcatlon Netwo&: 
Argentina (IRAM), Australia (QAS), Austria (I)aS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Jtaly (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) ISofid 17025 - 1999 "General kequirernents for the Competenca of Testlng and Callbratlon" - Chemical Testing - Accredited A2lA Certificate Number 883.01 

JSOAEC Guide 34 - 2000 "General Requirsrnenb for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certsficate Number 883.02 
A2LA Muhtaf Recognition Agreement Partners: 
Australia (NATA), Austria @"A), 8elgium (BELTliST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmaric (DANAK), Finland (FINAS), Frence (COFMC), Germany (OAR), ).long Kong (HKAS, Ireland (W), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RYA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACStNGLAS), Spaln (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States {NMAP) (ICBO ES) 

1 OCFRSO Gpendix B - Nuclear Regulatory Commission - Domestic Licensing of Producgon and Utilization Facilities 

1OCFRZ1 - Nuclear Regulatory Cornrnlssion - Reporting Defects and Non-Complianco 

MIL-STD-45662A (ObsoleWObservgd) 
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I II .O DATE O f  CERTIFICATION AND P E M D  OF VALIDm 

. .  

11.1 IV Shetf Ufe - Ihs period of time during whiM the con on of the analytets) in a Pwer ty  p a ~ a g e d ,  unopened, and 
unused standard stored 
range. Shelf fii is lim 
Trakpiration stud& 
sheif-life of four years for solutions packaged in 5WmL Iwr densky polyethylene bottles. When stored under special conditions 
that mhbnize transpiration and instability, the shelf life can be extended paat thk limit. 

1 I .2 Expltatton Date - The date after whfch a CRM should not be d. Routine laboratory use of a CRM increases transpiration 
losses and !he chance of contamination which affect the integdty of the CRM and Itmit its useful Me. 
Inorganic Ventures I N Labs concurs ww1 state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

ronmentally cantrolied and monitored conditions will remain within the spgcified uncertainty 
by ttanspiration (loss of water from the sotutim) and Infrequently, by chemical instability. 
of chemically-sbbk aolutiom performed at inorganic Vmtuks I IV Labs indicate a CRM 

Certification Date: April 15,2004 

Expirdtion Date: 
.: q d  . 

@w= 1:2005- 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

CerHflcate 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  1 i v  I l a b s  

195 lehigh avenue, suile 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 

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 vatue(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 Tungsten in 1% (abs) HNOd1% (abs) HF 

Catalog Number: CGWI-1 and CGWI-5 
w-WOlO82 Lot Number: 

Starting Material: W Powder 
Starting Material Purity (YO): gg.gg0703 

Starting No 21418,C31H46,D02J21 ,E03KM1D1 1F29 
Matrix: I % (abs) HN03/1% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1001 f 3 pg/mL 

1.007 g h t  (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€!rtified Vatw oc$ = g& Q= m 

n XI= UICJwjdLlal results 
n = nurrt3er d rreasuremts 
8s = The swrmation d all agnfrcant estirrated wms 
(Most c m n  arethe errorsfrominstrumrrtal neasurmrrt, 
weighing, dtlution to vokure, and the fbted errtx reported on t he 
NlST SW certificate of anaiysis.] 

Uncertainty =-E 
0’” 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
5 ‘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) 
E This n/ product is Traceable to NET 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 dilutiin errors. 

4.1 Assay Method #‘I 1001 f 3 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3163 Lot Number: 990209 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #Z 11001 p@mL 

I NCJRiSiiAN I C I..AES,’ERDC:HEM L,F*BS43&3 
DATE: REGE T VEL, :: ______ CYt’j-a>&* _________  
DATE ETXPIREli: OglaLms- UO>, 
DATE OPENED: IL3/,>J&+ - 
3 NC3FXi : ,,qbhQ .__ : .--€53!\2-.--- 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CAUBRATION All bafances 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 ate traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers ate 692476 - Class 1 and 692476A -Class 2. 
The NET test number Is 822/260017-98. Ali analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Arnboy. The balances are calibrated with a class 1 andlor ctass 2 analytical weight set. These weights are tested 
annually by a NlST I NVlAP accredited calibration lab. The NlST 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 certtfied in accordance with the procedures outlined by ASRVI €77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368R69543,217368P16452, 1?6240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

4.4 GLASSWARE CAUBRATION - In-house procedure 3-QC-002 k 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 h i a l  ICP-OES and ICP-MS. The fesuA 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 particles down to 0.3 pm. 

