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SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET bf;l,. 

010002 

Potassium 
Selenium 
Silicon 

Sample ID 
c-cs-1 I 1 

33.2 4.00 
<0.0500 0.0500 

2.63 0.200 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276580 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03130106 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

<0.0500 0.0500 

<I .nn 

0.0500 

<0.0500 0.0500 

<0.100 0.100 

Yttrium 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 010003 

Sample ID 
c-cs-1 I I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 276580 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I 0.00% IZirconium <0.0500 I 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010004 

Sample ID 
I c-cs-1 I 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI Date Received: 03/30/06 

Matrix: Water Project No.: 06002.01.222 

Lab System ID: 276580 SRR: 28901 

Method: ICP SW846 6010B Task Order: 060330-39 

Page 3 of 14 NA- Not Applicable. 

This report may not be reproduced except in its entirety without the written approval of SH rRI. 



SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANAL~SS DATA SHEET 010005 

Sample ID 
I c-cs-IO I 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 27658 1 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03130106 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 
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This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010006 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276582 

Method: ICP SW846 6010B 

Sample ID 
I c-cs-2  I 
Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I Sample I Reporting I 

Arsenic <0.0500 0.0500 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPI% ANALYSIS DATA SHEET olooo7 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276583 

Method: ICP SW846 6010B 

Sample ID 
I c-cs-3 1 
Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I Sample I Reporting I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010008 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276584 

Method: ICP SW846 6010B 

Sample ID 

I c-cs-4  

Client: Division 20 

I I Sample I Reporting 1 

Date Received: 03130106 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I 
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SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA~LEET 010009 

Sample ID 
I c-cs-5 I 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276585 

Method: ICP S W846 60 1 OB 

Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I Sample I Reporting I 

ILithium 0.0500 I I 

J~ilicon I 1.18 I 0.200 I 
Silver <0.0500 0.0500 

Sulfur 0.200 
1 Thallium I <0.150 I 0.150 I 
IThorium I <0.250 1 0.250 I 

<0.0500 0.0500 
Titanium <0.0500 0.0500 

eo. 100 0.100 
Uranium 
Vanadium <0.0500 0.0500 
Yttrium <0.0500 0.0500 

lZinc I <0.0500 I 0.0500 I 
lzirconium I <0.0500 I 0.0500 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE A N A L & ’ &  DATA SHEET 010010 

Analysis 
Aluminum 
Antimonv 

Sample ID 
I C-CS-6 I 

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

<OS00 0.500 
<0.100 0.100 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276586 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

This report 

IArsenic I <0.0500 I 0.0500 I 
I Barium I <0.0500 I 0.0500 I 

0.653 0.500 

Nickel <0.0500 0.0500 

Phosphorus I <0.200 1 0.200 
Potassium 16.9 4.00 
Selenium <0.0500 0.0500 
Silicon 0.200 
Silver <0.0500 0.0500 
Sodium 
Strontium <0.0500 0.0500 

I 6.21 I 0.200 I 
Thallium I <0.150 I 0.150 
Thorium <0.250 0.250 

<0.0500 0.0500 
Titanium <0.0500 0.0500 
Tun sten <0.100 0.100 
Uranium <2.00 
Vanadium <0.0500 0.0500 

I <0.0500 I 0.0500 
<0.0500 ] 0.0500 

{Zirconium I <0.0500 I 0.0500 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 0~0011 

Sample ID 

I c-cs-7 i 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 276587 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

Page 10 of 14 
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SOUTHWEST RESEARCH INSTITUTE 
SAM?f% ANALYSIS DATA SHEET 

. 

Of 0012 

1 -  

Manganese <0.0500 0.0500 
Molybdenum <0.0500 0.0500 
Nickel <0.0500 0.0500 
Palladium <0.200 0.200 
Phosphorus <0.200 0.200 
Potassium 17.9 4.00 
Selenium <0.0500 0.0500 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276588 

Method: ICP SW846 6010B 

I 

Titanium I <0.0500 1 0.0500 
Tungsten <0.100 I 0.100 

Sample ID 
I C-CS-8 

Client: Division 20 

. 

Date Received: 03/30/06 

Uranium <2.00 2.00 
Vanadium <0.0500 0.0500 
Yttrium <0.0500 0.0500 
Zinc <0.0500 0.0500 
Zirconium <0.0500 0.0500 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I Sample I Reporting I 

Bismuth c0.150 0.150 

Chromium <0.0500 0.0500 
kobalt I <0.0750 I 0.0750 I 

<0.0500 0.0500 

<0.0750 0.0750 
<0.0500 0.0500 
<0.0500 0.0500 

4 . 0 0  

IMamesium I <OS00 I 0.500 I 

Silicon 1 1.18 1 0.200 
Silver <0.0500 1 0.0500 
Sodium 
Strontium <0.0500 0.0500 
Sulfur 0.200 
Thallium <O. 150 0.150 
Thorium <0.250 0.250 

<0.0500 0.0500 
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SOUTH WEST RESEARCH INSTITUTE 
* > : t  

SAMPLE ANALYSIS DATA SHEET 010013 

, 

Sample ID 
I c-cs-9 I 

Analysis I Result(mg/L) I Limit ( m a )  
Aluminum I <0.500 I 0.500 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: 276589 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 03/30/06 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

I I Sample I Reporting 1 

Page 12 of 14 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010014 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: NA 

Method: ICP SW846 6010B 

This report m 

Sample ID 

I LCSW - D12H2 / D13H2 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 28901 

Task Order: 060330-39 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 010015 

Sample ID 
I PBW - D12H2 / D13H2 1 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Water 

Lab System ID: NA 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: NA 

Project No.: 06002.0 

SRR: 28901 

Task Order: 060330- 

NA- Not Applicable. Page 14 of 14 

11.222 

,3 9 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

010016 TASK ORDER: 060330-39 

Task Orders/Ol-QPP-015 



Southwest Research Institute Laboratory Task Order 
TO #: 060330-39 Revision: 1 

SDG: 276580 
VTSR: 03/30/06 
CASE: CNWRA 

SRR#s: 28901 
Client(s): Div. 20 

Project@): 06002.01.222 
Manager(s): DAMMANN, MIKE 
To PM: 04/24/06 
To QA: 05/01/06 

010017 To Client: 05/08/06 

DIVISION 2 0  - CNWRA. 4-WEEK TAT. Using 25-day TAT for PM/preliminary, DRG/QAU; 27-day TAT 
hardcopy; subject to change. 
Work is 10 CFR 50 Appendix B, 10 CFR Part 21, contact MARK EHNSTROM (ext. 3530) or CHARLIE 

BUTCHER (ext. 5928. pager 271-5172) or JO ANN BOYD (ext. 2169) BEFORE STARTING ANY WORK ON THIS 
TASK ORDER, 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

* *  NOTE * *  Somewhere on your data, please make a notation indicating WHO and WHEN Mark 
Ehnstrom or Charlie Butcher or Jo Ann Boyd were contacted. This will help facilitate the final 
package to QA. 
- - -_____- - - - - -__- - . - . - - - - - - - - - - -  

TWENTY samples received on 03/30/06 for ANIONS by IC and MAJOR & MINOR elements by ICP. Out of 
the 20. 10 samples are for ICP, which are listed in this task order. Point of Contact is BRADLEY 
WERLING (~6565). 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 
Revision 1, 5/2/06: prelims emailed on 4/21/06, revised due dates to allow time for copies to 

be made. (jr) 

I Documents Related to this task order: 22327[COC 289011 

Test: DIL-DILUTION 
Section: METALPREP 

Test: ICP-SWRI 
Section: METALS Cnt: 10 

Page 1 of 1 ver 04/26/2006 
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QUALITY PROJECT PLAN FOR 

PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL 
AND ENVIRONMENTAL CHEMISTRY 
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

Ol-QPP415 
I Division 01 

Rev 5/June 2004 
Page i 

QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL A N A L Y S M  0 01 9 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

Sw RI AUTHORIZATION SIGNATORIES 

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

(2 1 0) 522-24 1 2 DATE 
< -&d 

RE 
Director, Department of Analytical and Environmental Chemistry 

/--7 

(210) 522-51 62 

CH~STOPHER H&SON (210) 522-5838 
Quality Assurance Engineer ‘ 1  

. . . .  . . .. . . .. . . ~ . .  .- .. - .  

Southwest Research Institute Proprietary 



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01-QPP-015 
Divis~on 01 
Rev 5:June 2004 
Page 1 1  
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 -QPP-015 
Division 01 
Rev S/June 2004 
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010021 
PERFORMANCE OF CHEMICAL ANALYSES 

FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

1 .O INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Quality Plan (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 
,Environmental 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 

3.1 SwRI Quality System Manual - 2000 

3.2 70 CFR 50, Appendix 5, ASME NQA-7 

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

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

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

4.1 Indoctrination and Training 

4.1.1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. 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 



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 -QPP-015 
Division 01 
Rev 5IJune 2004 
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4.2 

4.3 

4.4 

4.5 

01 Quality Assurance. OS8022 
4.1.2 Indoctrination and training of personnel shall be conducted in a: sordarw wlth 

SOP-01-6.2.1, Qualification and Training. 

Qualification of Personnel 

4.2 1 Testing personnel shall be designated as qualified to perform ap; i c n b  
activities as specified in SOP-01-6.2.1, Qualification and Training 

4 2 2 During the performance of each testing process, testing persor el ? '  

access to the necessary documented procedures, i.e., QPP, QAI Ta. 
Division Quality System Standard Operating Procedures (SOPS) 
test/analytical procedures (TAPS) available for ready reference 

IKI 

4 2 3 Any person who has not performed testing activities associated wit: C?H, . 
method being used for nuclear utilities projects for a period of o m  vea 
reevaluated prior to the conduct of the test. 

4 2 4 Quality Assurance personnel witnessing the testing process for I> J C k  
shall have documented evidence of qualifications maintained by Institi,' 
Systems or Division 01 Quality Assurance 

Design Control 

Not applicable to activities conducted within the Department of Analytica. 2'3:' 

Environmental Chemistry. 

Right of Access 

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

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

Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-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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Division 01 Quality Project Plan 
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Division 01 
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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-Ol-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 SwRI Receipt Traveler or FRM-109, Item Receipt Report, as 
specified in SOP-Ol-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; 
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4.7.7 

4.7.8 

4.7.9 

4.7.10 

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 eqc 
standardization and testing shall be recorded on the individual testins dat:: :. 
to provide traceability. 

Samples supplied to SwRl for testing shall be received by the Samplr CU 
and logged into the laboratory logbook. Sample documentation r n d  : 
custody shall be maintained in accordance with TAP-01-0407-001, S a ~ k  ,%:.r' :; . 

Inspection, and TAP-01-0407-035, Organic and Inorganic Sample Sea:  -ity. 

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 

(f) Sample retention date, when applicable. 

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

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, 
/tern ldentification and Traceability. 

Southwest Research Institute Proprietary 
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4.8 

4.9 

4.10 

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. 

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 

4.8.2 

samples; 

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

(e)  Test records. 

Inspection and Testing 

4.9.1 

4.9.2 

4.9.3 

4.9.4 

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. 

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

Controls for measuring and test equipment shall 
Control of Measuring and Test Equipment. 

Controls for identification, segregation, reporting, 
items and conditions shall be as specified in 
Reporting. 

be as specified in SOP-01-7.6.1, 

Handling, Storage, Packaging, Preservation, and Delivery 

and resolution of nonconforming 
SOP-01 -8.3.1, Nonconformance 

4.10.1 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 orderlrelease number and line 
item number(s) relevant to the package. 

Southwest Research Institute Proprietary 
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4.11 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-01-0407-014, Inventory of Case File Purges, and SOP-OI- 
4.2.4, Storage and Maintenance of Qualify Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

4.1 1.2 Records shall be traceable to associated items and activities and shall accurately 
reflect the work accomplished or information required. 

4.1 1.3 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 Analyticai 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 L I S ~  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 10 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 SwRl Operating Policies 
and Procedures (OPP). Safety hazards or defects that could create a substantial 
safety hazard shall be reported. Substantial safety hazard means a loss of safety 
function to the extent that there is a major reduction in the degree of protection 
provided to public health and safety. 

4.1 3 Certified Test Report 

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

Southwest Research Institute Proprietary 
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orderhelease 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. 

Title of document changed from the Standard Project Quality Plan SPQP-CH/AN to Quality Project 
Plan, QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 

Revised 4.1.1 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 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 

Chain of Custody/Login Paperwork 



SAMPLE LISTKHAIN OF CUSTODY 
Southwest Research Institute@ 

Chemistry and Chemical Engineering Division 
6220 Culebra Road 

a BPVDLEY w%LlK 

.. 
9 - Air 
3 - Biota 

E - Emission/Stack - - Liquid 

Sd - Solid 
; - Soil 
SED - Sediment 
r - Tissue 
N -Water 

3 - Dust 

- Product 

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

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

Date Relinquished by (PrinVSignature) 

Date Received by (PrinVSignature) 

I 
Date Relinquished by (PrinVSignature) 

I 
Requested Turnaround: 
i 2Weeks 
i 3 Weeks xw 
SwRl Contact 

REMARKS 
Preservation 

d = NaOH to pH >12 
e = Cool (4°Ci20c) 
f = Other (specify) 

Div 01 COC Form 01 -01 -001, Rev 8/02 Page 4 of 1 



SAMPLE LOG-IN SHEET 

010030 
Lab Naine 

Sou t hw e s t Res e arch I n s  t i tu t e Page 1 of 1 

I.og-in Date 
2 3 i 3'2 /I 2 3 I? 6 

Sample Delivery Group No SAS Nu! er h+ B. Wer l ing  
Reinarks 06002.01.222 Corresponding Rkmarhs 

Condition of Sampli. 
Shipment. etc 

EPA Sample # Sample Tag # Assigned Lab # 

A-CS-1 N " e  276570 Intact 
P r e s e n t s * )  
Intact/Broken 

I 

2 

3 

4 

> 

6 

7 

8 

9 

I 0 

/ I  

I2 

A-CS-10 

A-CS-2 

A-CS-3 

A-CS-4 

A-CS-5 

A-CS-6 

A-CS-7 

A-CS-8 

A-CS-9 

c-CS-1 

c-cs-10 

c-cs-2 

c-cs-3 

C-CS-4 

C-CS-5 

C-CS-6 

c-cs-7 

276571 

276572 

276573 

276574 

276575 

2-16576 

276577 

276578 

276579 

276580 

276581 

276582 

276583 

276584 

276585 

2;'6586 

276587 

Int d C: 

Intact 

Intact 

Intact 

I n t a c t  

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

Intact 

:n:act 

Intact 

Custod) Seal Nos 

-Absent 

Present- 

Chain-of Custody Records 

1 rafiic Reports 
o r  Packing I tits 
A i rh  i I I Ai r b i 11 / S t 1 &: ke ' 

-Absent 

Airbill No HAND DELIVERED 

Present a Sample lags 

Sainple I ag Number5 

Custody 

@Q/ B ro ke n * / 
Leaking 

Sample Condition 

Cooler Temperature 22. oc 

@NO* Does Inforniation 
on custod! 
records t ra fii c 
reports. and 
sample tags 
agree ' 

Date Receiied at Lab 03/30/2006 

16: 00 :00 Time Receibed 

C-CS-8 N0"i 276588 Intact Sainple Transfer 

f raitioii c-cs-9 N 0 " t  276589 Intact 

Q I2 Area # 

B\ 
DIN0 ROMAN 

On 
03/30/2006 

Logbook No ample Rece ip t  1289011 
Logbooh Page No 

Re\ ie\\ed B\ 

FORM DC-I OLM04 2 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 

Copies of Login Book 



Sample Login Book 
Mar 30,2006 

276530 
276531 

010032 

BEA000819 Water 
BEA000820 Water 

SwRl Login Area 
Division 1 

276532 
276533 

Sample Receipt: 28899 
VTSR Date: Mar 30,2006 

BEA000821 Water 
BEA000822 Water 

Project: 1 1543.1 3.00X 
VTSR Time: 08:OO:OO 

276539 BEA000834 

Client: CH2M-WG Idaho (C 
Manager: DAMMANN, MIKE 

Water 
Water 
Water 

276552 
276553 

WI-R29-02- 20060329 Air 
WI-R29-03- 20060329 Air 

276534 I BEA000823 I Water 

276554 

276535 I BEA000824 1 Water 

WI-R36-01- 20060329 Air 

276536 1 BEA000831 1 Water 

276555 I WI-R36-02- 20060329 

276537 I BEA000832 1 Water 

Air 

276538 I BEA000833 1 Water 

Sample Receipt: 28900 Project: 06685.61 .OOX Client: US EPA REGION II 
VTSR Date: Mar 30,2006 VTSR Time: 08:OO:OO Manager: TAN, CK 

276548 I WI-R22-01- 20060329 I Air 
276549 I WI-R22-02- 20060329 I Air 

276550 1 WI-R22-03- 20060329 I Air 
276551 I WI-R29-01- 20060329 I Air 

I Sample Receipt: 28901 Project: 06002.01.222 Client: Div. 20 I 
I VTSR Date: Mar 30,2006 VTSR Time: 16:OO:OO Manager: DAMMANN, MIKE I 

Page Number: 5757 (section 1 of 4) Version (04/28/2006) Printed: May 4 2006 3:36PM 



Sample Login Book 
Mar 30,2006 

276574 
276575 

SwRl Login Area 
Division 1 

A-CS-4 Water 
A-CS-5 Water 

Sample Receipt: 28901 Project: 06002.01.222 Client: Div. 20 
VTSR Date: Mar 30,2006 VTSR Time: 16:OO:OO Manager: DAMMANN, MIKE 

276578 
276579 

276572 1 A-CS-2 I Water 

A-CS-8 Water 
A-CS-9 Water 

276573 1 A-CS-3 j Water 

276582 
276583 

c-cs-2 Water 
c-cs-3 Water 

276576 1 A-CS-6 I Water 

276584 
276585 

276577 I A-CS-7 I Water 

c-cs-4 Water 
C-CSB Water 

276586 
276587 

276580 I C-CS-1 I Water 

C-CS-6 Water 
C-CS-7 Water 

276581 I C-CS-10 1 Water 

276588 
276589 

C-CS-8 Water 
c-cs-9 Water 

Sample Receipt: 28902 
VTSR Date: Mar 30, 2006 

Project: 01.00751d.007 
VTSR Time: 17:30:00 

Client: Div.01 
Manager: DAMMANN, MIKE 

I 276591 I 2006Q1-02 I Wipe 
I 276592 I 2006Q1-03 1 Wipe 
I 276593 I 2006Q1-04 I Wipe 
I 276594 I 2006Q1-05 1 Wipe 
I 276595 I 2006Q1-06 I Wipe 
I 276596 I 2006Q1-07 I Wipe 
I 276597 I 2006Q1-08 I Wipe 

Page Number: 5757 (section 2 of 4) Version (04/28/2006) Printed: May 4 2006 3:36PM 



010034 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 

RAW DATA 



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

_I *40uL P IV#5254 Exp.6106 - '4OuL Si 1V#5665 Exp.3/1/07 

- *lOOuL Spike-1 #5528 Exp.12/30/06 - 
*40uL ICAL-1 SpeM5529 exp. 12/30/06 

PBW&LCSW are prepared as 1 Omls 1 %HN03 / 5% HCL 
I I I 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESElqRCH INSTITUTE 
SAN ANTONQ-THAS -78228 BOOK / PAGE: 

1 

icrowave-FusionTeflon-Rock-OTHER & \AU h l  

IX: Waterc/Soil-Biota-Solid-Liquid-TCLP Ext-OTHER 

HC104# HF# 
NAL STD: Sc @ 10 PPM2Be @ 10 PPM-SOURCE: 

Sarnpk Identification I I df lWT(g) ll.V.(ml) 1F.V. 
I I I 

I I 

PREPARED BY: DATE: 4 -13 * 6  
REVIEWEDBY .  DATE:,^^^ 
DISPOSAL INT/DATULOC: 

FRM191 (Rev 4/Jan 05) 



BOOW PAGE 11, 082 

CCV/ICV 
CRI 

ICSA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 

nQ, fi?> 
1 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

DATE 4 -13-0c 

As Intensity: 9 4  C .sb L 

ANALYST 

As 189.042 Profile Line 

010036 

PEAK POSITION - ,O I6 c6Ts 
VERNIER POSITION % I\ 

COMMENTS: 

MAINTENANCE: I 
I 

I 
~ 

I 
""'I4 I d u q  REVIEWED BY: 

FRM-223 (Rev 1IApr 03) 
Page 1 of 2 



19 I sui 
BOOK/ PAGE 

CLP STDl SC 
CLP STD2 SC 
CLP STD3 SC 
CLP STD4 SC 
CLP STD5 SC 

BLK SC 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

oh&)\ 

/ 
84,065 

POWER: \ZOO 

CCVIICV 
CRI 

ICSA 
ICSAB 

CURRENT PROPOSED 
Na 
Fe 

CS, Sr 

/> 6 m-3 
\ 

nbm? 

FLOWS: 
Aux 
Coolant 6c> 
Mass Flow Controller M(* 

010037 

COMMENTS: 

MAINTENANCE: 1 
leaned Torch: YES 
hanged Pump Tubing: /YES 
leaned Optics: YES 

OTHER: 

REVIEWED BY: DATE: ob 

FRM-285 (Rev l/Apr 03) 
Page 1 of 2 



ICP Calibration BlanWICBICCB Solution 
I 

I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

& 010038 ID: BLK- 06m \ 
Date Prepared: 5 - I --O 6 Prepared By: 

Make up as needed in lOOOml volumetric flask. 