6.0 INTENDED USE 

9 Li .e 0.00008 

I!!! Lu 0.00040 

Q Mg O.OOIZO 

M Mn 0.00397 

0 Hg 0.04778 

- An Mo 0.00050 

hn Nd < 0.00198 

- M Ni < 0.00793 

- 0 bdb -c 0.06371 

Q 0s 

M Pd < 0.00496 

l ! p  

M Pt 0.00198 

Q K 0.03146 
i - Spectral Interference 

b? Te 0.02974 

!!!! Tb -c 0.00030 

M TJ 0.00099 

M Th 0.00099 

M Tm 0.00040 

en Sn 0.00496 

I M Ti 0,00198 

- s w  
3 u e 0.00198 

- M V < 0.00198 

Yb < 0.00099 

!!!! 'f 0.03965 

!d Zn 0.01983 

M Zr 0.00079 

s - Solution Standard Element 

For the calibration ol  analytical instruments includlng but not limited to the following: 

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 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 



010382 
7.0 INSTRUCTIONS FUR THE CORRECT USE OF THIS REFERENCE MATERiAL 

8.0 

9.0 

10.0 

HF Note: This standard should not be prepared or stored in giass. 

HAZARDOUS 1NFORMATlON - Please refer io 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. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSCRAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Amditacion, a.c.(EMA) 
Members of IQ Net lnternational Certlfication Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SH), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Paland(PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
LSOllEC 17025' - 1999 "General kqulrernents for the Competence of Testing and Callbration" 
Chemical Testing - Accredited APLA Certlflcate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - 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 Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (Sin 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Notway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10CFRSO Appendix 8 - Nuclear Regulatory Commission 
- Domestic Ucensing of Production and Utilization Facilities 

10CFR21- Nuclear Regulatory Cornmission - Reporting Defects and 

MILSTD45662A (ObsoletdObserved) 

Non-Compllance 



I I .O DATE OF CERTlFlCATlON AND PEFUOD OF VALIDITY ’ 060383 

11.1 IV Shelf Ltfe - The period of time during which the concentration of the enaly!e(s) in 8 properly packagedd, unopened, and 
unused standard stored under environmentally controtled and monitored conditions will remain within the speckd uncertainty 
range. Shelf life is limited primarily by transpifation (loss of water from the solution) and infrequently, by chemical instabillty. 
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 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablli, the shelf life can be extended past this limit. 

11.2 fixpiration 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 #S 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 



I n o r g a n i c  v e n t u r e s  f 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: 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 Inorganic Ventures 1 1V Labs 1s an IS0 Guide 342000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83.92. 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 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglml Yttrium in 1.4% {abs) HNO3 

Catalog Number: 

Lot Number: Y-QYO'l107 
Starting Material: Y203 

CGYI-1, CQYl-2, and CGYl-5 

Starting Material Purity (%): 99,999896 
Starting Material Lot No 

DATE 991 8901 o n  
Matrix: 1.4% (abs) HN03 DATE 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

. .  . Certified Concentration: 

Certified Density: 

The Certified Value Is the wet assay value. The followlng equations are used in the calculatlons of the certified Value and the 
uncertainty: 

CertHiid Value (3 = 

998 f 2 pEJmL 

1 ,011 glmL (measured at 22" C) 

(3 - mean 
n % = indiviiduet results 

n = number of meazurem ants 
&, = The summation of dtsignifioant estimated ortors. 
(Most oornmon ate the errors from ins tcumental medsufmmt,  
weighing, dilution t o  volume. and the fixed err01 reported on the NlST 
SRM cerUHcate of a n a b k . )  

Unorrtointy(t) = 2 ~ C s , ~ l ' ' '  
( n) 

The fndependent samples t-test was used to determine H 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 
confirmatlon 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 

natlonal or tntemationat 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 error and the measurement, welghlng and volume dilution errors, 

4.1 Assay Method #I 996 K! pglmL 

4.0 

ICP Assay NlST SRM 3167a Lot Number: 790412 

EDTA NIST SRM 928 Lot Number: 880710 
Assay Method #tZ 998 hZ pglrnL * 

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 procedure number 6-IMM-001. The weights 
used for tesUng are annually compared to Gerhar! Scale Corporatlon’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 NlST test number is 822/260017-98. All analytical balances are cailbrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited callbration lab. The NIST test number is 8221260017-98, 

THERMOMETER CALIBRATION - The themmeters used In the detemtnation of the final densltles are calibrated vs standard 
thermometer No. 903-2660 which was certified In accordance with the procedures outlined by ASTM Eff-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: f69543,217368/769543,217368/P14452,176240/P14452,176240. Ttre 
in-house procedure No. is 2-QC-001 .Themmeten which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Idenlcation Nos. 92564,719016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlBRAT1ON - 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 VglmL 
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. Sdutions tested by ICP-MS were analyzed In an ULPA-Rttered Clean Room. An 
ULPA-Filter is 99.9985% efficfent for the removal of partlcbs down to 0.3 urn. 

s1 Af < 0.00090 

!!! Sb < 0.00050 

!!!! As < 0.00995 

hn Ba 0.00995 

- M Be < 0.00050 

M 61 0.00040 

Q 0.00100 

M Cd < 0.00299 

P 0.00026 

- M Ce 0.00010 

CS 0.00030 

M Cr 0.00498 

M co < 0.00299 

CU e 0.00597 
M - Checked by ICP-MS 

!!d DY 0.00030 

k! Er 0.00498 

M Eu 0.00027 

M Gd 0.00100 

M Ga 0.00100 

M * < 0.00597 

M AU < o.ooz99 

M Hf < 0.00199 

- M 0.00006 

M In c 0.00995 

- M Ir < 0.00498 

- 0 F9 0.00079 

- M La 0.00025 

M Pb < o.oom 
0 - Checked by ICP-OES 

‘9 ci 0,00002 

!d “TU < 0.00040 

Q Mg o.ooooi 
P Mn < 0.00002 

P Hg 0.02000 

M Mo 0.00199 

c M Nd 0.00008 

M Ni C 0.00706 

b!! Nb 0.00050 

os 

0 Pd 0.1Oooo 

5! p < 0.07000 

M Pt c 0.00199 

Q K < o.10000 
i - Spectral Interference 

6.0 INTENDED USE 
for the calibratlon of analytical instruments including but not limited to the following: 

For the validation of anawcal methods 
For the preparation of Working reference samples” 
For Interference studies and the determlnaaon of correction coeffldents 
For detection timit and linearity studies 
For addltional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 

!!!! Te 0.02985 

I M Tb 0.00099 

M TI 0.00100 

1 Til < 0.00100 

b!? 0.00007 

hn Sn 0.00498 

!d Ti 0.04976 

!!!! w 0.00995 

M u 0.00199 

0 v < 0.00080 

M YII 0.00028 

s y  

0 Zn < o.Ooo40 

Q 0.00070 
s - Solutlon Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage J! Handing - Keep tigttly seded men not n use. Son and usu d P 2 4'C. Do not pipet tm Container. Do 
nol Mum portions rem wed for p 

Chem'cat Conpetibility - Sokrble in HCl , HzSO *and HNOx AwH HF , HPO tand neutral to basic medb. Stdsle vlith 
most metalsend inorganic anions forming an InsolWe carbonate, OM, oxalate, md duorick AIldd miAw vllth 
elements I solutionscontahing m&rde amounts of Buoride. 
aabir@; 2-1 00 ppb ievds stabte for manths in 1% HNOd LDPE container. 1-10,000 p p  sdutlms chemically s t a k  
for years in 2 5 %  H N O d  LDPE mntainer. 
V Cdaining Sonqdes (PrepawUT and Sdub;d) - Metal (Sdubte in acids] Oxide (Dlssolw by heating in HKN 
HN03; Ores [Carbonate fusion In Pt fogowed by HCI dissokdiank Organic Mattrices (Dry ash and dissolw in 1:1 HX, I 
HCI or HNh). 