Added 1 10 ml HN03 INORG #: C644 
Added ’ 50 ml HCL INORG #: 5-6 L c( 
Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5- I - r ~  & / INORG #: SI + <- 

ICP Calibration BlanWlCB/CCB Solution 

Date Prepared: 4 -3 36 Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added J 10 ml HN03 INORG #: %% 10 

Added ./ 50 ml HCL INORG #: 56 k C_ 

Added L 1 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 5-1 *& INORG #: 5 =’\- 

L ID: BLK- &h3 

ICP Calibration Blank/lCB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

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

ICP-CaIibrationBlank/lCB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

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

FRM-296 
(Rev O/May 02) 



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

I 
I 
I 

-~ 
~ 

ICP ICV/CCV SOLUTION 010039 
CCV- 0 6 0 0 3  

Date Prepared: 4 -3 Prepared By: 

HN03 INORG #: 5q 1 U HCI INORG #:I 

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

Expiration Date: 5- - I -oc 

FRM-297 
(Rev O/May 02) 



I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

010040 ICP Calibration Standards 
Date Prepared: 4 - 3 c b L  Prepared By: & I 

HN03 INORG #: 5-3~0 HCI INORG #: 5-6 %6 

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

Prepared 

Expiration Dates: 
STD1: <-lQd 

STDS: 5 - L  d 
STD3: 5-'-uL 

FRM-299 
(Rev O/May 02) 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

rl ' 

0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.015 
0.05 

0.005 
0.0075 
0.005 
0.005 

0.1 
0.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 

DIV20-060330-39Trace 

'% sigwt Dilution Calc RL 
0.0409 Or0409 
0.277 0.277 

0.0001 0.0001 
0.045 0.045 

0.0027 0.0027 
0.0013 0.0013 
0.1374 0.137 
0.0836 0.0836 
0.0056 0.0056 
0.0501 0.0501 
0.0165 0.0165 
0.0122 0.0122 
0.7024 0.702 
0.055 0.055 

0.0035 0.0035 
0.3109 0.311 
0.0008 0.0008 
0.0087 0.0087 
0.0189 0.0189 
0.0947 0.0947 
0.1683 0.168 
0.0228 0.0228 
0.0386 0.0386 
0.1808 0.181 
0.0038 0.0038 
0.0312 0.0312 
0.0126 0.0126 
0.0022 0.0022 
0.0089 0.0089 
0.002 0.002 

0.0344 0.0344 
1.8398 1.84 
0.0076 0.0076 
0.075 0.075 

0.0032 0.0032 
0.0051 0.0051 
0.024 0.024 

0.04946 0.0495 
1.95355 1.95 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 2.00279 

Mob 

0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.005 
0.05 
0.005 

ugh1 Date Time 
0.00409 04/13/06 1651 
0.0277 04/13/06 1651 

0.00001 04/13/06 1651 
0.0045 0411 3/06 1651 

0.00027 04/13/06 1651 
0.00013 04/13/06 1651 
0.01374 04/13/06 1651 
0.00836 0411 3/06 1651 
0.00056 0411 3/06 1651 
0.00501 04/13/06 1651 
0.00165 04/13/06 1651 
0.00122 04/13/06 1651 
0.07024 04/13/06 1651 
0.0055 0411 3/06 1651 

0.00035 04/13/06 1651 
0.03109 04/13/06 1651 
0.00008 04/13/06 1651 
0.00087 04/13/06 1651 
0.00189 04/13/06 1651 
0.00947 04/13/06 1651 
0.01683 04/13/06 1651 
0.00228 0411 3/06 1651 
0.00386 04/13/06 1651 
0.01808 04/13/06 1651 
0.00038 0411 3/06 1651 
0.00312 04/13/06 1651 
0.00126 04/13/06 1651 
0.00022 04/13/06 1651 
0.00089 0411 3/06 1651 
0.0002 04/13/06 1651 

0.00344 0411 3/06 1651 
0.18398 04/13/06 1651 
0.00076 04/13/06 1651 
0.0075 0411 3/06 1651 

0.00032 04/13/06 1651 0 
0.00051 04/13/06 1651 )~r 
0.0024 04/13/06 1651 0 

0.04946 04/13/06 1656 0 
1.95355 0411 3/06 1656 SpI 
2.00279 04/13/06 1656 )1. 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

rl mglL sigwt Dilution Calc RL uglml Date Time 
0.02 0.00087 0.00087 1 0.02 0.00087 04/13/06 1656 

0.005 2.01222 2.01 1 0.005 2.01222 04/13/06 1656 
0.005 0.04954 0.0495 1 0.005 0.04954 04/13/06 1656 
0.015 0.00389 0.00389 1 0.015 0.00389 04/13/06 1656 
0.05 20.73214 20.7 1 0.05 20.73214 04/13/06 1656 

0.005 0.04923 0.0492 1 0.005 0.04923 04/13/06 1656 
0.0075 0.50079 0.501 1 0.0075 0.50079 04/13/06 1656 
0.005 0.19352 0.194 1 0.005 0.19352 04/13/06 1656 
0.005 0.24774 0.248 1 0.005 0.24774 04/13/06 1656 

0.1 1.14167 1.14 1 0.1 1.14167 04/13/06 1656 
0.0075 0.00025 0.00025 1 0.0075 0.00025 04/13/06 1656 
0.005 0.00027 0.00027 1 0.005 0.00027 04/13/06 1656 
0.05 20.55078 20 6 1 0.05 20.55078 04/13/06 1656 

0.005 0.50262 0.503 1 0.005 0.50262 04/13/06 1656 

0.005 0.48914 0.489 1 0.005 0.48914 04/13/06 1656 
0.02 4.21489 4.21 1 0.02 4.21489 04/13/06 1656 
0.02 0.0031 0.0031 1 0.02 0.0031 04/13/06 1656 

0.01 0.489 0.489 1 0.01 0.489 0411 3/06 16:56 
0.02 4.11377 4.11 1 0.02 4.11377 04/13/06 1656 

0.005 0.48052 0.481 1 0.005 0.48052 04/13/06 1656 
0.005 2.00946 2.01 1 0.005 2.00946 04/13/06 1656 

0.005 0.00068 0.00068 1 0.005 0.00068 04/13/06 1656 

0.005 -0.00098 -0.00098 1 0.005 -0.00098 04/13/06 16:56 

0.02 -0.0045 -0.0045 1 0.02 -0.0045 04/13/06 16:56 

0.005 -0.00173 -0.00173 1 0.005 -0.00173 04/13/06 1656 

0.025 -0.02304 -0.023 1 0.025 -0.02304 04/13/06 16:56 
0.005 -0.00026 -0.00026 1 0.005 -0.00026 04/13/06 16:56 
0.015 2.06172 2.06 1 0.015 2.06172 04/13/06 1656 

0.2 0.00105 0.00105 1 0.2 0.00105 04/13/06 1656 
0.005 0.48769 0.488 1 0.005 0.48769 04/13/06 16156 
0.01 -0.00035 -0.00035 1 0.01 -0.00035 04/13/06 16:56 

0.005 -0.00037 -0.00037 1 0.005 -0.00037 04/13/06 16156 
0.005 0.49716 0.497 1 0.005 0.49716 04/13/06 1656 

0.005 0.0173 0.0173 1 0.05 0.00173 04/13/06 17:OO )I, 
0.05 0.2241 0.224 1 0.5 0.02241 04/13/06 17:OO Q 

0.005 0.0088 0.0088 1 0.05 0.00088 04/13/06 17:OO 0 
0.02 0.8698 0.87 1 0.2 0.08698 04/13/06 17:OO b b  

0.005 0.0032 0.0032 1 0.05 0.00032 04/13/06 17:OO hs 
0.005 0.0009 0.0009 1 0.05 0.00009 04/13/06 17:OO 

0.005 -0.00076 -0.00076 1 0.005 -0.00076 04/13/06 16:56 0 

DIV20-060330-39Trace 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

276580 Cr2677 0.0500 U mi/L 0.05 
276580 Cu3247 0.0500 U mglL 0.05 

276580 La3988 0.0750 U mg/L 0.075 
276580 Li6707 i 0.0500 u malL 0.05 

276580 Fe2714 1.00 u mglL 1 

276580 Mg2790 0.936 I mi/L 0.5 
276580 Mn2576 0.0500 U mg/L 0.05 
276580 Mo2020 0.0500 U mg/L 0.05 
276580 Ni2316 1 0.0500 U lmg/L 0.051 
276580 - ! P-1782 0.200 u mg/L 0.2! 
276580 1 Pd3404 0.200 u mg/L 0.2 1 
276580 S-I 820 12.0 mglL 0.2 
276580 Sb2068 0.100 u mg/L 0.1 ! I 

276580 Si2881 2.63 malL 0.2 

276580 Zn2062 0.0500 U mg/L 0.05 
276580 Zr3496 0.0500 U mg/L 0.05 
276580d A93280 0.0500 U mg/L 0.05 0.0% 
276580d A13082 0.500 U mg/L 0.5 0.0% 
276580d As1890 0.0500 U mg/L 0.05 0.0% 

D IV20-060330-39Trace 

rl 
0.01 5 
0.05 

0.005 
3.0075 
0.005 
0.005 

0.1 
3.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.015 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.015 
0.05 

0.005 

mglL 
-0.0014 
1.0074 
0.0025 
0.0267 
0.01 7 

0.01 72 
0.2588 
0.0191 
0.0022 
0.9356 
0.019 

0.0054 
0.0288 
0.0471 
0.0359 

1 1.9772 
0.036 

2.6266 
0.0034 
0.0401 
0.0062 
0.001 
0.051 

0.0038 
0.0335 
0.5814 
0.01 19 
0.032 

0.0031 
0.0012 
0.01 56 
0.0252 
0.4979 
0.002 

0.8704 
0.0031 
0.0009 
0.0595 
0.997 

0.0033 

sigwt Dilution Calc RL 
-0.0014 

1.01 
0.0025 
0.0267 
0.017 

0.0172 
0.259 

0.0191 
0.0022 
0.936 
0.019 

0.0054 
0.0288 
0.0471 
0.0359 

12 
0.036 
2.63 

0.0034 
0.0401 
0.0062 
0.001 
0.051 

0.0038 
0.0335 
0.581 

0.01 19 
0.032 

0.0031 
0.001 2 
0.0156 
0.0252 
0.498 
0.002 
0.87 

0.0031 
0.0009 
0.0595 
0.997 

0.0033 

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

0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 

uglml Date Time 

0.1 0074 0411 3/06 17:OO 
0.00025 0411 3/06 17:OO 
0.00267 0411 3/06 17:OO 
0.001 7 0411 3/06 17:OO 

0.001 72 0411 3/06 17:OO 
0.02588 0411 3/06 17:OO 
0.00191 04/13/06 17:OO 
0.00022 0411 3/06 17:OO 
0.09356 0411 3/06 17:OO 
0.001 9 0411 3/06 17:OO 

0.00054 0411 3/06 17:OO 
0.00288 0411 3/06 17:OO 
0.00471 0411 3/06 17:OO 
0.00359 0411 3/06 17:OO 
1 .I 9772 0411 3/06 17:OO 
0.0036 0411 3/06 17:OO 

0.26266 0411 3/06 17:OO 

-0.00014 0411 3/06 17:OO 

0.00034 04/13/06 
0.00401 04/13/06 
0.00062 0411 3/06 
0.0001 0411 3/06 
0.0051 0411 3/06 

0.00038 0411 3/06 
0.00335 0411 3/06 
0.05814 0411 3/06 
0.001 19 0411 3/06 
0.0032 0411 3/06 

0.00031 0411 3/06 
0.00012 04/13/06 
0.00156 04/13/06 

7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 
7:00 

0.00252 04/13/06 17:05 
0.04979 0411 3/06 17:05 
0.0002 0411 3/06 17:05 

0.08704 04/13/06 17:05 0 
0.00031 0411 3/06 17:05 ~1 
0.00009 0411 3/06 17:05 0 
0.00595 0411 3/06 17:05 0 

0.00033 04/13/06 17:05 w 
0.0997 0411 3/06 17:05 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

rl 
0.0075 
0.005 
0.005 

0.1 
0.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
0.0075 
0.005 
0.005 

DIV20-060330-39Trace 

mglL 
0.0261 
0.01 72 
0.018 

0.4925 
0.031 3 
0.0033 
0.9975 

0.0014 
0.0377 
0.0229 
0.0755 

12.0223 
0.0238 
2.6259 
0.0026 
0.0169 

0.001 5 
0.0512 
0.0037 
0.0146 
0.961 7 
0.01 19 
0.0521 
0.0032 
0.0042 
0.015 

0.5016 
19.807 

20.1 993 
0.8749 

20.1341 
0.4971 
0.01 12 

210.733 
0.4975 
5.0673 
1.9668 
2.5203 

0.01 a4 

-0.0027 

sigwt Dilution Calc RL 
0.0261 1 0.075 
0.01 72 1 0.05 
0.01 8 1 0.05 
0.493 1 1 

1 0.075 0.031 3 
0.0033 1 0.05 
0.998 1 0.5 

1 0.05 0.0184 
0.0014 1 0.05 
0.0377 1 0.05 
0.0229 1 0.2 
0.0755 1 0.2 

12 1 0.2 
0.0238 1 0.1 

2.63 1 0.2 
0.0026 1 0.05 
0.0169 1 0.05 

-0.0027 1 0.05 
0.001 5 1 0.05 
0.0512 1 0.25 
0.0037 1 0.05 
0.0146 1 0.15 
0.962 1 2 

0.01 19 1 0.05 
0.0521 1 0.1 
0.0032 1 0.05 
0.0042 1 0.05 
0.015 1 0.05 
0.502 1 0.05 

19.8 1 0.5 
20.2 1 0.05 

0.875 1 0.2 
20.1 1 0.05 

1 0.05 0.497 
1 0.15 0.01 12 

21 1 1 0.5 
0.498 1 0.05 
5.07 1 0.075 
1.97 1 0.05 
2.52 1 0.05 

uglml Date Time 
0.00261 0411 3/06 17:05 
0.001 72 04/13/06 17:05 
0.0018 0411 3/06 17:05 

0.04925 0411 3/06 17:05 
0.0031 3 04/13/06 17:05 
0.00033 0411 3/06 17:05 
0.09975 0411 3/06 17:05 
0.001 84 0411 3/06 17:05 
0.00014 04/13/06 17:05 
0.00377 0411 3/06 17:05 
0.00229 0411 3/06 17:05 
0.00755 0411 3/06 17:05 
1.20223 0411 3/06 17:05 
0.00238 0411 3/06 17:05 
0.26259 0411 3/06 17:05 
0.00026 0411 3/06 17:05 
0.00169 04/13/06 17:05 

0.0001 5 0411 3/06 17:05 
0.00512 04/13/06 17:05 
0.00037 04/13/06 17:05 
0.00146 0411 3/06 17:05 
0.0961 7 0411 3/06 17:05 
0.00119 04/13/06 17:05 
0.00521 0411 3/06 17:05 
0.00032 0411 3/06 17:05 
0.00042 0411 3/06 17:05 
0.0015 04/13/06 17:05 

0.0501 6 0411 3/06 17:lO 
1.9807 0411 3/06 17: 10 

2.01993 04/13/06 17:lO 
0.08749 04/13/06 17:lO 
2.01341 04/13/06 17:lO 
0.04971 0411 3/06 17:lO 
0.00112 04/13/06 17:lO 
21.0733 04/13/06 17:lO 0 
0.04975 0411 3/06 1 7: 10 W 
0.50673 0411 3/06 17:lO 0 
0.19668 0411 3/06 17: 10 0 
0.25203 0411 3/06 17:lO a& 

rf; 

-0.00027 0411 3/06 17~05 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

Pren Pane f i A d A 9  

276580s 
276580s 
276580s 

Fe2714 11.4 mg/L 1 114.0% I( 
La3988 0.0750 U #DIV/O! mg/L 0.075 #DIV/O! ( 
Li6707 0.0500 U #DIV/O! ma/L 0.05 #DIV/O! ( 

276580s 
276580s 
276580s 

Mn2576 5.08 mg/L 0.05 101.6% ! 
Mo2020 0.0500 U #DIV/O! mg/L 0.05 #DIV/O! ( 
Ni2316 4.93 ma/L 0.05 98.6% ! 

276580s 1 P-1782 
276580s 1 Pd3404 

42.3 m;/L 0.2 105.8% 1 4( 
0.200 u #DIV/O! mg/L 0.2 1 #DIV/O! 1 t 

276580s 
276580s 
276580s 

" 8  

1276580s ]Ti3349 1 0.0500 1 U 1 #DIV/O! ]mg/L 1 0.051 1 #DIV/O! ] c 

S-1820 _ _  12.3 #DIV/O! mg/L 0.2 #DIV/O! t 
Sb2068 4.98 ' m g / ~  0.1 99.6% - I 
Si2881 44.2 ma/L 0.2 103.9% 4t 

276580s TI1 908 20.7 mglL 0.15 103.5% 2t 
276580s U-4090 2.00 u #DIV/O! mglL 2 #DIV/O! c 
276580s V 2924 4.90 malL 0.05 98.0% 

276580s Pb220 
276580s Sel96 
276580s Sn1899 
276580s Sr4215 
276580s 1Th2837 

lBa4934 1 0.05001U 
lBe3130 1 0.05001U /ma/L I 0.051 

4.89 Im;/L ' 0.05' 97.8%1 L 

20.5 ,mg/L 0.05 102.5% 2( 
0.0500 U #DIV/O! mglL 0.05 #DIV/O! c 
0.0500 U #DIV/O! mglL 0.05 #DIV/O! ( 
0.250 U I #DIV/O! ima/L 0.25 #DIV/O! c 

276581 Cu3247 0.0500 U 
276581 Fe2714 20.4 
276581 La3988 . 0.0750 U 
276581 Li6707 0.0500 U 

DIV20-060330-39Trace 

'mg/L ' 0.05' 

mg/L 0.075 
mg/L 0.05 

mg/L 1 

rl 
0.1 

0.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 
0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.015 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
0.0075 
0.005 
0.005 

0.1 
0.0075 
0.005 

mglL sigwt Dilution Calc RL uglml Date Time 
11.4 

0.0055 0.0055 
0.0034 0.0034 

208.4498 208 
5.0752 5.08 

4.9296 4.93 
42.3435 42.3 
0.0219 0.0219 

12.3295 12.3 
4.9835 4.98 

44.1577 44.2 
4.8862 4.89 

20.5226 20.5 
0.0026 0.0026 
0.0072 0.0072 

0.0027 0.0027 
20.7154 20.7 
0.4802 0.48 
4.9034 4.9 
0.029 0.029 

-0.0004 -0.0004 
5.0358 5.04 
0.0103 0.0103 
0.0045 0.0045 
0.1573 0.157 
0.0171 0.01 71 
0.0137 0.0137 
0.001 9 0.0019 
0.0005 0.0005 

-0.0137 -0.0137 
20.5169 20.5 
0.0006 0.0006 
0.031 5 0.031 5 

0.01 0.01 
0.0144 0.0144 

20.3543 20.4 
0.0027 0.0027 
0.0009 0.0009 

1 1.4396 

-0.0025 -0.0025 

-0.1923 -0.192 

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

1 
0.075 
0.05 
0.5 
0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 

0.5 
0.05 

0.075 
0.05 
0.05 

1 
0.075 
0.05 

1:14396 0411 3/06 
0.00055 04/13/06 
0.00034 04/13/06 

20.84498 04/13/06 
0.50752 0411 3/06 

0.49296 0411 3/06 
4.23435 0411 3/06 
0.00219 04/13/06 
1.23295 0411 3/06 
0.49835 0411 3/06 
4.41 577 0411 3/06 

-0.00025 04/13/06 

7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 
7:10 

0.48862 0411 3/06 17:lO 
2.05226 0411 3/06 17:lO 
0.00026 04/13/06 17:lO 
0.00072 04/13/06 17:lO 

0.00027 04/13/06 17:lO 
2.07154 04/13/06 17:lO 
0.04802 0411 3/06 17:lO 
0.49034 0411 3/06 17:lO 
0.0029 04/13/06 17:lO 

0.50358 0411 3/06 17:lO 
0.00103 04/13/06 17:lO 
0.00045 0411 3/06 17:15 
0.01 573 0411 3/06 17:15 
0.001 71 0411 3/06 17:15 
0.00137 04/13/06 17:15 
0.0001 9 0411 3/06 17:15 
0.00005 0411 3/06 17:15 

2.05169 04/13/06 17:15 
0.00006 0411 3/06 17:15 
0.0031 5 0411 3/06 17:15 

0.001 04/13/06 17:15 0 
0.00144 04/13/06 17:15 
2.03543 04/13/06 17:15 a 
0.00027 04/13/06 17:15 a 
0.00009 04/13/06 17:15 

-0.01923 04/13/06 17:lO 

-0.00004 0411 3/06 1711 0 

-0.001 37 0411 3/06 17A5 

u! 