ICPOES 3SO.0?3 nm 0.005 IO.OowSS pghL 1 ion Ce,Th 
ICPZIES 371 . O S  nm 0.004 i D.OCJ007 j q h L  I ion cc 
ICPOES 377.433 nm 0.005 I O.OOO9 VghL 1 
ICPhAS 89 amu 0.8 PPI nla 

4 

ing to container. 
M d c  WeigN Waleme; C m  P nalion Nu-, Chanlcd fonnln SdWon- 136.9053 +3, Q v ( O f f ~ ~ 0 ) 1 1 ' ~  

apic Warmti#\ gCP-OES 0.L.s are ween 9s radaVanlal - u i w $  
E3wmmua ()rrler ljse -rderlinedindicdes severe) 

$ rg$(.), "k(' 
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 accordlng 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 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of IQ Net International Certlflcatlon Network: 
Argentina (RAM), Australia (QAS), Austria (OQS), 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 (Sif), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!E!9 10.2 lSOnEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2tA Certificate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), AusMa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DMAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOUS), The Nethedands (RvA). New Zealand (IANZ), Noway (NA), 
Portugal (IW), Singapore (SAC-SlNGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and United States (NVlAP) (IC80 ES) 

10.9 I OCFR50 Appendlx B - Nuclear Regulatory Commission - Domestic Licenslng of Productlon and UtilizatlonTacllItles 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (ObsoletdObsewed) 



01038? 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 1V Shelf Life - The period of time during which the concentretion of the anam(s) In a properly packaged, unopened. and 
mused standard stored under environmentally controlled and monitored conditions wlll remain within the specified uncertainty 
range. Shetf life is limited primarily by transplratlon (loss of water from the solution) and infrequently, by chemica! instability. 
Transpiraticm skrdles (P-SP01020) of chemically-stable solutions performed a! lnwganic Ventures I IV Labs indicate a CRM 
shelf-liie of four years for solutions packaged in 5oO-mL low density polyethylene bottles. When stored under spedal conditions 
that mlnlmlre transpiration and instability, the shelf Ilk can be extended past this llmit. 

14.2 Expimtlon Date - The date after hich 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 1 IV Labs concurs wJth stale and federal regulatory agencies' recommendatlons that solutlcm standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 
Y 

Expiration Date: 
01i2006 - 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

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  / iiv 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. corn we bsite: www. ivstandards. corn e 
c e r t i f i c a t e  of a n a l y s i s  

3 .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(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." 

OESCRIPTION OF CRM Custom-Grade 1000 pNmL Zirconium in H20 tr. HNO3 tr. HF 

Certified Density: 0.999 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyre this CRM. The following equations are used in the 
calculation of the cert i f i i  value and the uncertainty: 

Certified Value ($D = 

Uncertainty (2) = 2 l & ~ d V  

Q =  m 

n = n u m r  d me;asaemnts 
BEj = The sumnation d all @r#iiarR estirmted errors 
(Most c m  ate t he masfrominstrmntal measurencerrt, 
weighing, dtutionto volunce, asd the fixed wrcr reportsd on t he 
MST SiM cettifkate of analysis.) 

n xI = Individual E&S 

m'a 

TRAC€ABILITY 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 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 NET SRMs. The uncertainties for  each certfmd value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.11 Assay Method #l 1004 f 2 pg/mL (Avg 2 runs) 

ICP Assay NIST SRM 3169 Lot Number: 990109 

Assay Method #2 ltooo pglrnL 
Gravimetric NET SRM Lot Number: See Sec. 4.2 



4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ali balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annuatty compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstihrte of Standards and Technology (NIST). The NIST Traceability numbers am 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gehart Scale Corp. of 
South Arnboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These welghts are tested 
annually by a NIST I NVLAP accredited callbration lab. The NlST test number is 822r260017-98. 

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 NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 17624WPi4452, 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. 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 NlEfALLlC IMPURITIES (TMI) DETERMlNED BY ICPlMS AND ICP-OES 1N VghL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and LCP-MS. The result from the most sensittve 
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 vm. 