DIV. 20 

Project No 06002.01.222 
Prea. Paae 64-049 

TO#060330-39 

I I - I 1 - ,  

1276581 /ma/L I 0.051 

1 -  - ___ 
276582 Li6707 0.0500 U mg/L 0.05 
276582 Mg2790 0.628 mg/C 0.5 
276582 
276582 Mo2020 0.0500 U mg/L 0.05 

Mn2576 0.0500 U mg/L 0.05 _. 

rl 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 
0.005 
0.005 

mglL sigwt Dilution Calc RL 
19.6674 19.7 
0.0007 0.0007 

-0.0021 -0.0021 
0.0257 0.0257 
0.0514 0.0514 
0.01 15 0.01 15 
0.3342 0.334 
0.0397 0.0397 
0.0487 0.0487 
0.0048 0.0048 
0.0264 0.0264 
0.0006 0.0006 
0.002 0.002 

0.0287 0.0287 
0.0023 0.0023 
0.018 0.018 

-0.0034 -0.0034 
0.0012 0.0012 
0.0316 0.0316 
0.0012 0.0012 

-0.0009 -0.0009 
0.0063 0.0063 
0.0094 0.0094 
0.1318 0.132 

0.435 0.435 
0.001 3 0.001 3 
0.0007 0.0007 
0.041 7 0.041 7 
1.0366 1.04 
-0.001 -0.001 
0.0021 0.0021 
0.0035 0.0035 
0.0151 0.0151 
0.402 0.402 

0.0189 0.0189 
0.0021 0.0021 
0.6275 0.628 
0.016 0.016 

0.0033 0.0033 

-0.0147 -0.0147 

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

0.5 
0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 
0.05 
0.05 

uglml Date 
1.96674 0411 3/06 
0.00007 0411 3/06 

0.00257 04/13/06 
0.00514 04/13/06 
0.00115 04/13/06 

-0.00021 04/13/06 

'ime 
7:15 
7:15 
7:15 
7:15 
7:15 
7:15 

0.03342 04/13/06 17:15 
0.00397 0411 3/06 17:15 
0.00487 0411 3/06 17: 15 
0.00048 0411 3/06 17: 15 
0.00264 0411 3/06 17: 15 
0.00006 0411 3/06 17: 15 
0.0002 04/13/06 17:15 

0.00287 04/13/06 17:15 
0.00023 04/13/06 17:15 
0.0018 04/13/06 17:15 

0.0001 2 0411 3/06 17: 15 
0.00316 04/13/06 17:15 
0.00012 04/13/06 17:15 

0.00063 04/13/06 17:15 
0.00094 0411 3/06 17:19 
0.01318 04/13/06 17:19 

0.0435 0411 3/06 17: 19 
0.00013 04/13/06 17:19 
0.00007 0411 3/06 1 7: 19 
0.00417 04/13/06 17:19 
0.1 0366 0411 3/06 1 7: 19 

0.00021 04/13/06 17:19 
0.00035 04/13/06 17:19 
0.00151 04/13/06 17:19 
0.0402 0411 3/06 17: 19 

0.00189 04/13/06 17:19 0 
0.00021 04/13/06 17:19 
0.06275 04/13/06 17:19 
0.0016 04/13/06 17:19 0 

0.00033 0411 3/06 17:19 rP, 

-0.00034 0411 3/06 17: 15 

-0.00009 04/13/06 17:15 

-0.001 47 0411 3/06 17: 19 

-0.0001 04/13/06 17:19 

b;, 
DIV20-060330-39Trace.xls 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

276582 P-1782 0.200 u mg/L 0.2 
Pd3404 0.200 u mglL 0.2 
S 1820 i 6.161 I ma/L 0.2 I I I 

1 .  __ 
276582 -- VI2924 0.0500'U mglL ' 0.05 
276582 - W-2079 0.100 U mg/L 1 0.1 
276582 Y-3710 0.0500 U mg/L 0.05 I 
276582 Zn2062 0.0500 U ma/L I 0.05 

276583 
276583 A13082 mg/L 
276583 
276583 B 2496 0.428 1 ma/L 

- 
mg/L o 05 

276583 \ mg/L 0.5 
h a / L  0.05 I I 

mg/L - 0 j - 7 - - +  

__ 

276583 Mo2020 0.0500 U I mglL 0.05 
276583 Ni2316 0.0500 U mglL 0.05 ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
276583 P-1782 0.200 u mg/L 0.2 
276583 Pd3404 0.200 U mglL 0.2 ' 

DIV20-060330-39Trace.xls 

rl 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.015 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 

mglL 
0.01 52 
0.0889 
0.0682 
6.155 

1.2707 
0.01 06 
0.01 58 

-0.0021 
0.001 1 
0.01 11 

-0.0007 
0.0348 
0.3378 
0.002 

0.0143 
0.0002 
0.0002 
0.0044 
0.0028 
0.1592 

0.4277 
0.001 3 
0.0008 

1.0778 
0.0008 
0.0256 
0.0133 
0.0088 
0.1785 
0.0022 
0.001 5 
0.6767 
0.01 19 
0.001 8 
0.0205 
0.0305 
0.0365 

-0.0062 

-0.0167 

-0.01 88 

sigwt Dilutio 
0.0152 
0.0889 
0.0682 

6.16 

1.27 
0.0106 
0.01 58 

-0.0021 
0.001 1 
0.01 11 

-0.0007 
0.0348 
0.338 
0.002 

0.0143 
0.0002 
0.0002 
0.0044 
0.0028 
0.159 

0.428 
0.0013 
0.0008 

1.08 
0.0008 
0.0256 
0.0133 
0.0088 
0.179 

0.0022 
0.001 5 
0.677 

0.01 19 
0.001 8 
0.0205 
0.0305 
0.0365 

-0.0062 

-0.0167 

-0.01 88 

Calc RL 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 

uglml Date Time 
0.001 52 0411 3/06 17:19 
0.00889 0411 3/06 17: 19 
0.00682 0411 3/06 17: 19 
0.6155 04/13/06 17:19 

0.12707 04/13/06 17:19 
0.00106 04/13/06 17:19 
0.001 58 0411 3/06 173 9 

0.0001 1 04/13/06 17:19 
0.00111 04/13/06 17:19 

-0.00062 0411 3/06 17: 19 

-0.00021 04/13/06 17:19 

-0.00007 0411 3/06 17: 19 
0.00348 0411 3/06 
0.03378 0411 3/06 
0.0002 0411 3/06 

0.00143 0411 3/06 
0.00002 0411 3/06 
0.00002 0411 3/06 

7:19 
7:19 
7:19 
7:19 
7:19 
7:19 

0.00044 0411 3/06 17: 19 
0.00028 0411 3/06 17:24 
0.01 592 0411 3/06 17:24 

0.04277 0411 3/06 17:24 
0.0001 3 0411 3/06 17:24 
0.00008 04/13/06 17:24 

0.10778 0411 3/06 17:24 
0.00008 04/13/06 17:24 
0.00256 0411 3/06 17:24 
0.001 33 0411 3/06 17:24 
0.00088 0411 3/06 17:24 
0.01 785 0411 3/06 17:24 
0.00022 0411 3/06 17:24 
0.0001 5 0411 3/06 17:24 
0.06767 04/13/06 17:24 
0.001 19 0411 3/06 17:24 
0.0001 8 0411 3/06 17:2 
0.00205 0411 3/06 17: 
0.00305 0411 3/06 17: 
0.00365 0411 3/06 17: 

-0.00167 04/13/06 17:24 

-0.00188 0411 3/06 17:24 

6 
h b  

J 



DIV. 20 

Project No 06002.01.222 
Pren. Pane fiA-OA9 

TO#060330-39 

.- S-1820 1 6.01 1 m-- ~ 3 2 0 6 8  1 0.1 00 I u 
lmg/L j 0.2 1 
lma/L I 0.1 I 

2 I 1 0.051 
1276583 /U-4090 i 2.00/U 
276583 IV 2924 1 O.O5OO/U 4 

1- 
_. 

276583 ,G-2079 0.100 U I _ _ _ _ _ _ ~  
mg/L 0.05 

276583 Zn2062 0.0500 - U mg/L 0.051 
276583 -___ Zr3496 0.0500 U ~- mg/L 0.051 
276584 Aa3280 1 0.0500 U malL 0.05' 

-- - -- 
276583 - - ~  Y-3710 0.0500 U __ 

_ _  

mg/L 0.05 
_. 276584- - 'Ah082 ' 0.500 U 

276584 As1890 0.0500 U 
276584 8-2496 0.420 
276584 Ba4934 0.0500 U 

1276584~ /Be3130 i 0.0500iu 
812230 
Ca3179 0.986 
Cd2265 0.0500 U 

Cr2677 0.0500 U 0.05 
Cu3247 0.0500 U 

! _- 
_ -  I 

Fe2714 1.00 u mg/L 1 
276584 La3988 0.0750 U mg/L 0.0751 
56584 Li6707 0.0500 U ma/L 0 051 

rl 
0.02 
0.01 
0.02 
0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 
0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.02 
0.005 
0.005 
0.01 5 
0.05 
0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

mglL sigwt Dilution Calc RL ualml Date Time 
6.0053 6.01 
0.0048 0.0048 
1.1558 1.16 
0.0142 0.0142 

-0.0087 -0.0087 
-0.0127 -0.0127 
0.0007 0.0007 
0.0467 0.0467 

-0.0009 -0.0009 
0.0018 0.0018 
0.1649 0.165 

-0.0001 -0.0001 
0.0175 0.0175 
0.0003 0.0003 
0.0008 0.0008 
0.0005 0.0005 
0.0035 0.0035 
0.1451 0.145 

-0.0082 -0.0082 
0.4201 0.42 
0.001 0.001 
0.001 0.001 

-0.0229 -0.0229 
0.986 0.986 

0 0 
0.0226 0.0226 
0.0027 0.0027 
0.0146 0.0146 
0.3695 0.37 
0.0056 0.0056 
0.0025 0.0025 
0.5843 0.584 
0.0204 0.0204 

-0.0078 -0.0078 
0.0201 0.0201 
0.01 86 0.01 86 
0.0762 0.0762 
6.0976 6.1 
0.01 36 0.01 36 
1.2087 1.21 

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

0.2 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 
0.05 
0.05 
0.05 
0.05 
0.5 
0.05 
0.2 
0.05 
0.05 
0.15 
0.5 
0.05 

0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 
0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.60053 0411 3/06 17:24 
0.00048 0411 3/06 17:24 
0.1 1558 0411 3/06 17:24 
0.00142 0411 3/06 17:24 

-0.00087 04/13/06 17124 
-0.00127 04/13/06 17:24 
0.00007 0411 3/06 17:24 
0.00467 0411 3/06 17:24 

0.0001 8 0411 3/06 17:24 
0.01649 04/13/06 17:24 

0.00175 04/13/06 17:24 
0.00003 0411 3/06 17:24 
0.00008 0411 3/06 17:24 
0.00005 04/13/06 17:24 
0.00035 0411 3/06 17:29 
0.01451 04/13/06 17:29 

0.04201 0411 3/06 17:29 
0.0001 04/13/06 17:29 
0.0001 0411 3/06 17:29 

0.0986 0411 3/06 17:29 
0 04/13/06 17:29 

0.00226 04/13/06 17:29 
0.00027 0411 3/06 17:29 
0.00146 04/13/06 17:29 
0.03695 0411 3/06 17:29 
0.00056 0411 3/06 17:29 
0.00025 0411 3/06 17:29 
0.05843 0411 3/06 17:29 
0.00204 0411 3/06 17:29 

0.00201 0411 3/06 17:29 
0.00186 04/13/06 17:29 
0.00762 04/13/06 17:29 a 
0.60976 04/13/06 17:29 
0.00136 04/13/06 17:29 0 
0.12087 04113106 17:29 Q 

-0.00009 0411 3/06 17124 

-0.00001 0411 3/06 17124 

-0.00082 0411 3/06 17129 

-0.00229 0411 3/06 17:29 

-0.00078 0411 3/06 17:29 

00 
DIV20-060330-39Trace.xls 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

276584 ISe196 1 0.0500 1 U ImglL 1 0.051 
276584 IS111899 1 O.O5OO/U lmg/L 1 0.051 
276584 ISr4215 I 0.05001U 1 ImalL I 0.051 I I - - 
276584 Th2837 0.250 U &/L ' 0.25 
276584 Ti3349 0.0500 U mglL 0.05 
276584 TI1 908 0.150 U mg/L 0.15 

276584 V 2924 0.0500 U ma/L 0.05 
276584 U-4090 2.00 u mg/L 2 

1276585 lBa4934 I 0.05001U I ImalL I 0.051 I I 
1 

276585 Be3130 0.0500 U mglL 0.05 
276585 Bi2230 0.150 U mglL 0.15 
276585 Ca3179 0.929 mg/L 0.5 
276585 Cd2265 0.0500 U malL 0.05 

1 

276585 Be3130 0.0500 U mglL 0.05 
276585 Bi2230 0.150 U mglL 0.15 
276585 Ca3179 0.929 mg/L 0.5 
276585 Cd2265 0.0500 U mglL 0.05 
276585 Co2286 0.0750 U ma/L 0.075 
~ " 1  

1276585 IC02286 1 0.07501U Ima/L 1 0.0751 
- A ~ 0 . 0 5 t - - -  - I -  - --I __ - - - _- - 

276585 ICr2677 0 . O Z U -  
276585 Cu3247 0.0500 U I mglL 1 0.05 
_ _  276585 - _  Fe2714 1.00 u 1 mg/L i I __ .- ~~ 

La3988- 0.0750U mgjL I 0.075.. 276585 
276585 Li6707 0.0500 U ma/L I 0.05 

~ 

1276585 ISi2881 I 1.181 I Ima/L I 0.21 I I 
276585 Pb220 0.0500 U 'mg/L 0.05 
276585 Se196 0.0500 U mglL 0.05 
276585 Sn1899 0.0500 U mg/L 0.05 

rl 
0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.015 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 

mglL sigwt Dilution Calc RL uglml Date Time 
0.0163 0.0163 
0.0289 0.0289 

0.0007 0.0007 
0.0343 0.0343 
0.0001 0.0001 
0.0001 0.0001 
0.1112 0.111 

-0.0037 -0.0037 
0.0426 0.0426 
0.0005 0.0005 

-0.0002 -0.0002 
0.0035 0.0035 
0.0074 0.0074 
0.0942 0.0942 

0.426 0.426 
0.0028 0.0028 
0.001 0.001 

-0.01 79 -0.01 79 
0.9287 0.929 
0.001 7 0.001 7 
0.0205 0.0205 
0.01 59 0.01 59 
0.01 73 0.01 73 
0.7045 0.705 
0.0075 0.0075 
0.0029 0.0029 
0.5812 0.581 
0.0291 0.0291 

0.0059 0.0059 
0.0746 0.0746 
0.1094 0.109 
5.9497 5.95 
0.0435 0.0435 
1.1795 1.18 
0.0197 0.0197 

0.0051 0.0051 

-0.0084 -0.0084 

-0.01 03 -0.01 03 

-0.0083 -0.0083 

-0.0124 -0.0124 

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

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 
0.05 
0.05 
0.05 
0.05 
0.5 
0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 
0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 
0.05 
0.05 
0.05 

0.001 63 0411 3/06 17:29 
0.00289 0411 3/06 17:29 

0.00007 0411 3/06 17:29 
0.00343 0411 3/06 17:29 
0.00001 0411 3/06 17:29 
0.00001 0411 3/06 17:29 
0.01 112 04/13/06 17:29 

0.00426 0411 3/06 17:29 
0.00005 0411 3/06 17:29 

0.00035 0411 3/06 17129 
0.00074 0411 3/06 17:34 
0.00942 0411 3/06 17:34 

0.0426 0411 3/06 17:34 
0.00028 0411 3/06 17:34 
0.0001 0411 3/06 17:34 

0.09287 0411 3/06 17:34 
0.0001 7 0411 3/06 17:34 
0.00205 0411 3/06 17134 
0.001 59 0411 3/06 17134 
0.001 73 0411 3/06 17134 
0.07045 0411 3/06 17:34 
0.00075 0411 3/06 17:34 
0.00029 0411 3/06 17:34 
0.05812 0411 3/06 17134 
0.00291 0411 3/06 17:34 

0.00059 0411 3/06 17134 
0.00746 0411 3/06 17:34 
0.01 094 0411 3/06 17:34 
0.59497 0411 3/06 17:34 
0.00435 04/13/06 17:34 0 
0.11795 04/13/06 17:34 
0.00197 04/13/06 17:34 0 

-0.00124 04/13/06 17:34 0 
0.00051 04/13/06 17:34 

-0.00084 0411 3/06 17:29 

-0.00037 0411 3/06 17:29 

-0.00002 0411 3/06 17129 

-0.001 03 0411 3/06 17:34 

-0.001 79 0411 3/06 17134 

-0.00083 0411 3/06 17:34 

co 
D IV20-060330-39Trace .XIS 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

DIV20-060330-39Trace.xls 

rl 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 

mglL sigwt Dilution Calc RL 
60008 0~0008 
0.0573 0.0573 
0.0039 0.0039 
0.0389 0.0389 
0.3201 0.32 
0.0112 0.0112 
0.0256 0.0256 
0.0022 0.0022 
0.0029 0.0029 
0.0119 0.0119 
0.011 0.011 
0.136 0.136 

-0.0108 -0.0108 
0.4691 0.469 
0.0031 0.0031 
0.0008 0.0008 

-0.01 11 -0.01 11 
0.8078 0.808 
0.0027 0.0027 
0.021 7 0.021 7 
0.01 58 0.01 58 
0.0201 0.0201 
0.0971 0.0971 
0.0131 0.0131 
0.0024 0.0024 
0.6528 0.653 
0.0051 0.0051 
0.0005 0.0005 
0.0269 0.0269 
0.0438 0.0438 
0.0526 0.0526 
6.2056 6.21 
0.0533 0.0533 
1.21 33 1.21 
0.0305 0.0305 

-0.0144 -0.0144 
0.0127 0.0127 
0.0008 0.0008 
0.0751 0.0751 
0.0038 0.0038 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 
I 

0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 

uglml Date Time 
0.00008 04/13/06 17:34 
0.00573 0411 3/06 17:34 
0.00039 0411 3/06 17:34 
0.00389 04/13/06 17:34 
0.03201 0411 3/06 17:34 
0.00112 04/13/06 17:34 
0.00256 0411 3/06 17:34 
0.00022 0411 3/06 17:34 
0.00029 0411 3/06 17:34 
0.00119 04/13/06 17:34 
0.001 1 0411 3/06 17:50 
0.01 36 0411 3/06 17:50 

0.04691 0411 3/06 17:50 
0.00031 0411 3/06 17:50 
0.00008 04/13/06 17:50 

0.08078 0411 3/06 17:50 
0.00027 0411 3/06 17:50 
0.0021 7 0411 3/06 17:50 
0.001 58 0411 3/06 17:50 
0.00201 0411 3/06 17:50 
0.00971 0411 3/06 17:50 
0.001 31 0411 3/06 17:50 
0.00024 04/13/06 17:50 
0.06528 0411 3/06 17:50 
0.00051 0411 3/06 17:50 
0.00005 04/13/06 17:50 
0.00269 0411 3/06 17:50 
0.00438 0411 3/06 17:50 
0.00526 0411 3/06 17:50 
0.62056 04/13/06 17:50 
0.00533 04/13/06 17:50 
0.121 33 0411 3/06 17:50 
0.00305 04/13/06 17:50 

0.00127 0411 3/06 17:50 

-0.00108 04/13/06 17:50 

-0.001 1 1 0411 3/06 17150 

0 
-0.00144 04/13/06 17:50 0 

0.00008 04/13/06 17:50 bq 
0.00751 0411 3/06 17:50 G 
0.00038 0411 3/06 17:50 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

" __ 
276587 812230 0.150 I mglL , 0.151 

I mg/L 0.5 276587 Ca3179 0.689 
276587 Cd2265 _____ 0.0500 U mg/L 0.05 
276587 tC02286 0.0750 U ma/L I 0.075 

~~ ___ U ! 
_ _ _ _ _ _ _ _ ~ - - -  - 

I 

I mg/L 0.15 276587 TI1 908 0.150 U 
276587 U-4090 2.00 u 
276587 V-2924 0.0500 . U __ mg/L 0.05 

- __ + mg/L 2 __ 

rl 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 

mglL sigwt Dilution Calc RL uglml Date Time 
0.0072 0.0072 
0.3222 0.322 
0.0131 0.0131 
0.0232 0.0232 
0.0034 0.0034 

-0.001 1 -0.001 1 
0.0164 0.0164 

-0.01 17 -0.01 17 
0.1033 0.103 

-0.0122 -0.0122 
0.4236 0.424 
0.0016 0.0016 
0.0004 0.0004 

0.6891 0.689 
-0.0053 -0.0053 
0.0038 0.0038 
0.012 0.012 

0.01 06 0.01 06 
0.0214 0.0214 

-0.01 56 -0.01 56 
0.0009 0.0009 
0.4246 0.425 
0.0143 0.0143 

0.0184 0.0184 
0.0797 0.0797 

5.7588 5.76 
-0.01 75 -0.01 75 
1.1198 1.12 
0.0029 0.0029 

-0.0029 -0.0029 
-0.0277 -0.0277 
-0.0002 -0.0002 
0.0612 0.0612 
0.0025 0.0025 
0.0231 0.0231 

-0.63 -0.63 
0.0002 0.0002 

-0.0194 -0.0194 

-0.0024 -0.0024 

-0.01 95 -0.01 95 

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

0.15 
2 

0.05 
0.1 

0.05 
0.05 
0.05 
0.05 

0.5 
0.05 
0.2 

0.05 
0.05 
0.15 

0.5 
0.05 

0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 

600072 0411 3/06 1750 
0.03222 0411 3/06 1750 
0.001 31 0411 3/06 1750 
0.00232 0411 3/06 1750 
0.00034 0411 3/06 1750 