51 AI 0.01416 

M Sb 0.00099 

!!d AS 0.01981 

M < 0.01981 

Q 8e C 0.40048 

!!d Bi < 0.00079 

M B 0.13864 

P 0.02123 

Q Ca 0.00809 

M Ce 0.00990 

M Cs 0.00059 

0 Cr 0.00881 

M CO < 0.00594 

&! CU 0.01188 
An - Checked by ICP-MS 

0 Li 0.00012 

M Lu 0.00079 

9 Ms 0.00012 

9 Mn 0.00401 

Q Hg C 0.04405 

Q MQ c 0.40048 

M Nd 0.00396 

- 0 Ni 0.01214 

a Nb 0.06010 

os 
M Pd c 0.00990 

0 p 0.01922 

M < 0.00396 

Q K < 0.00681 
0 - Checked by ICP-OES I - Spectral Interference 

Pr < 0.00059 

M Re < 0.00198 

M Rh < 0.00198 

!d Rb < 0.00198 

k! Ru 0.00396 

hn Sm 0.00198 

- 0 sc < 0.00064 

!$ se < 0.01585 

p si < 0.80096 

9 4 < 0.40048 

0 < 0.02803 

M Sr c o.OOo99 

Q S < 0.28033 

fa 0.03386 
n - Not Checked For 

6.0 INTENDED USE 
For the callbration of analytlcal 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 'Lvorklng reference samples" 
For interference studies snd the determlnation of correction coefficients 
For detection iimit and linearity studies 
For additional intended use,  contact N Tahntcal SMf 

I 

0 M u < 0.00396 

M v < 0.00396 

hd Yb 0.00198 

$2 Y 0.60401 

0 Zn e 0.04005 

P Zr 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL I 

HF Mote: 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 thls CRM. 

HOMOGENEITY - This solution was mixed according to procedure tV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

103 

1 OA 

10.5 

10.6 

IS0 9001:2000 Quality Management System Reglsttation - QMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acredbcion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Austnlia (QAS), Austria (OQS), 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), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swltzerland (SQS) 
ISOflE& 17025 - 1999 "General kqulrernents for the Competence of Testing and Calibtatlon" 
- Chemical testing - Accredited AZLA Certtficate Number 883.09 

lSOnEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materl8l ProduceW - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
MIA Mutual Recognttlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BECTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(WO), Denmark (DAW),  Finland (FINAS), France (COFRAC), Gemany (DAR), Hong Kong (HKAS, Ireland (NAB)1 Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), 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) (ICE0 ES) 
I OCFRBO Appendix B - Nuclear Regulatory Commission 
- Domestic Ficenslng of Production and Utlllration Facilities 

1 OCFWI - Nuclear Regulatory Commission - Reporting Defects and Non-Compltam 

MlLSTD9566ZA (Obsolete10bserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentratbn 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. 
Transpiratlon studies (PSPOI 020) of chemically-stsbb sohtions performed at Inorganic Ventures I N Labs Indicate a CRM 
shelf-ltfe of four years for solutions packaged in S h L  tow density polyethylene bottles. When stored under spedal condHions 
that mlniml%e transpiration and Instabiiity, 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 effect 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. 

Certtfication Date: March 19,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor W- ' L  

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Director 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

Pip et t e C alib r at ions 



Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 

Lab30 I000 / .do tK /e 0081 
TMAI 1000 / a 0 0  YQ /Io0 3g 
TMA2 1000 / a  O D 7 B  / I D  o s 4  
TMA3 1000 u 05 FOUd 
TMA6 1000 / e 0  0 7L. / , O d S 9  
TMBI 900 6*908Lf 9024 
TMCI 800 OB luocrc? 8.776 I 

TMDDI 750 dr.7SIG ~ d.7994-* 

3rd Reading (9) ' 

t- 
r: 

Q, 9001 - t 

A06 8 Y 
/. 000  CG 
/. 0 0 2 9  

..L 

/ * d O V O  

B - #fo 30 %-4 
B. 7q7a 

Balance #: + Thermometer #: 4 6 diH20 Temperature ("C): 2-3 

TMDI 700 '*'75%. * 70 7 r! + + % ~ i ! l t + - W -  0-644'7 
TMD2 700 & . ' ? o z 4  6 - 7 0  9 3  c/ .7c/25( 
TMEI 6.00 8 , 5 4 5 6  B.S9G7 s O q w  

ICFI 500 !gc-.L'6+& O * V ?  r5tt @.49 74 0-yg  3r 
L30-500 500 d. cor1 8 .  Sblb 8.(6 IL 
TMG3 400 ~ 3 4 3 3  49.393s- 3 9  21 
TMHI 300 0 k4 a 4  ) * V " l ( C L  

TMH2 300 c9# 2936 B. zqcg 2 4 G J  

TMJ2 250 6.2 4% 0. Z Y 9 9  @-ZY 77 
TMJ3 250 0 . 2 Y W I  8 .  Zr) 94 034 9 7 
TMK2 200 8.2- 4 9 4  ZtQO d). /QW 
TMLI 150 0.  I4$2 b./CC&O ALW g3 
TMMI 120 1 &*l194 61N9/ 
TMN3 100 0 b.t 04 Sevdcc 
lCNl 100 4?46 6.0  999 ~ f l 9 6  

TMQI 80 b 8 0  79s 4 . 0 7 9 9  a.o'a'60 

TMSI 60 & .ct 0 9 4 Y " I '  

TMUI 40 6 8  0402 8 . 0 3 9 9  8* D 480 

TMU2 40 8 . 0  Y.oG 8 . 8  r (b0  8 . 0 3 9  7 
TMVl 30 4 . b  2q7 aaozc)4 ~ . 4 2 9 7  
L30-20 20 @.oat13  & . O Z b \  8.0  '260 

TMWI 25 B.oz48 B -0 277 8 . 0 Z V b  
TMYI 15 0 u+ 0 6  4eVv; CIL 

TMF2 500 4979 8,498z - &.q?r4 
TMFS 500 0.50 3L( 1p ,5603 $ : 4 ~ 6 .  <m6 

TMJI 250 o 3 V 7 G  4.2477 0. LY?$ 

TMRI 70 out 4 S c v u l "  

LAB-30A 50 o e t  Fb&n A 

Date: 4- [reo< 

t 

I: 
r : 
f : 
[ 

r 
c 
t 
t 
t 
t 
I 

r' 
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SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 

FRM-246 (Rev 1/Mar 03) 

FRM-243-a (Rev 3/Mar 03) 



BooWpage: 08  UU9 010395 
SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

&&b &?#* ~ / f & / O S *  
SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 



An a I ys t 

Reviewed by 

, 

BooWpage: 08 010 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log (j 10 3 9 6 

Balance #: ] Thermometer #: 60 11 diH20 Temperature (" C) 'TL. 0 

Eppendorf ## [ True Value (pL) I 1'' Reading (9) 1 2nd Reading (9) I 3rd Reading (9) 
I I 

FRM-244 (a) (Rev 5IApr 04) 



Boo Wpage: 08 uil 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

i\ 
(Qpace provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

r‘ 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (4) % of True Value 
- 

20 0.0 199 0.0200 0.0198 0.020 99.50 
100.03 

200 0.1996 0.1997 0.1997 0.200 99.83 
20 

200 
20 

200 
20 0.0200 0.0202 0.0202 0.020 5 ,  100.67 

AD J200-G 1 00 0.0988 0.0992 0.0990 0.099 [! 99.00 
200 0.1986 0.1990 0.1995 0.1 99 99.52 

20 
AD J200-H 1 00 

200 
20 

ADJPOO-J 100 
200 
20 

200 
20 

ADJ2OO 100 
200 
20 

ADJ200 100 
200 

ADJ2OO-A 100 0.0998 0.1001 0.1002 0.100 

r 

AD J200-C 100 OUT OF SERVICE 

. 
AD J200-D 100 OUT OF SERVICE 

. 

1 
I 
1 

AD J200-K 100 GLOWBOX- NOT IN USE 

1 

FRM-247a (Rev 4/Apr 04) 

I 
I 
I 

FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log C, 1 0 3 9 8 
Balance#: 3 Thermometer #: [ I diH20 Temperature (" C) 2 I 
I Eppendorf # I True Value (pL) I 1'' Reading (9) I 2"d Reading (9) I 3rd Reading (9) I 

FRM-244 (a) (Rev 5/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) 
100 0.000 