0.00164 04/13/06 1750 

0.01033 0411 3/06 17% 

0.04236 0411 3/06 17% 
0.00016 04/13/06 1755 
0.00004 04/13/06 1755 

0.06891 04/13/06 1755 

0.00038 0411 3/06 1755 
0.001 2 0411 3/06 1755 

0.001 06 0411 3/06 1755 
0.00214 0411 3/06 17:55 

0.00009 0411 3/06 1755 
0.04246 0411 3/06 1755 
0.00143 04/13/06 1755 

0.001 84 0411 3/06 1755 
0.00797 0411 3/06 1755 

0.57588 0411 3/06 1755 

0.1 1 198 0411 3/06 1755 
0.00029 0411 3/06 1755 

-0.0001 1 0411 3/06 1750 

-0.001 17 0411 3/06 17155 

-0.00122 0411 3/06 17155 

-0.00194 04/13/06 17:55 

-0.00053 04/13/06 17:55 

-0.00156 0411 3/06 1755 

-0.00024 04/13/06 1755 

-0.001 95 0411 3/06 17155 

-0.001 75 0411 3/06 1755 

-0.00029 0411 3/06 17155 
-0.00277 0411 3/06 1755 
-0.00002 04/13/06 1755 Q 

0.00612 04/13/06 1755 CJ 
0.00025 04/13/06 1755 0 
0.00231 04/13/06 17% 0 

0.00002 04/13/06 1755 
-0.063 04/13/06 17155 

DIV20-060330-39Trace.xls 



DIV. 20 

Project No 06002.01.222 
Prea. Paae 64-049 

TO#060330-39 

276588 8-2496 0.450 
276588 Ba4934 0.0500 U 
276588 Be3130 0.0500 U 
276588 _ .  Bi2230 0.150 U 

276587 IW-2079 1 O.lOO/U t 276587 1Y 3710 I O.O5OO/U 

m& 0.2 
mg/L 0.05 
mglL 0.05 
mg/L 0.15 

- " I  

276587 'Zn2062 ' 0.0500'U mg/L 1 0.05 
276587 Zr3496 0.0500 U 
276588 A93280 0.0500 U mg/L 1 0.05 

mg/L I 0.05 ~~ 

276588 A13082 0.500 U ma/L I 0 5  

276588 ca3179 0.756 h a / L  ~ 0.5 

rl 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 

mglL sigwt Dilution Calc RL uglml Date Time 
0.0051 0.0051 
0.0025 0.0025 

-0.0029 -0.0029 
0.0016 0.0016 

-0.01 12 -0.01 12 
-0.0098 -0.0098 

-0.01 -0.01 
0.4504 0.45 
0.0014 0.0014 
0.0003 0.0003 

0.7559 0.756 
-0.0024 -0.0024 
0.0005 0.0005 
0.01 12 0.01 12 
0.0131 0.0131 
0.0845 0.0845 

-0.0204 -0.0204 
0.001 0.001 

0.4568 0.457 
0.0201 0.0201 
0.0043 0.0043 
0.0188 0.0188 
0.0772 0.0772 

6.278 6.28 
0.0345 0.0345 
1.1798 1.18 
0.0241 0.0241 
0.0024 0.0024 

-0.051 5 -0.051 5 

-0.0064 -0.0064 

-0.01 59 -0.01 59 
-0.0003 -0.0003 
0.0732 0.0732 
0.0002 0.0002 
0.0015 0.0015 

-0.6061 -0.606 
-0.0028 -0.0028 
0.0007 0.0007 
0.0004 0.0004 

-0.0041 -0.0041 

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

0.1 <00051 04/13/06 17:55 
0.05 0.00025 0411 3/06 17155 

0.05 0.00016 04/13/06 17:55 
0.05 -0.00029 04/13/06 17155 

0.05 -0.00112 04/13/06 17159 
0.5 -0.00098 04/13/06 

0.05 -0.001 0411 3/06 
0.2 0.04504 0411 3/06 

0.05 0.00014 04/13/06 
0.05 0.00003 04/13/06 

0.5 0.07559 04/13/06 
0.15 -0.00515 04/13/06 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

0.05 
0.05 
0.05 
0.2 
0.2 
0.2 
0.1 
0.2 

0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 

7:59 
7:59 
7:59 
7159 
759 
7:59 
7:59 

-0.00024 0411 3/06 17159 
0.00005 0411 3/06 17159 
0.00112 04/13/06 17:59 
0.001 31 04/13/06 1759 
0.00845 0411 3/06 17:59 

0.0001 0411 3/06 1759 
0.04568 0411 3/06 17:59 
0.00201 04/13/06 17:59 
0.00043 0411 3/06 17:59 
0.00188 04/13/06 17:59 
0.00772 0411 3/06 17159 

0.6278 0411 3/06 17:59 
0.00345 0411 3/06 17:59 
0.1 1798 0411 3/06 17:59 
0.00241 0411 3/06 17159 
0.00024 0411 3/06 17159 

-0.00204 0411 3/06 17159 

-0.00064 0411 3/06 17159 

-0.001 59 04/13/06 17159 
-0.00003 04/13/06 17:59 
0.00732 04/13/06 17:59 
0.00002 0411 3/06 17:59 
0.0001 5 0411 3/06 17159 

-0.06061 0411 3/06 17159 
-0.00028 0411 3/06 17159 
0.00007 04/13/06 17:59 
0.00004 0411 3/06 17:59 

-0.00041 0411 3/06 17159 

DIV20-060330-39Trace.xls 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

Prnn. Paan 6A-OA9 

276589 As1890 0.0500 U ‘mg/L - 0.05 

276589 Ba4934 0.0500 U mg/L 0.05 
276589 Be3130 0.0500 U ma/L 0.05 

276589 8-2496 0.436 mg/L 0.2 

276588 lZr3496 1 0.05001U 
276589 lAa3280 1 0.05001U h a / L  1 0.051 

1 
I 

276589 Pi3404 0.200 u I - - - I  mglL 0.2 

276589 lPb220 I 0 . 0 5 0 0 r  I 1mgIL 1 0.05 I I 
276589 - iSe196 1 0.0500 U- __ _ _  -- Tmg117-Ko5- 

276589 S-1820 6.17 1 mglL 0.2 
276589 ISb2068 , 0.100 U I mg/L 0.1 
276589 iSi2881 1 1.12 0.2 

~ - 
! ~ --L- 

7 -- 

276589 /Sn1899 I 0.0500 U mg/L ! 0.05 
276589 ~ lSr4215 I 0.05001U mg/L I 0.05 
276589 Th2837 0.250 U t - - - - m g r t  0.25 

mg/L 0.05 276589 Ti3349 0.0500 U 
276589 TI 1908 0.150 U ma/L 0.15 

- _ _  _.____. 

276589 U-4090 2.00 u 
276589 V-2924 0.0500 U __ -. 
276589 W-2079 0.100 U 
276589 Y-3710 0.0500 U- 
276589 Zn2062 0.0500 U 