ADJl 0004 500 0.000 
1000 0.000 
100 0.000 

ADJ 1 000-D 500 0.000 
1000 0.000 
100 0.000 

ADJ1000-E 500 0.000 
1000 0.000 
100 0.000 1 

ADJ1000-F 500 0.000 
1000 0.000 
100 0.1017 0.1018 0.1017 0.102 

ADJl000-G 500 0.4934 0.4945 0.4960 0.495 
1000 0.9919 0.9960 0.9992 0.996 

100 0.1010 0.1013 0.1017 0.101 
ADJl000-H 500 0.4954 0.4990 0.4978 0.497 

1000 0.9969 0.9992 1.007 1 1.001 

100 0.0995 0.0993 0.0996 0.099 
ADJ1000J 500 0.496 1 0.4966 0.4967 0.496 

1000 1.0018 0.9998 0.9978 1 .ooo 
100 0.000 

ADJlOOO 500 0.000 
1000 0.000 
100 0.000 

ADJl 000 500 0.000 
1000 0.000 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

% of True Value 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

101.73 
98.93 
99.57 
101.33 
99.48 
100.1 1 

99.47 
99.29 
99.98 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

010399 

\ 

J&k?A+ 
SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2ISept 02) 



Booklpage: 08 070 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo& 10 4 ( 

Balance #: J b Thermometer #: W I  diH20 Temperature (" C) "5 0 

Ana I ys t 

Reviewed by 

Date: ElaJE 

j o  

FRM-244 (b) (Rev 4IApr 04) 
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SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

\ SwRl- Div. 01, Inorganic laboratory Adjustable Pipette Verification Spreadsheet 

I 

FRM-247b (Rev 3/Apr 04) 

I 
I 

I 

m 
I 
I 
I 
I 
I 

I 
I 

FRM-244 (Rev 2/Sept 02) 

I 
m 



Bookipage: 08 u72 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 010402 

Balance #: 3 ( /  Thermometer #: 6- c I I diH20 Temperature (" C) 2 1 

FRM-244 (b) (Rev 4IApr 04) 



BooWpage: 08 129 
SwRl- Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

ADJSOOO 

ADJ5000 

010403 

500 0.000 0.00 
2500 0.000 0.00 
5000 0.000 0.00 
500 0.000 0.00 

2500 0.000 0.00 
sonn 0.000 0.00 

SwRI - Div. 01, inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

YL 
L 
b 
L 

b 
L 
b 
D 

m 

LI 
b 
b 
L 
L 
L 
L 
D 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 



I 
I 

I 
II 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0 1 0 4 c; 4 
Balance #: / ( o  Thermometer #: 60 I 

- 

diH20 Temperature (" C) 7% 0 
I Eppendorf # I Truevalue (pL) I 1"Reading (9) I 2"d Reading (9) I I 3rd Reading (9) I 

ADJ5000-C 2500 
5000 

Date: 05 
Date: &/%6/cls 

FRM-244 (c) (Rev 3IApr 04) 
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$NRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

/ (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) ,\ 
,/ 

SwRl - Div. -01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

500 
ADJ5000 2500 

5000 

FRM-247c (Rev 3/Apr 04) 

FRM-247c (Rev 3/Apr 04) 

L 
4 

I 

FRM-244 (Rev 2/Sept 02) 



1 
1 
1 
1 
1 
II 
4 
1 
1 

Eppendorf # True Value (pL) 1" Reading (9) 2"'Reading (9) 
500 . 4Sk6 _L I5 - i iL4  

AD J5000-C 2500 2- yq 7$/ 2 -?f%56 
5000 ~ . C C l l  5 - cc l2  
500 

ADJ5000-G 2500 ((3 CLT- 

ADJ5000-H 2500 &(A/( fiF 

ADJ5000-I 2500 -3- &3 7 2: 5 3 6  4 
I 5000 5'. c?cf9 g-, 0 3 j f 7  

5000 
500 - 
5000 
500 ? 923- 2 150d 

500 
0 ADJ5000J 2500 \ 

1 

f d  Reading (9) 

# 55p7 
9 Lj7 

-9 ,ar& 3 

0' i Le- 

SE-LL"I L Y  

5330 
2- ffJ$$ c, C'G3& 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification L o q  9 i) 4 il) 6 
Balance #: 3 i /  Thermometer #: 

0 5000 

500 
ADJ5000-K 2500 

I 5000 
I 500 

ADJ5000-L 2500 
0 5000 
0 500 

0 
v). 

v, ADJ5000-M 2500 
5000 
500 

ADJ5000-N 2500 
5000 
500 

ADJ5000 2500 
5000 
500 

ADJ5000 2500 
5000 

c-0 1 diH20 Temperature (" C) / 

- 

c 

9d A pi- ;/3 Lc 5 c2' 

,933 8 5 3 q /  9 5TW 
2- +7L(/L=;) 2 4 7 5 7  5 . 5 3 i 3  
!L 3 F b  4' q% cf .r*596M 

V 

FRM-244 (c) (Rev 3IApr 04) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

Balance Calibrations 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

BALANCE #: LOCATION: SERIAL #: TOLERANCE: 
19 Bldg. 70 Lab 27 0068597 k0.05 

Date Std Wt (g) Recorded Wt (g) Operator 
if= 

If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

COMMENTS: 

0 8 -  

Page 26 of 30 

/ B . W  

q-/Gj-CT /b 01, 
->- io-  0s 
7 

/ t ' d d  

c- 2q-e r /d*bc) 
r- zg-65 / O S 0  

.e 

F-c-  2 3 - 6  5 / a 8 0 u  

FRM- 1 12 (Rev 2/Aug 03) 

z LCO *&!!0624 -/ 

, / c  .c"Q 

p*  0 c) I= 
/& -BO 1 6  
jLPsr0 e 
16. Ob G 

P- i P  -@ 
w 

// 

It' 

Southwest Research Institute@ 
Division 01 

- BALANCE VERIFICATION LOG 

Page 21 of 30 

FRM-112 (Rev 2/Aug 03) 
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BALANCE #: LOCATION: SERIAL #: TOLERANCE: 
34 Bldg. 70 Lab 27 1116031935 +O. 0005 

Date Std Wt (g) Recorded Wt (g) Operator 

I 

COMMENTS: 

Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page 28 of 30 

FRM- 1 12 (Rev 2/Aug 03) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 050426-3 

DI Water Verification 



I 
3 
II 
I 
3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE ,e 

(P BUILDING 7 0  % 
HIGH PURITY SYSTEM (HP) cip041:: 

Contact U.S. Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a P.O.) 0 8 

I - 
I - 
I - 
I - 

- I 

Legend: Check = Green (OK); X = Red (call for service) 

.? ' 

% LOW PURITY SYSTEM (LP) 

I QCLIGHTS 

L- 

L, (I 

W 

W 
J I &A 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Re r OlJan 04) , 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27509 
SDG: 262217 
CASE: CNWRA 
VTSR: April 25,2005 
PROJECT#: 06002,01.242 

Wl4I.2 
TASK ORDER: 050426-3 

SURVEILLANCE REPORTS 
From Division 30 



institute Quality Assurance 
S u we i I la ncie Re port 

Project Number: 20.06002.01.031 I Report Number: 2005-SR-0213 I Page 0 of 1 

Sumeftlance Scope: Monitor the Tests for Trace Metal Analysis by ICP and ICPMS testing. The client is SwR@ Division 
20 and this is a QA Nudear sunreitlance, 

Reference Documents: Task Order 050325-1,0W2M and 050502-4. 

Starting Date: 6/01/2005 

Instituts QA Representative: Mark R. Ehnstrorn 

Ending Date: 6/001/2005 

_ _  
Person@) Conducting JestrrExamlPrucedute: Various Division 01 personnel 

Satisfactory Findings: Test records were reviewed for ICP and lCPMS testing for major and minor elements for three 
task orders for Division 20, Test notes clearly indicated that 10 CFR 50, Appendix B and 10 CFR Part 21 were applicable 
to this testing. The sample Receipt and Laboratory Sample Identification numbers were now. Documentation packages 
included information such as Laboratory Fixed and Adjustable Pipette Verification Log information; Balance Verifkation 
togs; ICP Calibration Blank Solution Informatby and Certificates of Analysis and of Reference Materiak from the 
suppliers that provided materials during the test. 

Unsatisfactory Findings: N/A 

Nonconfurmance Report Numbec N/A CAWSCAR Number: N/A 

Attachments: None 

RecommendationslAcXions: Direct reference to specific test methods or SwRl procedures a u M  not be identified in two 
of the d8ta packages. These two packages stated that the test method was, "Suy SwRl Method." It is recommended that 
the specific test methods be referenced in the instruction area of the Laboratory Task Order Form. 
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