~ 

I I -. 
h76589 1Bi2230 1 0.1 50 1 U 

- mg/L 2 
mg/L 0.05 

mg/L 0.05 
ma/L 0.05 

mg/L 0.1 
~~~~~~ 

rl 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 5 
0.05 

0.005 
1.0075 
0.005 
0.005 

0.1 
1.0075 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 
0.02 
0.02 
0.01 
0.02 
0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 5 

0.2 
0.005 
0.01 

0.005 
0.005 
0.005 

mglL sigwt Dilution Calc RL ualml Date Time 
-0.0051 -0.0051 
-0.0093 -0.0093 
-0.0287 -0.0287 
-0.0258 -0.0258 
0.4361 0.436 
0.001 3 0.001 3 
0.0005 0.0005 

0.7503 0.75 

0.01 32 0.01 32 
0.0056 0.0056 
0.0125 0.0125 
0.3286 0.329 
-0.01 7 -0.01 7 
0.001 1 0.001 1 
0.4745 0.475 
0.0477 0.0477 

0 0 
0.017 0.017 

0.0553 0.0553 

6.1717 6.17 
-0.0252 -0.0252 

1.124 1.12 
0.0077 0.0077 
0.0187 0.0187 

-0.0106 -0.0106 
0 0 

0.0866 0.0866 
0.001 0.001 
0.016 0.016 

-0.5944 -0.594 
0.0026 0.0026 
0.0118 0.0118 
0.0009 0.0009 

-0.0027 -0.0027 
0.0005 0.0005 

-0.0366 -0.0366 

-0.0032 -0.0032 

-0.01 3 -0.01 3 

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

0.05 
0.05 
0.5 

0.05 
0.2 

0.05 
0.05 
0.15 
0.5 

0.05 
0.075 
0.05 
0.05 

1 
0.075 
0.05 
0.5 

-<00051 0411 3/06 1759 
-0.00093 0411 3/06 18:04 
-0.00287 0411 3/06 18104 
-0.00258 0411 3/06 18104 
0.04361 0411 3/06 18:04 
0.0001 3 0411 3/06 18:04 
0.00005 0411 3/06 18:04 

0.07503 0411 3/06 18:04 

0.00132 04/13/06 18:04 
0.00056 04/13/06 18:04 
0.001 25 0411 3/06 18:04 
0.03286 0411 3/06 18:04 

0.0001 1 0411 3/06 18:04 
0.04745 0411 3/06 18:04 

-0.00366 0411 3/06 18:04 

-0.00032 04/13/06 18:04 

-0.001 7 0411 3/06 18:04 

0.05 0.00477 0411 3/06 
0 04/13/06 0.05 

0.05 0.001 7 0411 3/06 
0.2 0.00553 0411 3/06 

0.2 0.61 71 7 0411 3/06 
0.2 -0.001 3 0411 3/06 

0.1 -0.00252 04/13/06 

8:04 
8:04 
8:04 
8:04 
8:04 
8:04 
8:04 

0.2 
0.05 
0.05 
0.05 
0.05 
0.25 
0.05 
0.15 

2 
0.05 
0.1 

0.05 
0.05 
0.05 

0.1 124 04/13/06 18:04 
0.00077 0411 3/06 18:04 
0.001 87 0411 3/06 18:04 

0 04/13/06 18:04 
0.00866 0411 3/06 18:04 
0.0001 0411 3/06 18:04 
0.0016 04/13/06 18:04 

0.00026 0411 3/06 18:04 
0.001 18 0411 3/06 18:04 
0.00009 04/13/06 18:04 

-0.00027 04/13/06 18:04 c. 
0.00005 04/13/06 18:04 a 0 

u1 w 

-0.001 06 0411 3/06 18104 

-0.05944 0411 3/06 18104 

DIV20-060330-39Trace.xls 



DIV. 20 

Project No 06002.01.222 
TO#060330-39 

D1V20-060330-39Spectro 14 

rl 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 
0.4 
0.3 

mglL 

1.347291984 
20.57335777 
20.441 29421 
33.21 71 91 56 

152.340371 
34.79698695 
149.0437261 
239.020258 

349.9621 232 
18.3385784 

2 1.541 59468 
17.80052714 
76.48338685 
1 7.13989739 
74.1 591 5652 
16.61610248 
74.54158185 
1 5.04639 1 72 
73.22062631 
1 6.934 1 566 1 
80.34414586 
16.210491 57 
73.32542426 
17.94259772 
79.08876572 
17.1 7414823 
77.74664849 

-1.485491842 

I 

sigwt Dilution Calc RL uglml Date Time 
-1.49 
1.35 
20.6 
20.4 
33.2 
152 

34.8 
149 
239 
350 
18.3 
21.5 
17.8 
76.5 
17.1 
74.2 
16.6 
74.5 

15 
73.2 
16.9 
80.3 
16.2 
73.3 
17.9 
79.1 
17.2 
77.7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

4 -0.1485491 84 04/14/06 11 :21 AM 
2.5 0.134729198 04/14/06 11:21 AM 
0.4 20.57335777 04/14/06 11 :24 AM 

0.25 20.44129421 04/14/06 11:24 AM 
4 3.321719156 04/14/06 11:27AM 

2.5 15.2340371 04/14/06 11:27 AM 
4 3.479698695 0411 4/06 

2.5 14.90437261 04/14/06 
4 23.9020258 04/14/06 

2.5 34.99621232 04/14/06 
4 1.83385784 0411 4/06 

2.5 2.1541 59468 04/14/06 
4 1.780052714 04/14/06 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 

1 :30 AM 
1 :30 AM 
1 :33 AM 
1 :33 AM 
1 :37 AM 
1:37 AM 
1 :40 AM 

7.648338685 0411 4/06 1 1 :40 AM 
1.71 3989739 04/14/06 1 1 :43 AM 
7.41 591 5652 0411 4/06 1 1 :43 AM 
1.661 61 0248 0411 4/06 1 1 :46 AM 
7.454158185 04/14/06 11:46 AM 
1.5046391 72 0411 4/06 1 1 :49 AM 
7.322062631 04/14/06 11 :49 AM 
1.693415661 04/14/06 12:OO PM 
8.034414586 04/14/06 12:OO PM 
1.621049157 04/14/06 12:03 PM 
7.332542426 04/14/06 12:03 PM 
1.794259772 04/14/06 12:06 PM 
7.908876572 04/14/06 12:06 PM 
1.717414823 04/14/06 12:09 PM 
7.774664849 04/14/06 12:09 PM 

a 
CI, 
a 
0 
u1 
4% 



0 200.7 TAP No. 01-0406-028 Rev3/Jan06 

&OB TAP No. 01-0406-130 Rev5IJan06 

u Other 

ICP CAL.STD. 
ID’s 
StdO ~ 6 @ 3  
Stdl 1 
Std2 / 
Std4 std3+ 
Std5 I 
Std6 CJd 063 

010055 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

Ob@Z.c> I . Z L L  D\\, 7Ja &mo-35 4-‘3*d L 4  W 64 -04 ’1 

INSTRUMENT: ~ C w - 7  FILENAME: && 0 3 30 33  

File converted to wsl? 0 



Standardization Rpt. 

Method: DAILY2 Standard: blk 
Run Time: 04/13/06 15:48:10 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#I 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Ag3280 
- .  0000 

. o o o o  
126.8 

- .  0000 
- .  0001 
Ca3179 
. o o o o  
. o o o o  
51.87 

. o o o o  

. o o o o  
La3988 
- .  0000 
.OOOl 

470.7 

. o o o o  
- .  0001 

Ni2316 
- .  0000 

. o o o o  
30.04 

- .  0001 
- .  0000 

Sc3613 
86.46 

.23 
.2688 

86.62 
86.29 

Ti3349 
- .  0002 

. o o o o  
22.51 

- .  0002 
- .  0001 
Zr3496 
- .  0000 
.0001 

412.4 

- -0001 
.O O O l  

A13082 
.0006 
. o o o o  
1.671 

.0006 

.0006 

Cd2265 
. o o o o  
. o o o o  
188. a 

. o o o o  
- .  0000 
Li6707 
- .  0000 

. o o o o  
62.71 

- .  0000 
- .  0000 
P 1782 
. o o o o  
. o o o o  
8.130 

. o o o o  

. o o o o  
1960/1 
- .  0001 

. o o o o  
10.80 

- .  0001 
- .  0001 
T11908 
- .  0002 

. o o o o  
10.98 

- 

- .  0003 
- .  0002 

As1890 
- . o o o o  

. o o o o  
20.47 

- . o o o o  
- .OOOl 

Co2286 
- . o o o o  

. o o o o  
214.8 

. o o o o  
- .  0000 
Mg2790 
- .  0000 

. o o o o  
577.1 

. o o o o  
- .  0000 

2203/1 
.OOOl 
.OOOl 
87.46 

. o o o o  

.0002 

1960/2 
. o o o o  
. o o o o  
100.9 

. o o o o  

. o o o o  

U 4090 

.0003 

- 
- .0005 

60.68 

- .  0003 
- .  0007 

04/13/06 03 :52 :43 PM Page 1 

010056 
B - 2496 
. o o o o  
. o o o o  
17.24 

. o o o o  

. o o o o  
Cr2677 
- .  0000 

. o o o o  
51.39 

- .  0000 
- .  0000 
Mn2576 
. o o o o  
. o o o o  
1251. 

- .  0000 
. o o o o  

2203/2 
- .  0001 
.O O O l  

240.7 

. o o o o  
- .  0002 

Si2881 
.0018 
. o o o o  
.7687 

.0018 

.0018 

V - 2924 
- .  0000 

. o o o o  
34.68 

- .  0001 
- .  0000 

Ba4934 
- .  0000 

. o o o o  
28.02 

- .  0000 
- . o o o o  

Cu3247 
.0004 
. o o o o  
9.580 

.0003 

.0004 

Mo2020 
- .  0000 

. o o o o  
173.0 

- .  0000 
. o o o o  
Pd3404 
. o o o o  
.OOOl 
231.6 

.OOOl 
- .  0000 
Sn1899 
. o o o o  
. o o o o  
177.8 

.OOOl 
- .  0000 
W - 2079 
.OOOl 
.OOOl 
106.7 

. o o o o  

.0002 

Be3130 
.0005 
. o o o o  
1.218 

.0005 

.0005 

Fe2714 
. o o o o  
. o o o o  
207.0 

. o o o o  
- . o o o o  

Na3302 
- .  0002 

. o o o o  
11.46 

- .  0002 
- .0003 

S - 1820 
.0006 
. o o o o  
4.944 

.0006 

.0006 

Sr4215 
- .  0000 

. o o o o  
141.4 

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

. o o o o  
283.7 

- .  0000 
. o o o o  

Bi2230 
. o o o o  
. o o o o  
141.4 

. o o o o  

. o o o o  
K - 7664 
.0002 
.OOOl 
26.53 

.0003 

.0002 

Na5889 
- .  0133 
.0003 

2.036 

- .  0131 
- .  0135 

Sb2068 
- .  0011 
.OOOl 

4.482 

- .  0012 
- .  0011 

Th2837 
- .  0000 

. o o o o  
258.5 

- .  0000 
. o o o o  
Zn2062 
. o o o o  
. o o o o  
141.4 

. o o o o  



Standardization Rpt. Page 2 04/13/06 03:52:43 PM 

010057 
4 5 6 7 IntStd 1 2 3 

Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc - -  
Wavlen 361.384 - -  - -  
Avge 864510 10000 - -  
SDev 2370.222 . O O O O O O O  - -  - -  
%RSD .2741694 . O O O O O O O  - -  - -  

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



Standardization Rpt. 04/13/06 03:57:07 PM Page 1 

Method: DAILY2 Standard: clp - std4 
Run Time: 04/13/06 15:52:55 010058 
Elem Ag3280 As1890 2203/1 2203/2 Sb2068 1960/1 1960/2 

SDev .OOOl . o o o o  .0013 .0016 .0002 .0007 .0017 
%RSD .1314 .0328 .4388 .6507 .lo29 .3215 .7159 

Avge .0847 .1132 .2863 .2519 .1593 .2204 .2343 

#1 .0847 .1133 .2872 .2507 .1592 .2210 .2331 
#2 .0848 .1132 .2854 .2530 .1594 .2199 .2355 

Elem T11908 
Avge .1914 
SDev .0002 
%RSD .lo63 

#1 .1916 
#2 .1913 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ _  
Avge 847012 10000 
SDev 246.7803 . O O O O O O O  - -  - -  _ -  - _  - -  
%RSD .0291354 . O O O O O O O  - -  - -  _ -  - _  - -  

- -  _ _  - _  - -  - -  c -  

_ _  - -  - -  - -  
- -  _ _  _ -  - -  - -  



Standardization R p t .  

Method: DAILY2 Standard: clp - stdl 
Run Time: 04/13/06 15:57:19 

Elem 
Avge 
SDev 
%RSD 

#1 
# 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

A13082 
.lo38 
.0003 
.2441 

.lo40 

.lo36 

1 
*Counts 
sc 
361.384 
840988 
6607.206 
.7856481 

845660 
836316 

Ca3179 
.2267 
.0008 
.3542 

.2261 

.2272 

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

10000 
10000 

Fe2714 
.0886 
.OOOl 
.0765 

.0885 

.0886 

3 
NOTUSED 
- -  
_ _  
- _  
- -  
_ _  

- _  
_ _  

04/13/06 04:00:50 PM page 1 

K - 7664 
.1823 
.0008 
.4403 

.1829 

.1817 

4 
NOTUSED 
- -  
- -  
- -  
_ -  
_ -  

- -  
- -  

Li6707 
2.832 
.009 
.3065 

2.838 
2.826 

5 
NOTUSED 
- -  
- _  
- -  
_ _  
_ _  

- -  
- -  

010059- 

Mg2790 
.0944 
.0002 
.1927 

.0943 

.0946 

6 
NOTUSED 
- -  
- _  
- _  
_ _  
- _  

- -  
- _  

Na3302 
.0079 
. o o o o  
.4844 

.0079 

.0079 

7 
NOTUSED 
- _  
_ _  
_ _  
_ _  
- _  

- _  
- _  



Standardization Rpt. 04/13/06 04 : 04 : 31 PM Page 1 

Method: DAILY2 Standard: c l p  - std5 
Run Time: 04/13/06 16:01:02 010060 
Elem B - 2496 Bi2230 Mo2 02 0 P - 1782 Si2881 Sn1899 Sr4215 
Avge .1804 .0296 .2922 .0294 .1705 .1435 2.470 
SDev .0006 .OOOl .OOlO .OOOl .0006 .0004 . o o o  
%RSD .3327 .2416 .3584 .1872 .3681 .2857 .0090 

#1 .1809 .0297 .2915 .0295 .1710 .1432 2.470 
#2 .1800 .0296 .2929 .0294 .1701 .1438 2.470 

Elem Ti3349 
Avge 2.886 
SDev .005 
%RSD .1818 

#1 2.890 
#2 2.883 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 853858 10000 

- -  - -  _ _  - -  _ _  _ _  
- -  _ _  _ _  - -  - -  
_ _  - -  - -  - -  _ _  

- -  _ _  _ _  - -  SDev 3425.225 . O O O O O O O  - -  
%RSD .4011470 . O O O O O O O  - -  - -  - -  - -  _ _  



Standardization Rpt. 04/13/06 04:08:11 PM Page 1 

Method: DAILY2 Standard: clp - std2 
Run Time: 04/13/06 16:04:42 010061 
Elem 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

Ba4934 
.9230 
.0018 
.1980 

.9243 

.9217 

1 
*Counts 
sc 
361.384 
862276 
7182.083 
.8329212 

867355 
857198 

Be3130 
1.512 
.002 
.1593 

1.510 
1.513 

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

Cr2677 
.4173 
.0012 
.2878 

.4165 

.4182 

3 
NOTUSED 
_ _  
- -  
- -  
- _  
- -  

- _  
- _  

Cu3247 
.3285 
.0027 
.8382 

.3305 

.3266 

4 
NOTUSED 
- -  
- -  
- -  
- -  
_ -  

- -  
- -  

Ni2316 
.3074 
.0004 
.1190 

.3077 
-3072 

5 
NOTUSED 
_ _  
- -  
- -  
- _  
_ _  

- _  
- -  



Method: DAILY2 Standard: c l p  - std3 
Run Time: 04/13/06 16:08:23 

Elem 
Avge 
SDev 
%RSD 

#l 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Cd2265 
.9307 
.0011 
.1148 

.9315 

.9300 

1 
*Counts 
sc 
361.384 
865612 
5359.162 
.6191179 

861823 
869402 

Co2286 
.1968 
.0003 
.1289 

.1970 

.1966 

2 
Time 

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

10000 
10000 

Mn2576 
.9564 
.0004 
.0451 

.9561 

.9567 

V - 2924 
.2021 
.OOOl 
.0459 

.2020 

.2021 

4 
NOTUSED 
- -  

Zn2062 
.2643 
.0004 
.1446 

.2645 

.2640 

page 1 

010062 



Standardization Rpt. 04/13/06 04:15:56 PM Page 1 

Method: DAILY2 Standard: clp - std6 
Run Time: 04/13/06 16:12:03 010063 
Elem La3988 Na5889 Pd3404 S-1820 Th2837 U - 4090 W - 2079 
Avge .4590 .0321 .2067 .0337 .0991 .0638 .1718 

%RSD .1492 .9599 .2654 .0640 .lo91 .6892 .0150 
SDev .0007 .0003 .0006 . o o o o  .OOOl .0004 . o o o o  

#1 .4585 .0319 .2063 .0337 .0991 .0635 .1718 
#2 .4595 .0323 .2070 .0337 .0992 .0641 .1719 

Elem Y - 3710 Zr3496 
Avge .7275 2.014 
SDev . o o o o  .006 
%RSD .0047 ,2880 

#1 .7274 2.010 
#2 .7275 2.018 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 848676 10000 _ -  - -  
SDev 5 9 6 3 . 0 3 1  . O O O O O O O  - -  - -  
%RSD .7026271 .OOOOOOO - -  - -  

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



Standardization 

Method: DAILY2 

Element 
Ag3280 
A13082 
As1890 
B 2496 
Ba4934 
Be3130 
Bi2230 
ea3179 
Cd2265 
Co2286 
Cr2677 
Cu3247 
Fe2714 
K 7664 

Li6707 
Mg2790 
Mn2576 
Mo2020 
Na3 3 02 
Na5889 
Ni2316 
P 1782 
2203/1 
2203/2 
Pd3404 
S 1820 
Si32068 
Sc3613 
1960/1 
1960/2 
Si2881 
Pb220 
Se196 
Sn1899 
Sr4215 
Th2837 
Ti3349 
T11908 
U 4090 
V-2924 
W-2079 
Y-3710 
Zn2062 
Zr3496 

~ 2 9 8 8  

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 

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 

206.838 

Report 04/13/06 04:15:56 PM Page 1 

010064 Slope = Conc (SIR) /IR 

High std 
clp std4 
c l p-s t d 1 
clp-std4 
c lp-s t d5 
c l p-s t d2 
c l p-s t d2 
c 1 p-s t d5 
c l p-s t dl 
c 1 p-s t d3 
c l p-s t d3 
c lp-s td2 
c lp-s t d2 
c l p-s t dl 
c lp-s t dl 
c l p-s t d6 
c l p-s t dl 
c l p-s t dl 
c 1 p-s t d3 
c l p-s t d5 
c 1 p-s t dl 
c lp-s t d6 
c lp-s t d2 
c 1 p-s t d5 
c l p-s t d4 
c 1 p-s t d4 
c l p-s t d6 
c l p-s t d6 
c 1 p-s t d4 
blk- 
clp-s t d4 
clp-std4 
clp std5 
NONE 
NONE 
clp std5 
c lp-s t d5 
c lp-s t d6 
c l p-s t d5 
c 1 PIS t d4 
c lp-s t d6 
clp-s t d3 
clp-s td6 
clp-s td6 
clp-s td3 
clp - std6 

Low std 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
dark 
blk 
blk 
blk 
NONE 
NONE 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 

Slope Y-intercept Date Standardized 
23.5904 
484.549 
88.2807 
55.4307 
10.8343 
3.30883 
167.317 
220.632 
10.7415 
50.8154 
23.9592 
30.4704 
564.965 
274.616 
21.8030 
3.53062 
264.630 
10.4554 
34.2280 
6146.41 
22.1682 
32.5208 
340.174 
34.9386 
39.6940 
49.6516 
301.803 
62.3349 
1.15664 
45.3435 
42.6833 
59.0339 
1.00000 
1.00000 
69.7628 
4.04809 
105.402 
3.46453 
52.1742 
154.736 
49.4797 
29.1071 
13.7433 
37.8601 
5.42336 

.000793 
- .285283 
.003933 
- .  001603 
.000282 
- .001632 
- .  000193 
- .  002423 
- .  000037 
.000678 
.000872 
- .  010981 
- .008472 
- .  060333 
.000292 
.000088 
.001388 

.000178 
1.48261 
.295448 
.001579 
- .  007084 
- .  004228 
.002349 
- .  001174 
- .  184489 
.069685 
. o o o o o o  
.004931 
- .  000690 
- .  106491 
. o o o o o o  
. o o o o o o  
- .001570 
.000019 
.001033 
.000597 
.012129 
.072281 
.002431 

.000048 
- .  000088 
.000190 

- .  000006 

- .003288 

04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04: 12: 03 
04/13/06 04:12:03 
04/13/06 04 : 12 : 03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04 : 12 : 03 
04/13/06 04 :12: 03 
04/13/06 04:12:03 
04/13/06 04: 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04:12:03 
04/13/06 04: 12: 03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
*NOT STANDARDIZED 
*NOT STANDARDIZED 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04:12:03 
04/13/06 04:12:03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 : 12 : 03 
04/13/06 04 :12 : 03 
04/13/06 04:12:03 
04/13/06 04:12:03 



Analysis Report QC Standard 04/13/06 04:20:43 PM page 1 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 04/13/06 16:16:09 
Comment : 
Mode: CONC Corr. Factor: 1 

010065 
Operator: 

As1890 B 2496 Ba4934 Be3130 Bi2230 Elem Ag3280 A13082 

Avge .9952 9.946 5.078 4.981 10.15 .9850 5.049 
SDev .0032 .021 .016 .014 .02 .0012 . 0 0 2  

.0466 %RSD .3185 .2134 .3197 .2864 .2215 .1262 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .9974 9.961 5.089 4.991 10.16 .9841 5.051 
#2 .9930 9.931 5.066 4.971 10.13 .9859 5.048 

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

Fe2714 K-7664 Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 

Avge 20.13 1.001 5.114 1.991 2.054 10.14 18.41 
SDev .10 .004 .005 .007 .010 .02 .08 

Units ppm PPm PPm PPm PPm PPm PPm 

%RSD .5108 .3944 .0952 .3542 .5101 .2184 .4109 

#1 20.05 .9983 5.111 1.986 2.061 10.13 18.47 
1.996 2.046 10.16 18.36 #2 20.20 1.004 5.118 

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

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 4.995 4.728 20.00 1.021 5.003 28.12 Q43.43 
SDev .009 .001 .03 .002 .016 .15 .10 
%RSD .1794 .0113 .1613 .2379 .3266 .5489 .2356 

#1 5.002 4.728 19.98 1.020 4.992 28.01 Q43.50 
#2 4.989 4.727 20.03 1.023 5.015 28.23 Q43.36 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Fail 
Value 5.000 5.000 20.00 1.000 5.000 30.00 30.00 
Range 10.00 10.00 10.00 10.00 10.00 10.00 10.00 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 5.000 5.055 5.019 4.917 1.032 1.009 1.012 
SDev .014 . o o o  .039 .007 .003 .012 .005 
%RSD .2720 .0025 .7807 .1409 .2676 1.226 .4543 

#1 4.991 5.055 5.046 4.922 1.030 1.017 1.009 
# 2  5.010 5.055 4.991 4.912 1.034 .9999 1.015 

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

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



Analysis Report 

Units %R 
Avge 9 7 . 7 3  
SDev . 5 9  
%RSD . 6 0 8 7  

#1 9 8 . 1 6  
# 2  9 7 . 3 1  

E r r o r s  NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge 5 . 0 5 9  
SDev .010 
%RSD . 1 9 3 2  

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

E r r o r s  QC Pass 
Value 5 . 0 0 0  
Range 10.00 

Elem Y 3 7 1 0  
Units pPm 
Avge 5 . 0 6 6  
SDev . 0 0 4  
%RSD . 0 7 3 6  

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

E r r o r s  QC Pass 
Value 5 . 0 0 0  
Range 10.00 

QC Standard 

PPm PPm 
5 . 2 1 4  5 , 1 0 2  
.051 . 0 1 3  

. 9 7 2 7  . 2 6 2 3  

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

NOCHECK NOCHECK 

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

. 9 8 1 1  4 . 8 3 0  

. 9 9 4 2  4 . 8 2 8  

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

Zn2 0 6 2  Z r 3 4 9 6  
PPm PPm 
1 . 0 2 3  4 . 8 2 4  

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

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

QC Pass QC Pass 
1,000 5 . 0 0 0  
10.00 1 0 . 0 0  

PPm 

0 4 / 1 3 / 0 6  0 4  : 2 0  : 4 3  PM page 2 

PPm 
010066 

PPm PPm 
5 . 0 5 8  4 . 9 5 1  5 . 1 4 0  4 . 9 8 4  

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

5 . 0 6 4  4 . 9 6 3  5 .158  4 . 9 6 6  
5 . 0 5 2  4 . 9 3 8  5 . 1 2 1  5 . 0 0 3  

QC Pass QC Pass QC Pass QC Pass 
5 . 0 0 0  5 . 0 0 0  5 . 0 0 0  5 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  10 9 00  10.00 

T11908  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

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

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

PPm PPm P b  PPm 

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

QC Pass QC P a s s  QC Pass QC Pass 
5.000 1.000 5 . 0 0 0  1 . 0 0 0  
1 0 . 0 0  1 0 . 0 0  10.00 10.00 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 844864 
SDev 5148.444 
%RSD .6093811 

#1 848505 
# 2  841224 

QC Standard 

2 3 
Time NOTUSED 

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

10000 - -  
10000 -_ - 

04/13/06 04:20:43 PM Page 3 

010067 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report Blank Sample 04/13/06 04:27:11 PM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 04/13/06 16:22:37 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

A93280 
PPm 
.OOOl 
.0005 
929.3 

- .  0003 
.0004 

LC Pass 
.0050 
- .  0050 

Ca3179 
PPm 
.0026 
.0038 
145.7 

- .  0001 
.0052 

LC Pass 
.0500 
- .  0500 
La3988 
PPm 
.0002 
.OOOl 
57.88 

.OOOl 

.0004 

LC Pass 
.0050 
- .0050 

Ni2316 
PPm 
.OOlO 
.0002 
17.80 

.0012 

.0009 

LC Pass 
.0050 
- .  0050 

A13082 
PPm 
.0021 
.0022 
106.9 

.0005 

.0036 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm . o o o o  
.0002 
1226. 

. 0 0 0 2  
- .  0001 
LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0003 
.OOOl 
59.49 

.O O O l  

. 0 0 0 4  

LC Pass 
.0050 
- .  0050 
P 1782 

.0088 

.0107 
122.4 

.0012 
H. 0164 

PPm 

LC Pass 
.OlOO 
- .  0100 

Elem Sc3613 1960/1 

As1890 
PPm 
,0026 
.0006 
22.20 

.0022 
,0030 

LC Pass 
.0050 
- .0050 

C02286 
PPm 
- .0004 
.0002 

60.17 

- .  0005 
- .  0002 
LC Pass 
.0050 
- .0050 

Mg2790 
PPm 
.0007 
.0052 
733.3 

- .  0029 
.0044 

LC Pass 
.0500 
- ,0500 

2203/1 
PPm 
- .0003 
.0033 

1242. 

- .0026 
.0021 

NOCHECK 

1960/2 

B 2496 

. 0 0 5 3  

.0014 
25.48 

.0062 

.0043 

LC Pass 
. 0 5 0 0  
- .  0500 

Cr2677 
PPm 
- .0004 
.OOOl 

PPm 

13.25 

- .  0004 
- .  0005 

LC Pass 
.0050 
- .  0050 
Mn2576 
PPm - .  0000 
.OOOl 

152.2 

- .  0001 
. o o o o  
LC Pass 
. 0 0 5 0  
- .  0050 
2203/2 
PPm 
.0058 
.0003 
4.438 

.0060 

.0056 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm 
.OOOl 
.OOOl 
59.78 

. o o o o  

.OOOl 

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm 
.0002 
.0002 
88.28 

.OOOl 

.0003 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
.0008 
.0009 
116.9 

.0014 

.OOOl 

LC Pass 
.0050 
- .  0050 
Pd3404 
PPm 
H. 0067 
.0112 
168.9 

- .  0013 
H.0146 

LC High 
.0050 
- .  0050 
Pb220 

010068 

Be3130 
PPm . o o o o  
. o o o o  
46.95 

. o o o o  

.OOOl 

LC Pass 
.0050 
- .0050 

Fe2714 
PPm 
.0281 
.0394 
140.1 

,0003 
H. 0560 

LC Pass 
.0500 
- .  0500 
Na3302 
PPm 
H.4136 
.4119 
99.60 

H. 1223 
H. 7049 

LC High 
.0500 
- .  0500 
S 1820 
P b  - .  0086 
.0019 

21.56 

- .  0073 
- .0099 

LC Pass 
.OlOO 
- .OlOO 

Se196 

Bi2230 
PPm - .  0047 
.OOOl 

2.176 

- .  0046 
- .  0048 
LC Pass 
.OlOO 
- .  0100 
K 7664 

.0459 

.0441 
96.06 

.0147 

.0771 

PPm 

LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
.0157 
.0212 
135.0 

.0007 

.0307 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
.0025 
.0011 
42.48 

.0018 

.0033 

LC Pass 
.OlOO 
- .OlOO 

Sn1899 



A n a l y s i s  R e p o r t  

Units %R 

S D e v  .5 
%RSD .4874 

A v g e  100.2 

#1 99.89 
# 2  100.6 

Errors NOCHECK 
High 
L o w  

E l e m  Sr4215 
Units ppm 
A v g e  . o o o o  
S D e v  . o o o o  
%RSD 56.82 

#1 . o o o o  
# 2  . o o o o  
Errors LC Pass 
High .0050 
Low - .  0050 
E l e m  Y - 3710 
Units ppm 
A v g e  .OOOl 
S D e v  .OOOl 
%RSD 115.9 

#1 . o o o o  
#2 .0002 

E r r o r s  LC Pass 
H i g h  .0050 
Low - .  0 0 5 0  

Blank Sample 

PPm PPm - .  0005 .0023 
,0010 .0009 

184.1 38.89 

- .  0012 .0017 
.0002 .0030 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.0008 -.. 0000  
.0011 . o o o o  
135.1 915.0 

. o o o o  . o o o o  

.0016 - .  0000 

L C  Pass L C  Pass 
.OlOO . 0 0 5 0  
- .  0100 - .  0 0 5 0  

Zn2062 Zr3496 
PPm PPm - .  0002 .O O O l  
.0002 .0003 

84.35 198.3 

- .  0004 - .  0001 
- .  0001 .0003 

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

O1006gage 
04/13/06 04 :27: 11 PM 

PPm PPm PPm PPm 
.0014 .0038 .0014 .OOOl 
.0030 .0009 . 0 0 0 9  .0009 
211.3 24.39 66.71 1140. 

- .  0007 .0031 .0007 .0007 
.0036 .0044 .0020 - .  0005 
LC Pass L C  Pass L C  Pass LC P a s s  
.OlOO .0050 .0050 .0050 
- .  0100 - .  0050 - .  0050 - .  0050 

T11908 U 4090 V 2924 W 2079 

.0085 .0213 - .  0001 - .  0002 

.0013 .0077 .0006 .0002 
14.71 36.19 836.8 90.47 

PPm PPm PPm PPm 

.0094 .0158 - .  0005 - .  0003 

.0076 .0267 .0003 - .  0001 

LC Pass L C  Pass L C  Pass LC Pass 
.OlOO . l o o 0  ,0050 .OlOO 
- .  0100 - .  1000 - .  0 0 5 0  - .OlOO 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

1 
*Counts 
sc 
361.384 
866501 
4217.185 
.4866913 

863519 
869483 

Blank Sample 

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

04/13/06 04:27:11 PM page 3 

010070 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: cri 
Run Time: 04/13/06 16:27:23 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 
Units ppm 
Avge .0195 
SDev .0002 
%RSD 1.206 

#1 .0193 
#2 .0196 

Errors QC Pass 
Value .0200 
Range 50.00 

Elem Ca3179 
Units ppm 
Avge .0029 
SDev .0065 
%RSD 222.8 

#1 - .  0017 
#2 .0075 

Errors NOCHECK 
Value 
Range 

Elem La3988 
Units ppm 

SDev .0013 
%RSD 201.6 

Avge - .  0007 

#1 - .  0016 
#2 .0003 

Errors NOCHECK 
Value 
Range 

Elem Ni2316 
Units ppm 
Avge .0830 
SDev .0005 
%RSD .5853 

#1 .0833 
# 2  .0827 

Errors QC Pass 
Value .0800 
Range 50.00 

Elem Sc3613 

A13082 
PPm 
.0909 
.0024 
2.585 

.0892 

.0926 

QC Pass 
.loo0 
50.00 

Cd2265 
PPm 
.0099 
.0003 
2.656 

. o l . o o  

.0097 

QC Pass 
.OlOO 
50.00 

Li6707 
PPm 
.0611 
.0003 
.5562 

.0609 

.0614 

QC Pass 
. l o o 0  
50.00 

P 1782 

.lo32 

.0111 
10.77 

.0953 

.1110 

QC Pass 
. l o o 0  
50.00 

1960/1 

PPm 

As1890 
PPm 
.0190 
.0008 
4.389 

.0184 

.0196 

QC Pass 
.0200 
50.00 

Co2286 
PPm 
.lo12 
.OOOl 
.1289 

-1011 
.lo13 

QC Pass 
.loo0 
50.00 

Mg2790 
PPm 
- .  0061 

. o o o o  
.6483 

- .  0060 
- .  0061 

NOCHECK 

2203/1 
PPm 
- .  0039 
-0053 

1.38.5 

- .  0076 
- .  0001 

NOCHECK 

1960/2 

04/13/06 04 : 31 : 59 PM page 1 

B 2496 

.0953 

.0024 
2.548 

.0970 

.0936 

QC Pass 
.loo0 
50.00 

Cr2677 
PPm 
.0222 
.0018 
7.887 

.0234 

.0209 

QC Pass 
.0200 
50.00 

Mn2576 
PPm 
.0307 
.OOOl 
.4162 

.0308 

.0306 

QC Pass 
. 0 3 0 0  
50.00 

2203/2 
PPm 
.0130 
.0074 
57.41 

.0182 

.0077 

NOCHECK 

PPm 

Si2881 

Operator: 

010071 

Ba4934 
PPm 
.0187 
.0003 
1.729 

.0189 

.0185 

QC Pass 
.0200 
50.00 

Cu3247 
PPm 
.0510 
.0019 
3.833 

.0523 

.0496 

QC Pass 
.0500 
50.00 

Mo2020 
PPm 
.0184 
.0002 
.go17 

.0185 

.0183 

QC Pass 
.0200 
50.00 

Pd3404 
PPm 
.0072 
.0209 
291.7 

- .  0076 
.0219 

NOCHECK 

Pb220 

Be3130 
PPm 
.OlOO 
.OOOl 
1.263 

.0099 

.0101 

QC Pass 
.OlOO 
50.00 

Fe2714 
PPm 
.1220 
.0793 
64.99 

.0659 
Q. 1781 

QC Pass 
. l o o 0  
50.00 

Na3302 
PPm 
.5654 
1.112 
196.6 

- .2207 
1.352 

NOCHECK 

S 1820 

.0066 

.0015 
22.22 

.0055 

.0076 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0070 
.0007 
10.14 

.0065 

.0075 

NOCHECK 

K 7664 

.0415 

.0973 
234.1 

PPm 

- .  0272 
.1103 

NOCHECK 

Na5889 
PPm 
.0039 
.0261 
666.6 

- .  0145 
.0224 

NOCHECK 

Sb2068 
PPm 
.1258 
.0041 
3.225 

.1287 

.1229 

QC Pass 
.1200 
50.00 

Sn1899 



A n a l y s i s  Report 

U n i t s  %R 
A v g e  9 7 . 5 1  
SDev . 5 0  
%RSD . 5 0 7 9  

#1 9 7 . 8 6  
#2 9 7 . 1 6  

E r r o r s  NOCHECK 
V a l u e  
Range 

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge  . 0 1 8 4  
SDev . o o o o  
%RSD . 0 1 2 9  

#1 . 0 1 8 4  
#2 . 0 1 8 4  

E r r o r s  QC P a s s  
Value . 0 2 0 0  
Range 5 0 . 0 0  

E l e m  Y 3 7 1 0  
U n i t s  p j jm  
A v g e  . 0 0 0 3  
SDev . 0 0 0 4  
%RSD 1 0 2 . 1  

#1 . 0 0 0 6  
#2 .OOOl 

E r r o r s  NOCHECK 
V a l u e  
Range 

QC S t a n d a r d  

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

. 0 0 5 9  . 0 1 8 8  

. 0 1 1 5  . 0 1 5 4  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
PPm PPm 
. 0 0 8 8  . 0 1 7 8  
. 0 0 6 2  . 0 0 0 6  
7 1 . 0 1  3 . 3 9 6  

. 0 1 3 2  . 0 1 8 3  

. 0 0 4 4  . 0 1 7 4  

NOCHECK QC P a s s  
. 0 2 0 0  
5 0 . 0 0  

Zn2062 Z r 3 4 9 6  
PPm PPm 
. 0 4 0 4  . 0 9 5 0  
. 0 0 0 5  . 0 0 1 3  
1 . 2 2 0  1 . 3 7 0  

. 0 4 0 0  . 0 9 5 9  

. 0 4 0 7  . 0 9 4 1  

QC P a s s  QC P a s s  
. 0 4 0 0  .loo0 
5 0 . 0 0  5 0 . 0 0  

PPm 

0 4 / 1 3 / 0 6  0 4 : 3 1 : 5 9  PM page 2 

PPm 
010072 

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

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

. 0 9 8 1  .0051 . 0 1 4 1  . 0 9 0 7  

QC P a s s  QC P a s s  QC P a s s  QC P a s s  
.loo0 , 0 0 6 0  .OlOO .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  

T11908  U 4 0 9 0  U 2 9 2 4  W 2 0 7 9  

. 0 2 1 0  . 1 4 0 4  .1006 - ,  0 0 0 9  

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

PPm PPm PPm PPm 

. 0 1 7 5  . 1 2 5 5  .1019 - .0011 

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

QC P a s s  QC P a s s  QC P a s s  NOCHECK 
. 0 2 0 0  . 2 0 0 0  .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

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

8 4 6 0 8 3  
8 3 9 9 6 3  

QC Standard 

2 
Time 

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

10000 
10000 

0 4 / 1 3 / 0 6  0 4 : 3 1 : 5 9  PM Page 3 

010073 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

_ -  - -  - -  - _  



Analysis Report QC Standard 

Method: DAILY2 Sample Name: icsa 
Run Time: 04/13/06 16:32:10 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 

Ag3280 
PPm - .  0002 
.0003 

110.0 

- .OOOl 
- .  0004 

NOCHECK 

Ca3179 
PPm 
467.1 

.1 
.0278 

467.0 
467.2 

QC Pass 
500.0 
20.00 

La3988 
PPm 
.0053 
.0008 
15.70 

.0047 

.0058 

NOCHECK 

Ni2316 
PPm 
.0032 
.OOOl 
2.126 

.0032 

.0031 

NOCHECK 

Sc3613 

A13082 
PPm 
508.5 

.5 
.lo74 

508.9 
508.1 

QC Pass 
500.0 
20.00 

Cd2265 
PPm 
.0053 
.0002 
4.166 

. 0 0 5 2  

.0055 

NOCHECK 

Li6707 
PPm 
.0004 
.OOOl 
20.73 

.0004 

.0003 

NOCHECK 

P 1782 
PPm - .  0069 
.0212 

306.2 

.0081 
- .  0219 
NOCHECK 

1960/1 

As1890 
PPm 
--. 0004 
.0007 

167.3 

-. .0009 
.OOOl 

NOCHECK 

C02286 
PPm 
.0011 
.0003 
31.57 

.0013 

.0008 

NOCHECK 

Mg2790 
PPm 
534.2 

. 3  
.0520 

534.4 
534.0 

QC Pass 
500.0 
20.00 

2203/1 
PPm 
.0434 
.0007 
1.531 

.0429 

.0439 

NOCHECK 

1960/2 

04/13/06 04:36:44 PM page 1 

Operator: 

010074 

B - 2496 
PPm 
- .  0154 
.0002 

1.334 

- .0152 
- .  0155 

NOCHECK 

Cr2677 
PPm - .  0005 
.0011 

201.2 

- .  0013 
.0002 

NOCHECK 

Mn2576 
PPm 
.0067 
.OOOl 
1.575 

.0068 

.0066 

NOCHECK 

2203/2 
PPm - .  0216 
.0042 

19.28 

- .0245 
- .  0186 
NOCHECK 

Si2881 

Ba4934 
PPm 
.0025 
.OOOl 
2.828 

.0025 

.0026 

NOCHECK 

Cu3247 
PPm 
.0030 
.OOOl 
2.631 

.0031 

.0030 

NOCHECK 

Mo2 02 0 
PPm 
- ,  0025 
,0005 

19.75 

- .  0022 
- .  0029 

NOCHECK 

Pd3404 
PPm 
.0028 
.0048 
171.8 

.0062 
- .  0006 

NOCHECK 

Pb220 

Be3130 
PPm 
.0002 
. o o o o  
23.01 

.0002 

. 0 0 0 2  

NOCHECK 

Fe2714 
PPm 
189.5 

.3 
.1790 

189.7 
189.2 

QC Pass 
200.0 
20.00 

Na3302 
PPm 
.7628 
.1599 
20.96 

.8759 

.6498 

NOCHECK 

S 1820 

.0111 

.0015 
13.81 

.OlOO 

.0122 

NOCHECK 

Pi% 

Se196 

Bi2230 
PPm 
.0036 
.0030 
83.06 

.0057 

.0015 

NOCHECK 

K 7664 

.0250 

.0191 
76.63 

.0385 

.0114 

NOCHECK 

PPm 

Na5889 
PPm 
- .0006 
.0051 

886.4 

.0030 
- .  0041 

NOCHECK 

Sb2068 
PPm 
.0047 
.0066 
141.4 

.0094 

. o o o o  
NOCHECK 

911899 



Analysis Report 

Units %R 
Avge 8 8 . 2 9  
SDev . 3 2  
%RSD . 3 5 7 4  

#1 8 8 . 0 7  
#2 8 8 . 5 1  

Errors NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge . 0 1 6 2  
SDev . o o o o  
%RSD . o a 3 9  

#1 . 0 1 6 2  
# 2  . 0 1 6 2  

Errors NOCHECK 
Value 
Range 

Elem Y 3 7 1 0  
Units pfjm 
Avge - . 0 0 0 5  
SDev . o o o o  
%RSD 6 . 8 2 0  

#1 - .  0 0 0 5  
#2 - .  0006  

E r r o r s  NOCHECK 
Value 
Range 

QC Standard 

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

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

. 0 0 1 2  . 0 0 3 4  
- . 0 0 5 8  - .  0042  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
PPm PPm - .  0 4 6 5  - .  0 0 1 0  

. 0 0 8 0  . o o o o  
1 7 . 1 2  2 . 9 7 2  

- .  0 4 0 9  -. .OOlO 
- .  0 5 2 1  - .  0 0 0 9  

NOCHECK NOCHECK 

Zn2062 Z r 3 4 9 6  
PPm PPm 
. 0 0 7 5  - . 0 0 0 3  
. 0 0 0 6  . 0 0 0 6  
7 . 5 5 8  2 2 3 . 1  

. 0 0 7 1  - .  0 0 0 7  

. 0 0 7 9  . 0 0 0 2  

NOCHECK NOCHECK 

0 4 / 1 3 / 0 6  04  : 3 6  : 4 4  PM Page 2 

010075 
PPm PPm PPm PPm 
. 0 6 4 5  .OOOl - .  0 0 1 0  - .  0 0 4 0  
. 0 0 1 5  . 0 0 3 0  . 0 0 5 2  - 0 0 0 4  
2 . 3 8 7  3 1 6 0 .  5 0 7 . 3  9 . 8 1 3  

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

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

NOCHECK NOCHECK NOCHECK NOCHECK 

T11908  U - 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

. 0 0 1 3  . 0 2 2 1  - .  0 0 2 0  - .  0004  

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

PPm PPm PPm PPm 

. 0 0 3 8  . 0 1 4 8  - .  0 0 1 9  - .  0022  
- .  0 0 1 2  . 0 2 9 3  - .  0 0 2 0  . 0 0 1 4  

NOCHECK NOCHECK NOCHECK NOCHECK 



Analysis Report QC Standard 0 4 / 1 3 / 0 6  0 4 : 3 6 : 4 4  PM 

010076 
5 6 7 2 3 4 IntStd 1 

Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc _ _  
Wavlen 3 6 1 . 3 8 4  - -  .- - 
Avge 7 6 3 2 9 8  10000 -- - 
SDev 2 7 4 8 . 5 2 4  . O O O O O O O  - -  - -  
%RSD . 3 6 0 0 8 5 5  . O O O O O O O  - -  - -  

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

- -  - -  - -  - -  - -  
- _  - -  - -  - -  
- -  - -  - _  - -  
- -  - -  - _  
- _  - -  - _  

- _  - -  - _  - -  
- -  - -  - _  - -  



Analysis Report QC Standard 

Method: DAILY2 Sample Name: icsab 
Run Time: 04/13/06 16:36:56 
Comment : 
Mode: CONC Corr. Factor: 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 

Ag3280 
PPm 
1.107 
.002 
.2111 

1.108 
1.105 

QC Pass 
1.000 
20.00 

Ca3179 
PPm 
469.3 
1.1 

.2417 

468.5 
470.1 

QC Pass 
500.0 
20.00 

La3988 
PPm 
.0049 
.0053 
109.0 

.0011 

.0086 

NOCHECK 

Ni2316 
PPm 
.9580 
.0009 
.0939 

.9573 

.9586 

QC Pass 
1.000 
20.00 

Sc3613 

A13082 
PPm 
514.2 
2.4 

.4663 

515.9 
512.5 

QC Pass 
500.0 
20.00 

Cd2265 
PPm 
.9785 
.0015 
.1529 

.9795 

.9774 

QC Pass 
1.000 
20.00 

Li6707 
PPm 
1.218 
.004 
.3618 

1.221 
1.214 

NOCHECK 

P 1782 

1.017 
.010 
.9415 

1.010 
1.024 

NOCHECK 

PPm 

1960/1 

1 

As1890 
PPm 
1.051 
.016 

1.492 

1.062 
1.040 

QC Pass 
1.000 
20.00 

Co2286 
PPm 
.4950 
.0002 
.0327 

.4948 

.4951 

QC Pass 
.5000 
20.00 

Mg2790 
PPm 
540.6 

.2 
.0449 

540.8 
540.4 

QC Pass 
500.0 
20.00 

2203/1 
PPm 
1.046 
.007 
.6982 

1.041 
1.052 

NOCHECK 

1960/2 

04/13/06 04:41:30 PM Page 1 

B - 2496 
PPm 
1.034 
.008 
.7675 

1.040 
1.029 

QC Pass 
1.000 
20.00 

Cr2677 
PPm 
.4973 
.0004 
.0857 

.4970 

.4976 

QC Pass 
.5000 
20.00 

Mn2576 
PPm 
.5104 
.0004 
.0796 

.5107 

.5102 

QC Pass 
.5000 
20.00 

2203/2 
PPm 
.9600 
.0098 
1.025 

.9670 

.9530 

NOCHECK 

Si2881 

Ba4934 
PPm 
.5434 
.0038 
.6987 

.5461 

.5407 

QC Pass 
.5000 
20-00 

Cu3247 
PPm 
.5651 
.0062 
1.102 

.5695 

.5607 

QC Pass 
.5000 
20.00 

Mo2020 
PPm 
1.019 
.008 
.7821 

1.014 
1.025 

QC Pass 
1.000 
20.00 

Pd3404 
PPm 
.0023 
.0163 
707.7 

- .  0092 
.0138 

NOCHECK 

Pb220 

Operator: 

010077 
Be3130 
PPm 
.4927 
.0012 
.2464 

.4936 

.4919 

QC Pass 
.5000 
20.00 

Fe2714 
PPm 
190.7 

.1 
.0765 

190.8 
190.6 

QC Pass 
200.0 
20.00 

Na3302 
PPm 
.9329 
.6332 
67.87 

.4852 
1.381 

NOCHECK 

S 1820 

.0024 

.0077 
318.5 

.0078 
- .0030 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0048 
.0062 
128.9 

.0004 

.0092 

NOCHECK 

K 7664 

.0137 

.0929 
679.5 

P b  

- .  0520 
.0794 

NOCHECK 

Na5889 
PPm 
- .  0059 
.0282 

481.8 

- .  0258 
.0141 

NOCHECK 

Sb2068 
PPm 
1.038 
.014 

1.337 

1.028 
1.048 

QC Pass 
1.000 
20.00 

Sn1899 



Analysis Report 

Units %R 
Avge 88.85 
SDev .72 
%RSD .8129 

#1 88.34 
#2 89.36 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge 1.063 
SDev .005 
%RSD .4608 

#1 1.066 
#2 1.059 

Errors QC Pass 
Value 1.000 
Range 20.00 

Elem Y 3710 
Units pPm 
Avge - .  0005 
SDev .OOOl 
%RSD 17.66 

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

QC Standard 

PPm PPm 
1.048 ,9918 
.007 .0080 
.6806 .8040 

1.053 .9861 
1.043 .9974 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
- .0322 .9731 
.0038 .0026 

11.66 .2651 

- .0295 .9749 
- ,  0349 .9712 

NOCHECK NOCHECK 

Zn2062 Zr3496 
PPm PPm 
.9630 .9407 
.0027 .0002 
.2827 .0231 

.9611 .9408 

.9649 .9405 

QC Pass QC Pass 
1.000 1.000 
20.00 20.00 

04/13/06 04:41:30 PM Page 2 

PPm PPm gd,0078 PPm 
.9888 1.011 1.018 1.116 

.012 .0041 .003 .003 
1.118 .4181 .2906 .3220 

1.107 .9918 1 * 009 1.015 
1.125 .9859 1.013 1.020 

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

T11908 U 4090 V 2924 W 2079 

1.010 .9662 .4995 .0030 
.001 .1569 .0023 .0038 
.0910 16.24 .4636 128.6 

PPm PPm PPm PPm 

1.009 .8552 .5012 .0003 
1.010 1.077 .4979 .0057 

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



Analysis Report QC Standard 0 4 / 1 3 / 0 6  0 4 : 4 1 : 3 0  PM 

IntStd 1 2 3 4 5 6 O I O O 7 9 7  
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - _  _ _  - -  - -  Elem sc - -  
Wavlen 3 6 1 . 3 8 4  - -  - _  
Avge 7 6 8 0 6 8  10000 - -  
SDev 6 2 4 0 . 2 1 7  .OOOOOOO - -  - -  
%RSD . 8 1 2 4 5 6 9  .OOOOOOO - -  - -  

#1 7 6 3 6 5 5  1 0 0 0 0  - _  
#2 7 7 2 4 8 0  1 0 0 0 0  - -  

- -  - -  - _  - _  
- _  - _  _ _  - -  
- _  _ _  - -  
- -  - -  - _  

- _  - _  - -  - -  
- -  - -  - -  - _  



Analysis Report QC Standard 04/13/06 04 :46: 18 PM Page 1 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 04/13/06 16:41:42 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010080 

Elem Ag3280 A13082 As1890 B - 2496 Ba4934 Be3130 Bi2230 

Avge .9942 9.885 5.072 4.952 10.10 .9859 5.050 
SDev .0020 .001 .005 .016 .oo .0024 .OOl 
%RSD .2045 .0144 .lo37 .3154 .0357 .2397 .0233 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .9956 9.884 5.069 4.941 10.10 .9875 5.051 
#2 ,9927 9.886 5.076 4.963 10.11 .9842 5.049 

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

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 20.20 1.004 5.126 1.997 2.041 10.16 18.30 
SDev .09 .003 .019 .008 .005 .08 .08 
%RSD .4295 .3341 .3656 .3915 .2214 .7389 .4312 

Units ppm PPm PPm PPm PPm PPm PPm 

#I 20.26 1.007 5.139 2.003 2.037 10.21 18.24 
#2 20.14 1.002 5.113 1.992 2.044 10.10 18.36 

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

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 4.989 4.715 20.03 1.025 5.026 28.31 Q43.21 
SDev .002 .011 .07 ,003 .001 .21 .13 
%RSD .0328 .2392 .3264 .3343 .0257 .7471 .3099 

#1 4.988 4.707 20.07 1.028 5.027 28.46 Q43.11 
#2 4.990 4.723 19.98 1,023 5.025 28.16 Q43.30 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Fail 
Value 5.000 5.000 20.00 1.000 5.000 30.00 30.00 
Range 10.00 10.00 10.00 10.00 10.00 10.00 10.00 

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

Avge 5.005 5.082 5.065 4.965 1.034 .9966 1.018 
SDev .007 .066 .082 .093 . 0 0 4  .0046 . 0 0 3  
%RSD .1449 1.307 1.616 1.882 .4064 .4630 .2773 

Units ppm Pi% PPm PPm PPm Pi% PPm 

#1 5.010 5.129 5.122 5.031 1.037 .9933 1.016 
#2 5.000 5.035 5.007 4.899 1.031 .9999 1.020 

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

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



Analys is  Report 

U n i t s  %R 
A v g e  96.83 
S D e v  1.47 
%RSD 1.519 

#1 95.79 
#2 97.87 

E r r o r s  NOCHECK 
Value  
Range 

E l e m  Sr4215 
U n i t s  ppm 
Avge 5.046 
S D e v  .001 
%RSD .0208 

#1 5.047 
#2 5.046 

E r r o r s  QC P a s s  
V a l u e  5.000 
Range 1 0 . 0 0  

E l e m  Y 3710 
U n i t s  psm 
A v g e  5.064 
S D e v  .003 
%RSD .0593 

#1 5.066 
#2 5.062 

Errors QC Pass 
V a l u e  5.000 
R a n g e  1 0 . 0 0  

QC Standard 

P P m  P P m  
5.273 5.123 
.073 .093 

1.385 I. 811 

5.325 5.189 
5.221 S. 058 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.9885 4.828 
.0017 .006 
.1711 .1318 

.9897 4.833 

.9873 4.824 

QC P a s s  QC P a s s  
1 . 0 0 0  5.000 
1 0 . 0 0  10.00 

Zn2062 Zr3496 
PPm PPm 
1.031 4.830 
.006 .004 
.5611 .0847 

1.035 4.833 
1.027 4.827 

QC P a s s  QC P a s s  
1 . 0 0 0  5.000 
1 0 . 0 0  10.00 

04/13/06 04:46:18 PM Page 2 

010081 
PPm PPm PPm PPm 
5.047 4.998 5.173 4.996 
.003 .090 .086 .024 
.0572 1.792 1.666 .4825 

5.045 5.061 5.234 5.013 
5.049 4.935 5.112 4.979 

QC Pass QC P a s s  QC Pass QC P a s s  
5 . 0 0 0  5.000 5.000 5.000 
10.00 10.00 10.00 10.00 

T11908 - V 2924 W 2079 U 4090 

5.250 1.047 4.979 1.057 
.003 .072 .010 .011 
.0515 6.855 ,1958 1.026 

PPm PPm P P m  PPm 

5.252 1.098 4.986 1.065 
5.248 .9962 4,972 1.050 

QC Pass QC Pass QC P a s s  QC Pass 
5.000 1.000 5.000 1.000 
10.00 10.00 10.00 10.00 



~ - 

Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
361.384 
837118 
12720.14 
1.519515 

828124 
846113 

QC Standard 

2 
Time 
- -  

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

10000 
10000 

- -  
I- 

4 

04/13/06 04:46:18 PM Page 3 

5 6 
010082 

7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  



Analysis Report Blank Sample 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 04/13/06 16:46:32 
Comment : 
Mode: CONC Corr. Factor: 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
.0008 
.0003 
42.01 

.0006 

.0011 

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0014 
.OOOl 
7.194 

.0015 

.0013 

LC Pass 
.0500 
- .0500 

La3988 
PPm 
.OOlO 
.0005 
46.11 

.0007 

.0014 

LC Pass 
.0050 
- .  0050 
Ni2316 
PPm 
.0009 
. O O O l  
15.56 

. 0 0 0 8  

.OOlO 

LC Pass 
.0050 
- .  0050 
Sc3613 

A13082 
PPm 
- .  0002 
.0034 

1651. 

.0022 
- .  0026 

LC Pass 
.0500 
- .  0500 
Cd2265 
PPm 
- .  0000 
.OOOl 

1495. 

.OOOl 
- .  0001 

LC Pass 
. 0 0 5 0  
- .  0050 
Li6707 
PPm 
.0002 
. O O O l  
21.90 

.0002 

.0002 

LC Pass 
. 0 0 5 0  
- .  0050 
P 1782 

.0062 

.0092 
148.7 

PPm 

- .0003 
H. 0127 

LC Pass 
.OlOO 
- .  0100 
1960/1 

1 

As1890 
PPm 
.- .0013 
.0009 

65.88 

- .  0007 
- .0019 

LC Pass 
.0050 
-. .0050 

Co2286 
PPm 
.0009 
.OOlO 
111.4 

. 0 0 0 2  

.0017 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0034 
.0051 
147.3 

- .  0001 
.0070 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm 
.0027 
.0071 
258.5 

.0077 
- .0023 

NOCHECK 

1960/2 

04/13/06 04:51:06 PM Page 1 

Operator: 

010083 

B - 2496 
PPm 
.0063 
. o o o o  
.5234 

.0063 

.0063 

LC Pass 
.0500 
- .  0500 
Cr2677 
PPm 
- .  0005 
.0002 

41.20 

- .0007 
- .  0004 

LC Pass 
.0050 
- .  0050 
Mn2576 
PPm 
. o o o o  
. o o o o  
1524. 

. o o o o  
- .  0000 

LC Pass 
.0050 
- .  0050 
2203/2 
PPm 
.0002 
.0013 
653.5 

- .0007 
.0011 

NOCHECK 

Si2881 

Ba4934 
PPm 
. O O O l  
. o o o o  
1.175 

.OOOl 

. O O O l  

LC Pass 
.0050 
- .  0050 
Cu3247 
PPm 
.0007 
.0002 
23.89 

.0008 

.0005 

LC Pass 
.0050 
- .  0050 
Mo2 02 0 
PPm 
.0014 
.OOOl 
9.956 

.0013 

.0015 

LC Pass 
. 0 0 5 0  
- .  0050 
Pd3404 
PPm 
H. 0054 
.0043 
78.29 

H. 0084 
.0024 

LC High 
.0050 
- .  0050 

Be3130 
PPm 
. o o o o  
. o o o o  
47.55 

. o o o o  

. o o o o  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0128 
.0194 
151.0 

.0266 
- .  0009 
LC Pass 
.0500 
- .  0500 
Na3302 
PPm 
H.2790 
.1437 
51.53 

H.3806 
H. 1773 

LC High 
.0500 
- .  0500 
S 1820 

- .0083 
.0096 

116.3 

PPm 

L- .0151 
- .  0015 
LC Pass 
.OlOO 
- . O l O O  

Se196 Pb220 

Bi2230 
PPm 
.0021 
.0032 
148.1 

,0044 
- .  0001 
LC Pass 
.OlOO 
- .  0100 
K 7664 

-0298 
.0122 
41.00 

.0385 

.0212 

LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0022 
. o o o o  
1.372 

.0022 

.0023 

PPm 

LC Pass 
.0500 
- .0500 

Sb2068 
PPm 
- .0014 
.0036 

252.3 

.OOll 
- .  0040 
LC Pass 
. O l O O  
- .  0100 
Sn1899 



A n a l y s i s  R e p o r t  B l a n k  Sample 04/13/06 04:51:06 PM 

010084 
PPm PPm PPm 
.0048 .0011 .0006 
.0006 .0015 .0019 
12.92 145.2 292.7 

U n i t s  %R 
A v g e  99.03 
S D e v  .48 
%RSD .4880 

PPm PPm 
.0024 .- .  0003 

PPm - .  0017 
.0008 

49.08 
.0046 .0005 
190.5 169.3 

#1 98.69 
#2 99.38 

.0057 .O O O l  
- .  0008 -- .0006 

.0044 .0021 .0019 

.0053 - .  0000 - .0007 
- .  0011 
- .0022 

Erro r s  NOCHECK 
H i g h  
L o w  

NOCHECK NOCHECK LC P a s s  L C  P a s s  L C  P a s s  
.OlOO .0050 .0050 
- .OlOO - .0050 - .0050 

LC P a s s  
.0050 
- .0050 

E l e m  Sr4215 
U n i t s  p p m  
A v g e  .OOOl 
S D e v  . o o o o  
%RSD 2.105 

Th2837 Ti3349 
PPm P P m  
,0017 . o o o o  
.0006 . o o o o  
37.67 1.4.15 

T11908 U 4090 V - 2924 

.0097 .0405 .0004 

.0043 .0363 .OOOl 
44.34 89.71 12.30 

PPm PPm PPm 
W 2079 

.0028 

.0004 
13.63 

PPm 

#1 .OOOl 
# 2  .OOOl 

.0021 . o o o o  

.0012 . o o o o  
H. 0127 .0148 . 0 0 0 5  
.0066 .0662 .0004 

.0025 

. 0 0 3 1  

E r r o r s  LC Pass 
H i g h  .0050 
L o w  - .  0050 

L C  Pass L C  P a s s  
.OlOO . 0 0 5 0  
- .  0100 - * 0 0 5 0  

LC P a s s  LC P a s s  L C  P a s s  
.OlOO .loo0 . 0 0 5 0  
- .OlOO - .loo0 - . 0 0 5 0  

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

Y 3710 E l e m  - 
U n i t s  p p m  
A v g e  .OOOl 
S D e v  . O O O l  
%RSD 94.70 

Zn2062 Zr3496 
PPm PPm 
.OOOl .0003 
. o o o o  .OOOl 
.9280 41.09 

#1 .0002 
#2 . o o o o  

. O O O l  .0004 

.OOOl .0002 

E r r o r s  LC Pass LC Pass L C  P a s s  
H i g h  .0050 .0050 .0050 
Low - .0050 - .0050 - .0050 



-~ 

Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
856160 
4125.968 
.4819158 

853242 
859077 

Blank 

2 
Time 
- -  
- -  
10000 

Sample 

3 
NOTUSED 
- _  
- _  
- _  

. o o o o o o o  

. o o o o o o o  - -  

10000 
10000 

~~ 

04/13/06 04:51:06 PM 

4 
NOTUSED 

5 
OlgO85 

page 

7 

3 



Analysis Report 04/13/06 04:55:51 PM Page 1 

0pe8i~086 Method: DAILY2 Sample Name: pbw-Dl2H2 
Run Time: 04/13/06 16:51:17 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge .0041 .0277 . o o o o  .0045 .0003 .OOOl H.0137 
SDev .0032 .0148 0018 ,0005 .0002 .OOOl .0087 
%RSD 77.84 53.44 11590. 10.81 64.09 38.45 63.15 

Units ppm PPm PPm PPm PPm PPm PPm 

.0076 #1 .0018 .0172 - .  0012 .0049 .0004 .OOOl 
#2 H. 0064 .0382 ,0013 .0042 .0002 .0002 H. 0199 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC High 
High .0050 .0500 .0050 .0500 .0050 .0050 .OlOO 

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

Avge .0084 .0006 H. 0050 .0017 .0012 H. 0702 .0824 
SDev .0029 .0004 .0015 .0009 .0009 .0360 .0431 
%RSD 34.45 74.60 30.10 52.06 72.35 51.20 52.31 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .0063 .0003 .0040 .0023 .0019 .0448 .0519 
#2 .0104 .0009 H. 0061 .OOlO .0006 H. 0957 H.1129 

Errors LC Pass LC Pass LC High LC Pass LC Pass LC High LC Pass 

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

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge H.0055 .0004 .0311 .OOOl .0009 H. 7419 .0094 
SDev .0034 .0002 .0196 .0002 .0009 .4794 .0027 
%RSD 62.34 48.66 62.89 255.5 100.0 64.61 28.24 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .0031 .0002 .0173 .0002 .0015 H.4030 .0075 
#2 H. 0079 .0005 .0449 - .  0001 .0003 H1.081 .0113 

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

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

Avge .0019 .0095 - .  0019 .0015 H. 0168 .0023 ,0039 
SDev .0007 .0059 ,0096 .0049 .0068 .0003 .0047 
%RSD 36.98 61.98 494.4 322.2 40.36 13.92 120.7 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .0024 H. 0136 - .  0087 .0050 H.0120 .0025 .0072 
#2 .0014 .0053 .0048 -.0020 H.0216 .0021 .0006 

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

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

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



Analysis Report 

Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

%R 
95.21 
1.84 
1.929 

96.51 
93.91 

NOCHECK 

Sr4215 
PPm 
.0002 
.OOOl 
63.32 

.O O O l  

.0003 

LC Pass 
.0050 
- .  0050 
Y 3710 

.0003 

.0002 
75.79 

.0005 

.OOOl 

LC Pass 
.0050 

PPm 

- .  0050 

PPm 
- .0006 
.0026 

460.0 

- .  0024 
.0012 

NOCHECK 

Th2837 
PPm 
.0009 
.0081 
914.8 

.0067 
- .  0049 
LC Pass 
.OlOO 
- .  0100 

Zn2062 
PPm 
.0005 
.0005 
103.4 

.OOOl 

.0009 

LC Pass 
.0050 
- .  0050 

04/13/06 04:55:51 PM page 2 

ppm O10m3 PPm PPm PPm 
.0050 H. 0181 .0004 .0031 
.0055 .0097 . O O O l  .0028 .0008 
110.2 53.40 24.52 89.10 59.36 

.0088 H. 0113 .0005 H. 0051 .0007 
" 0011 H.0249 .0003 .0012 .0018 

NOCHECK LC High LC Pass LC Pass LC Pass 
.OlOO .0050 .0050 .0050 
- .  0100 - .  0050 - .  0050 - .  0050 

Ti3349 T11908 U 4090 V 2924 W 2079 

.0002 .0034 H. 1840 .0008 .0075 

.0003 .0022 .0989 .0005 .0059 
146.6 65.07 53.76 65.72 78.85 

PPm PPm PPm PPm PPm 

.0004 .0019 H. 1140 .OOll .0033 
- .  0000 .0050 H.2539 .0004 H. 0117 

LC Pass LC Pass LC High LC Pass LC Pass 
.0050 .OlOO .loo0 .0050 .OlOO 
- .  0050 - .  0100 - .  1000 - .0050 - .  0100 
Zr3496 
PPm 
.0024 
.0004 
15.63 

.0027 

.0021 

LC Pass 
.0050 
- .  0050 



Analysis Report 

2 3 IntStd 1 

Elem sc - -  
Wavlen 361.384 - -  - -  
Avge 823061 10000 - -  

Mode *Counts Time NOTUSED 
- -  

SDev 15887.27 . O O O O O O O  - -  
%RSD 1.930267 . O O O O O O O  - -  

#1 834295 10000 - -  
# 2  811827 10000 -. - 

Page 3 04/13/06 04:55:51 PM 

010088 7 4 5 



A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  l c s w - D l 2 H 2  
Run T i m e :  0 4 / 1 3 / 0 6  1 6 : 5 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  
U n i t s  
A v g e  
SDev 
%RSD 

#1 
#2 

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

#1 
#2 

E l e m  
Units 
Avge  
SDev 
%RSD 

#l 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 4 9 5  
. 0 0 1 8  
3 . 7 0 9  

. 0 5 0 8  

. 0 4 8 2  

Ca3179  
PPm 
2 0 . 7 3  

. 0 7  
. 3 3 5 7  

2 0 . 6 8  
2 0 . 7 8  

L a 3 9 8 8  
PPm 
. 0 0 0 3  
. 0 0 1 8  
6 8 4 . 0  

. 0 0 1 5  
- .  0 0 1 0  

N i 2 3 1 6  
PPm 
. 4 8 9 1  
. 0 0 3 5  
. 7 2 3 3  

. 4 8 6 6  

. 4 9 1 7  

S c 3 6 1 3  
%R 
9 5 . 5 5  

.10 
. l o 3 4  

9 5 . 4 8  
9 5 . 6 2  

S r 4 2 1 5  
PPm 
, 0 0 0 7  
.OOOl 
9 . 5 5 9  

. 0 0 0 7  

. 0 0 0 6  

A13082 
PPm 
1 . 9 5 4  

. 0 0 6  
. 3 0 5 8  

1 . 9 5 8  
1 . 9 4 9  

Cd2265  
PPm 
. 0 4 9 2  
. 0 0 0 2  
. 3 8 0 0  

. 0 4 9 4  

. 0 4 9 1  

L i 6 7 0 7  
PPm 
. 0 0 0 3  
. o o o o  
1 5 . 4 0  

. 0 0 0 3  

. 0 0 0 2  

P 1 7 8 2  

4 . 2 1 5  
.001 

. 0 1 4 1  

4 . 2 1 4  
4 . 2 1 5  

1 9 6 0 / 1  
PPm 
2 . 0 4 5  

. 0 1 6  
. 7 6 6 8  

2 . 0 5 6  
2 . 0 3 4  

T h 2 8 3 7  
PPm - .  0 2 3 0  

. 0 0 6 1  
2 6 . 6 6  

Pi% 

- .  0 2 7 4  
- .  0 1 8 7  

A s 1 8 9 0  
PPm 
2 . 0 0 3  

. o o o  
. 0 0 3 8  

2 . 0 0 3  
2 . 0 0 3  

Co2286 
PPm 
. 5 0 0 8  
. o o o o  
. 0 0 0 6  

. 5 0 0 8  

. 5 0 0 8  

Mg2790 
PPm 
2 0 . 5 5  

.01 
. 0 2 4 9  

2 0 . 5 5  
2 0 . 5 5  

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

. 4 9 6 3  

. 4 8 1 6  

1 9 6 0 / 2  
PPm 
1 . 9 9 2  

. 0 4 8  
2 . 3 8 9  

2 . 0 2 5  
1 . 9 5 8  

T i 3 3 4 9  
PPm - .  0 0 0 3  

. 0 0 0 5  
1 8 0 . 2  

- .  0 0 0 6  
.OOOl 

B - 2 4 9 6  
PPm 
. 0 0 0 9  
. 0 0 1 4  
1 6 0 . 9  

- .OOOl 
. 0 0 1 9  

C r 2 6 7 7  
PPm 
. 1 9 3 5  
. 0 0 3 3  
1 . 6 8 5  

. 1 9 1 2  

. 1 9 5 8  

Mn2576 
PPm 
. 5 0 2 6  
. 0 0 0 8  
. 1 6 1 3  

. 5 0 2 1  

. 5 0 3 2  

2 2 0 3 / 2  
PPm 
. 4 7 6 3  
. 0 0 4 1  
. 8 6 8 1  

. 4 7 9 2  

. 4 7 3 4  

S i 2 8 8 1  
PPm 
4 . 1 1 4  

. 0 1 9  
. 4 5 8 8  

4 . 1 2 7  
4 . 1 0 0  

T11908  
PPm 
2 . 0 6 2  

. 0 0 8  
. 3 8 5 5  

2 . 0 6 7  
2 . 0 5 6  

~~ ~ 

0 4 / 1 3 / 0 6  0 5 : 0 0 : 3 8  PM page 1 

B a 4 9 3 4  
PPm 
2 . 0 1 2  

. 0 0 4  
. 1 8 5 0  

2 . 0 1 5  
2 . 0 1 0  

Cu3247  
PPm 
. 2 4 7 7  
. o o o o  
. 0 1 1 5  

. 2 4 7 8  

. 2 4 7 7  

Mo2 02 0 
PPm - .  0 0 1 0  

. 0 0 1 4  
1 3 9 . 8  

- .  0 0 2 0  
- . o o o o  
Pd3404  
PPm 
. 0 0 3 1  
. 0 0 7 8  
2 5 2 . 5  

. 0 0 8 7  
- .  0 0 2 4  

P b 2 2 0  
PPm 
. 4 8 0 5  
. 0 0 6 2  
1 . 2 9 7  

. 4 a 4 9  

. 4 7 6 1  

U 4 0 9 0  

.0011 
- 0 4 9 8  
4 7 2 6 .  

. 0 3 6 3  

PPm 

- .  0 3 4 2  

010089 Operator: 

B e 3 1 3 0  
PPm 
. 0 4 9 5  
.OOOl 
. 2 9 5 9  

. 0 4 9 7  

. 0 4 9 4  

F e 2 7 1 4  
PPm 
1 . 1 4 2  

. 0 2 5  
2 . 2 2 5  

1 . 1 6 0  
1 . 1 2 4  

Na3302 
PPm 
1 8 . 4 2  

.33  
1 . 8 1 8  

1 8 . 6 6  
1 8 . 1 8  

S 1 8 2 0  
PPm 
- ,  0 0 4 5  

. 0 0 4 0  
8 9 . 6 7  

- .  0 0 1 6  
- .  0 0 7 4  

S e 1 9 6  
PPm 
2 . 0 0 9  

. 0 3 7  
1 . 8 3 9  

2 . 0 3 6  
1 . 9 8 3  

V 2 9 2 4  

. 4 8 7 7  

. 0 0 1 3  

. 2 7 5 8  

. 4 8 6 7  

. 4 8 8 6  

PPm 

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

. 0 0 8 5  
- .  0 0 0 7  

K - 7664  
PPm 
1 6 . 9 2  

. 0 6  
. 3 4 7 4  

1 6 . 9 6  
1 6 . 8 8  

N a 5 8 8 9  
PPm 
2 7 . 2 5  

. 0 5  
. 1 6 6 1  

2 7 . 2 1  
2 7 . 2 8  

S b 2 0 6 8  
PPm 
. 4 8 9 0  
. 0 0 5 9  
1 . 2 0 1  

. 4 8 4 9  

. 4 9 3 2  

S n 1 8 9 9  
PPm 
- . 0 0 1 7  

. 0 0 1 6  
9 2 . 1 6  

- .  0 0 0 6  
- .  0 0 2 9  

W 2 0 7 9  
PPm - .  0004  

. 0 0 2 4  
6 7 9 . 5  

. 0 0 1 3  
- .  0 0 2 1  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge - .  0004 .4972 .-. 0008 
SDev .0003 .0020 .0011 
%RSD 77.72 .3986 141.6 

04/13/06 05:00:38 PM 

#1 - . 0 0 0 6  .4958 - .0015 
#2 - .  0002 .4986 . o o o o  
IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 826004 10000 
SDev 857.7205 .OOOOOOO - -  
%RSD .lo38397 . O O O O O O O  - -  _ _  - -  - -  

_ -  - _  - -  _ _  - -  _ -  
- _  - -  - -  - -  _ -  
- -  _ _  - _  - -  _ -  

- -  - -  - -  _ -  



~~ ~ 

A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 0 5 : 2 6  PM Page 1 

Method: DAILY2 Sample N a m e :  2 7 6 5 8 0  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 0 0 : 5 2  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

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

#1 
#2 

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

#1 
#2 

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

#l 
#2 

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

#1 
#2 

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

#1 
#2 

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

#I 
#2 

Ag3280 
PPm 
. 0 0 1 7  
.OOlO 
5 9 . 0 4  

. O O l O  

. 0 0 2 5  

Ca3179  
PPm 
. l o 0 7  
. 0 0 2 5  
2 . 5 2 4  

. 0 9 8 9  

. l o 2 5  

L a 3 9 8 8  
PPm 
. 0 0 1 9  
. 0 0 0 7  
3 7 . 0 3  

. 0 0 1 4  

. 0 0 2 4  

N i 2 3 1 6  
PPm 
. 0 0 2 9  
. 0 0 0 7  
2 4 . 1 5  

. 0 0 2 4  

. 0 0 3 4  

S c 3 6 1 3  
%R 
9 4 . 8 8  

1 . 7 5  
1 . 8 4 9  

9 6 . 1 2  
9 3 . 6 4  

S r 4 2 1 5  
PPm 
. O O O l  
. o o o o  
1 7 . 9 0  

. O O O l  

. O O O l  

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

. 0 2 1 3  

. 0 2 3 5  

Cd2265  
PPm 
. 0 0 0 3  
. 0 0 0 2  
6 2 . 4 5  

.OOOl 

. 0 0 0 4  

L i 6 7 0 7  
PPm 
. 0 0 0 2  
. O O O l  
5 3 . 1 2  

.OOOl 

. 0 0 0 3  

P 1 7 8 2  

. 0 0 4 7  

. 0 0 2 3  
4 7 . 8 7  

. 0 0 3 1  

. 0 0 6 3  

1 9 6 0 / 1  
PPm 
. 0 0 3 4  
. 0 0 5 7  
1 6 6 . 7  

PPm 

- .  0 0 0 6  
. 0 0 7 5  

T h 2 8 3 7  
PPm 
. 0 0 5 1  
. 0 0 4 9  
9 6 . 3 1  

. 0 0 1 6  

. 0 0 8 6  

A s 1 8 9 0  
PPm 
. 0 0 0 9  
. 0 0 2 6  
2 8 7 . 9  

. 0 0 2 7  
- . 0 0 0 9  

Co2286  
PPm 
. 0 0 2 7  
. 0 0 1 6  
6 0 . 2 5  

. 0 0 1 5  

. 0 0 3 8  

Mg2790 
PPm 
. 0 9 3 6  
. 0 0 7 7  
8 . 1 8 8  

. 0 8 8 1  

. 0 9 9 0  

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

- . 0 0 1 3  
. 0 0 2 4  

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

. 0 0 5 7  

. 0 0 2 9  

T i 3 3 4 9  
PPm 
. 0 0 0 4  
. 0 0 0 4  
1 0 4 . 5  

. O O O l  

. 0 0 0 7  

B 2 4 9 6  

. 0 8 7 0  

. 0 0 1 3  
1 . 4 9 8  

. 0 8 6 1  

. 0 8 7 9  

C r 2 6 7 7  
PPm 
. 0 0 1 7  
. O O l O  
5 8 . 3 1  

.OOlO 

. 0 0 2 4  

Mn2576 
PPm 
. 0 0 1 9  
. 0 0 0 3  
1 6 . 0 2  

, 0 0 1 7  
, 0 0 2 1  

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

. 0 0 4 2  

PPm 

- .  0 0 3 7  

S i 2 8 8 1  
PPm 
. 2 6 2 7  
. 0 0 4 7  
1 . 8 0 0  

. 2 5 9 3  

. 2 6 6 0  

T11908  
PPm 
. 0 0 3 4  
. 0 0 4 8  
1 4 2 . 9  

- . o o o o  
. 0 0 6 7  

Ba4934  
PPm 
. 0 0 0 3  
. O O O l  
2 3 . 4 2  

. 0 0 0 3  

. 0 0 0 4  

Cu3247  
PPm 
. 0 0 1 7  
. 0 0 1 3  
7 4 . 5 7  

. 0 0 0 8  

. 0 0 2 6  

Mo2020 
PPm 
. 0 0 0 5  
. o o o o  
6 . 6 1 5  

. 0 0 0 5  

. 0 0 0 6  

Pd3404  
PPm 
. 0 0 3 6  
. 0 0 2 6  
7 1 . 9 6  

. 0 0 1 8  

. 0 0 5 4  

P b 2 2 0  
PPm 
. 0 0 0 3  
. 0 0 2 8  
8 3 3 . 7  

. 0 0 2 3  
- .  0 0 1 7  

U 4 0 9 0  

. 0 5 8 1  

. 0 1 9 0  
3 2 . 6 4  

. 0 4 4 7  

. 0 7 1 6  

PPm 

O p e r a t o r :  

0 ~ 0 0 9 1  

B e 3 1 3 0  
PPm 
.OOOl 
. o o o o  
3 7 . 5 2  

.OOOl 

.OOOl 

F e 2 7 1 4  
PPm 
. 0 2 5 9  
. 0 2 9 4  
1 1 3 . 7  

. 0 0 5 1  

. 0 4 6 7  

Na3302 
PPm 
1 2 . 3 3  

. 0 7  
. 6 0 2 3  

1 2 . 2 8  
1 2 . 3 9  

S 1 8 2 0  

1 . 1 9 8  
. 0 1 6  

1 . 3 5 1  

1 . 1 8 6  
1 . 2 0 9  

S e 1 9 6  
PPm 
. 0 0 4 0  
. 0 0 0 6  
1 5 . 1 7  

. 0 0 3 6  

. 0 0 4 5  

V 2 9 2 4  

. 0 0 1 2  

.0011 
9 0 . 7 9  

. 0 0 0 4  

. 0 0 2 0  

PPm 

PPm 

B i 2 2 3 0  
PPm 
- .OOOl 

. 0 0 5 4  
3 7 8 8 .  

. 0 0 3 7  
- .  0 0 4 0  

K 7 6 6 4  

2 . 5 5 0  
. 0 1 2  

. 4 6 2 7  

2 . 5 4 2  
2 . 5 5 9  

Na5889 
PPm 
1 7 . 1 6  

. 0 8  

PPm 

. 4 7 a 5  

1 7 . 2 2  
1 7 . 1 0  

S b 2 0 6 8  
PPm 
. 0 0 3 6  
. 0 0 0 3  
7 . 3 5 4  

. 0 0 3 4  

. 0 0 3 8  

S n 1 8 9 9  
PPm 
.0006 
. 0 0 4 5  
7 2 9 . 9  

- .  0 0 2 6  
. 0 0 3 8  

W 2 0 7 9  

. 0 0 3 2  

. 0 0 2 3  
7 0 . 5 1  

. 0 0 4 8  

. 0 0 1 6  

PPm 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

. 0 0 0 3  

. 0 0 0 2  
5 3 . 9 5  

PPm 

. 0 0 0 2  

. 0 0 0 4  

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

Zn2062  
PPm 
.O O O l  
. 0 0 0 2  
1 5 7 . 1  

- .  0 0 0 0  
. 0 0 0 3  

2 
Time 

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

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

Z r 3 4 9 6  
PPm 
. 0 0 1 6  
-0013 
7 9 . 5 0  

0 0 0 7  
0 0 2 4  

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 1 0 : 1 2  PM page 1 

Method: DAILY2 S a m p l e  N a m e :  2 7 6 5 8 0 d  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 0 5 : 3 8  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 2 5  
. 0 0 2 8  
1 1 0 . 0  

. 0 0 0 6  

. 0 0 4 5  

Ca3179  
PPm 
. 0 9 9 7  
. 0 0 4 1  
4 . 1 4 5  

. 0 9 6 8  

. l o 2 6  

La3988  
PPm 
. 0 0 3 1  
. 0 0 4 1  
1 2 9 . 9  

. 0 0 0 3  

. 0 0 6 0  

N i 2 3 1 6  
PPm 
. 0 0 3 8  
. 0 0 1 4  
3 5 . 7 2  

. 0 0 2 8  

. 0 0 4 7  

S c 3 6 1 3  
%R 
9 5 . 3 2  

2 . 1 0  
2 . 2 0 5  

9 6 . 8 1  
9 3 . 8 3  

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

. o o o o  

. 0 0 0 3  

A13082 
PPm 
. 0 4 9 8  
. 0 1 7 3  
3 4 . 7 2  

. 0 3 7 6  

. 0 6 2 0  

Cd2265  
PPm 
. 0 0 0 3  
. 0 0 0 5  
1 5 3 . 0  

- .  0 0 0 0  
. 0 0 0 7  

L i 6 7 0 7  
P P m  
. 0 0 0 3  
. O O O l  
4 2 . 7 5  

. 0 0 0 2  

. 0 0 0 4  

P 1 7 8 2  

. 0 0 2 3  

. 0 0 4 0  
1 7 3 . 0  

.0051 

Pi% 

- . 0 0 0 5  

1 9 6 0 / 1  
PPm 
- . 0 0 3 2  

. 0 0 4 4  
1 4 0 . 1  

- .  0 0 0 0  
- .  0 0 6 3  

T h 2 8 3 7  
PPm 
. 0 0 5 1  
. 0 0 0 3  
5 .558  

. 0 0 4 9  

. 0 0 5 3  

A s 1 8 9 0  
PPm 
. 0 0 0 2  
. 0 0 3 1  
1 5 4 9 .  

. 0 0 2 4  
- .  0 0 2 0  

Co2286 
PPm 
. 0 0 2 6  
. 0 0 3 0  
1 1 4 . 2  

. 0 0 0 5  

. 0 0 4 7  

Mg2790 
P P m  
. 0 9 9 8  
. 0 2 2 7  
2 2 . 7 4  

. 0 8 3 7  

.1158 

2 2 0 3 / 1  
PPm 
- .  0 0 1 6  

. 0 0 2 2  
1 3 5 . 8  

- .  0032  
- . O O O l  

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

. 0 0 2 1  

. 0 0 6 1  

T i 3 3 4 9  
PPm 
. 0 0 0 4  
. 0 0 0 3  
8 6 . 1 3  

.0001 

. 0 0 0 6  

B 2 4 9 6  

. 0 8 7 0  

. 0 0 1 4  
1 . 5 6 2  

. 0 8 6 1  

. 0 8 8 0  

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

. 0 0 0 4  

. 0 0 3 0  

Mn2576 
P P m  
. 0 0 1 8  
. 0 0 0 3  
1 5 . 2 8  

. 0 0 1 6  

. 0 0 2 0  

2 2 0 3 / 2  
PPm 
. 0 0 1 2  
. 0 0 1 6  
1 3 5 . 5  

. o o o o  

. 0 0 2 3  

S i 2 8 8 1  
PPm 
. 2 6 2 6  
. 0 1 2 7  
4 , 8 3 1  

. 2 5 3 6  

. 2 7 1 6  

T11908  
PPm 
. 0 0 1 5  
. 0 0 5 1  
3 4 9 . 1  

- .  0022  
. 0 0 5 1  

PPm 
Ba4934  
PPm 
. 0 0 0 3  
. 0 0 0 3  
8 5 . 3 1  

.OOOl 

.0005 

Cu3247  
PPm 
. 0 0 1 8  
. 0 0 1 6  
9 0 . 2 3  

. 0 0 0 7  

. 0 0 3 0  

Mo2020 
P P m  
.OOOl 
.OOOl 
8 4 . 3 1  

. 0 0 0 2  

.OOOl 

Pd3404  
PPm 
. 0 0 7 6  
. 0 0 6 5  
8 6 . 4 2  

. 0 0 2 9  

. 0 1 2 2  

P b 2 2 0  
PPm 
. 0 0 0 3  
. 0 0 1 8  
6 8 8 - 6  

- .  0 0 1 0  
. 0 0 1 5  

U 4 0 9 0  

. 0 9 6 2  

. 1 4 7 3  
1 5 3 . 1  

PPm 

- .  0 0 8 0  
. 2 0 0 3  

Operator : 
010093 

Be3130  
PPm 
. O O O l  
. o o o o  
4 1 . 9 6  

. O O O l  

. O O O l  

F e 2 7 1 4  
PPm 
. 0 4 9 3  
. 0 1 2 1  
2 4 . 6 5  

. 0 4 0 7  

. 0 5 7 8  

Na3302 
P P m  
1 2 . 5 9  

. 7 3  
5 . 7 7 8  

1 2 . 0 8  
1 3 . 1 0  

S 1 8 2 0  

1 . 2 0 2  
. 0 0 9  

. 7 7 8 8  

1 . 1 9 6  
1 . 2 0 9  

S e 1 9 6  
PPm 
. 0 0 1 7  
. 0 0 0 4  
2 6 . 2 3  

. 0 0 1 4  

. 0 0 2 0  

V 2 9 2 4  

. 0 0 1 2  

. 0 0 2 4  
1 9 7 . 8  

PPm 

PPm 

- . 0 0 0 5  
. 0 0 2 9  

B i 2 2 3 0  
PPm 
. 0 0 6 0  
. 0 1 0 9  
1 8 3 . 8  

- .  0 0 1 8  
. 0 1 3 7  

K 7664  

2 . 5 5 6  
. 0 3 5  

1 . 3 6 6  

2 . 5 3 2  
2 . 5 8 1  

Na5889 
P P m  
1 7 . 0 0  

. 0 8  
. 4 7 9 1  

1 7 . 0 6  
1 6 . 9 5  

S b 2 0 6 8  
PPm 
. 0 0 2 4  
. 0 0 6 9  
2 9 0 . 7  

- .  0 0 2 5  
. 0 0 7 3  

S n 1 8 9 9  
PPm 
- .  0 0 0 3  

. 0 0 0 9  

PPm 

3 1 9 . 9  

- .  0 0 0 9  
. 0 0 0 3  

W 2 0 7 9  

. 0 0 5 2  

. O O l l  
2 2 . 1 3  

. 0 0 4 4  

. 0 0 6 0  

PPm 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.0003 

.0004 
113.6 

PPm 

.OOOl 

.0006 

1 
*Counts 
sc 
361.384 
824026 
18197.39 
2.208350 

Zn2062 
PPm 
.0004 
. 0 0 0 3  
71.16 

. 0 0 0 2  

.0006 

2 
Time 

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

Zr3496 
PPm 
,0015 
I 0024 
163.5 

-- .0002 
.0032 

~~ 

04/13/06 05:10:12 PM Page 2 

010094 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Page 1 A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 1 4 : 5 7  PM 

Method: DAILY2 S a m p l e  N a m e :  2 7 6 5 8 0 s  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 1 0 : 2 4  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

Operator:  

010095 

E l e m  A93280 A13082 A s 1 8 9 0  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 
A v g e  . 0 5 0 2  1 . 9 8 1  2 . 0 2 0  . 0 8 7 5  2 . 0 1 3  . 0 4 9 7  .0011 
SDev . 0 0 1 6  . 0 0 5  . 0 0 4  . 0 0 1 3  . 0 0 3  .OOOl . 0 0 8 6  
%RSD 3 . 2 6 2  . 2 4 5 3  . 2 0 5 7  1 . 4 4 7  . 1 5 6 2  . l o 1 7  7 6 5 . 1  

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

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

A v g e  2 1 . 0 7  . 0 4 9 8  . 5 0 6 7  . 1 9 6 7  . 2 5 2 0  1 . 1 4 4  2 1 . 2 7  
SDev . 0 2  . 0 0 0 3  . 0 0 0 4  . 0 0 2 0  . 0 0 0 8  . 0 0 8  . 0 7  
%RSD . 0 8 7 0  . 6 0 3 0  . 0 8 6 9  1 . 0 1 5  . 3 0 5 7  . 6 9 1 9  . 3 1 7 2  

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

#1 2 1 . 0 9  .0500 . 5 0 6 4  . 1 9 5 3  . 2 5 1 5  1 . 1 3 8  2 1 . 2 2  
#2 2 1 . 0 6  . 0 4 9 5  . 5 0 7 0  . 1 9 8 1  . 2 5 2 6  1 . 1 5 0  2 1 . 3 1  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm P P m  PPm PPm PPm PPm PPm 
Avge  . 0 0 0 6  . 0 0 0 3  2 0 . 8 4  . 5 0 7 5  - .  0 0 0 3  3 2 . 5 5  4 8 . 5 3  
SDev . 0 0 1 4  . o o o o  . 0 3  .OOOl .OOlO .01 . 0 9  
%RSD 2 4 4 . 9  3 . 6 7 4  . 1 4 9 4  . 0 2 3 6  3 9 8 . 7  . 0 2 0 2  . 1 7 8 8  

#1 .0015 . 0 0 0 3  2 0 . 8 2  . 5 0 7 4  - .  0 0 1 0  3 2 . 5 4  4 8 . 4 6  
#2 - .  0004  . 0 0 0 3  2 0 . 8 7  . 5 0 7 6  .0005 3 2 . 5 5  4 8 . 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  P d 3 4 0 4  S 1 8 2 0  S b 2 0 6 8  

A v g e  . 4 9 3 0  4 . 2 3 4  . 4 8 9 4  . 4 8 8 2  . 0 0 2 2  1 . 2 3 3  , 4 9 8 4  
SDev .OOlO . 0 0 5  . 0 0 1 8  .OOlO . 0 0 1 2  . 0 2 3  . 0 0 4 9  
%RSD . 1 9 9 2  . 1 2 5 9  . 3 6 5 4  . 2 0 2 7  5 4 . 0 7  1 . 8 3 9  . 9 7 3 0  

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

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

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

A v g e  9 3 . 8 2  2 . 0 7 9  2 . 0 3 9  4 . 4 1 6  . 4 8 8 6  2 . 0 5 2  . 0 0 0 3  
SDev - 0 7  . 0 0 8  . 0 2 8  .001 . 0 0 1 3  . 0 1 6  .0011 
%RSD . 0 7 5 8  . 3 8 7 4  1 . 3 4 9  .0151 . 2 5 7 0  . 7 6 2 5  4 2 0 . 2  

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

#1 9 3 . 8 7  2 . 0 7 4  2 . 0 5 8  4 . 4 1 5  . 4 8 9 5  2 . 0 6 3  - .0005 
#2 9 3 . 7 7  2 . 0 8 5  2 . 0 1 9  4 . 4 1 6  . 4 8 7 7  2 . 0 4 1  .OOlO 

E l e m  S r 4 2 1 5  T h 2 8 3 7  T:i 3 3 4 9 T11908  U 4 0 9 0  V 2 9 2 4  W - 2 0 7 9  

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

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

#1 . 0 0 0 8  - .  0 2 2 0  . o o o o  2 . 0 6 9  . 0 8 2 7  . 4 8 9 3  . 0 0 3 8  
#2  . 0 0 0 7  - .  0 1 6 5  .(IO05 2 . 0 7 5  . 0 1 3 3  , 4 9 1 4  . 0 0 2 0  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. 0 0 0 2  

474.7 

PPm 

- .  0002 
.OOOl 

1 
*Counts 
sc 
361.384 
811060 
616.5971 
.0760236 

Zn2062 
PPm 
.5036 
.OOlO 
.1991 

.5043 

.5029 

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

Zr3496 
PPm 
.OOlO 
.0009 
85.45 

.0004 

.0017 

04/13/06 05:14:57 PM 

010096 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 1 9 : 4 4  PM 

Method: DAILY2 S a m p l e  N a m e :  2 7 6 5 8 1  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 1 5 : 0 9  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

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

#1 
#2 

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

#1 
#2 

E l e m  
Units 
A v g e  
SDev 
%RSD 

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 5  
. 0 0 0 5  
1 2 0 . 0  

. 0 0 0 8  

.OOOl 

Ca3179  
PPm 
2 . 0 5 2  

. 0 0 8  
. 4 0 6 3  

2 . 0 5 8  
2 . 0 4 6  

L a 3 9 8 8  
PPm 
. 0 0 0 3  
. 0 0 0 9  
3 2 0 . 6  

. 0 0 0 9  
- ,  0004  

N i 2 3 1 6  
PPm 
. 0 0 2 6  
.OOOl 
1 . 9 4 7  

. 0 0 2 5  

. 0 0 2 6  

S c 3 6 1 3  
%R 
9 4 . 8 6  

. 7 9  
. 8 3 8 1  

9 4 . 3 0  
9 5 . 4 2  

S r 4 2 1 5  
PPm 
. 0 0 0 2  
. o o o o  
1 5 . 5 3  

. 0 0 0 2  

. 0 0 0 2  

A13082 
PPm 
. 0 1 5 7  
. 0 0 7 3  
4 6 . 7 1  

. 0 2 0 9  

. 0 1 0 5  

Cd2265  
PPm 
. O O O l  
. o o o o  
2 7 . 8 7  

. o o o o  

.OOOl 

L i 6 7 0 7  
PPm 
.OOOl 
. o o o o  
3 9 . 6 0  

.OOOl 

.OOOl 

P 1 7 8 2  
PPm 
. 0 0 5 1  
. 0 0 0 2  
4 . 0 1 8  

. 0 0 5 0  

. 0 0 5 3  

1 9 6 0 / 1  
PPm - .  0 0 0 4  

. 0 0 7 4  

- 

1 6 5 9 .  

- .  0 0 5 7  
. 0 0 4 8  

T h 2 8 3 7  
PPm 
. 0 0 2 9  
. 0 0 1 4  
4 7 . 1 6  

. 0 0 3 8  

. 0 0 1 9  

A s 1 8 9 0  
PPm 
. 0 0 1 7  
. 0 0 6 0  
351 .5  

. 0 0 6 0  
- . 0 0 2 5  

Co2286 
PPm 
. 0 0 3 2  
. o o o o  
. 5 9 1 2  

. 0 0 3 2  

. 0 0 3 1  

Mg2790 
PPm 
1 . 9 6 7  

. 0 0 4  
. 1 9 3 4  

1 . 9 6 9  
1 . 9 6 4  

2 2 0 3 / 1  
PPm 
- .  0 0 3 9  

. 0 0 0 7  
1 8 - 5 9  

- .  0 0 3 4  
- .  0 0 4 4  

1 9 6 0 / 2  
PPm 
. 0 0 4 2  
.OOOl 
1 . 1 0 2  

. 0 0 4 2  

. 0 0 4 1  

T i 3 3 4 9  
PPm 
. 0 0 0 2  
.OOOl 
4 7 . 1 6  

. 0 0 0 3  

. 0 0 0 2  

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

. 0 0 2 9  
- .  0 0 0 1  

C r 2 6 7 7  
PPm 
.OOlO 
. 0 0 0 9  
8 6 . 4 6  

. 0 0 1 6  

. 0 0 0 4  

Mn2576 
PPm 
.OOOl 
.OOOl 
1 6 9 . 9  

. 0 0 0 2  
- .  0 0 0 0  

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

. 0 0 3 0  

. 0 0 2 3  

S i 2 8 8 1  
PPm 
. 0 0 4 9  
.OOlO 
1 9 . 8 9  

. 0 0 4 2  

. 0 0 5 6  

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

- .  0 0 0 3  
. 0 0 3 9  

B a 4 9 3 4  
PPm 
. 0 0 0 2  
.OOOl 
6 6 . 0 9  

. 0 0 0 3  

.OOOl 

Cu3247  
PPm 
. 0 0 1 4  
. 0 0 0 3  
1 7 . 1 6  

. 0 0 1 6  

. 0 0 1 3  

Mo2020 
PPm 
- .  0 0 0 2  

. 0 0 0 9  
3 9 5 . 2  

. 0 0 0 4  
- .  0 0 0 8  

P d 3 4 0 4  
PPm 
. 0 0 1 2  
. 0 0 1 4  
1 2 4 . 3  

. 0 0 2 2  

.OOOl 

P b 2 2 0  
PPm 
. 0 0 0 5  
. 0 0 0 6  
1 1 7 . 4  

. 0 0 0 9  

.OOOl 

U 4 0 9 0  
P P m  - .  0 0 0 3  

. 0 2 3 1  
6 7 9 7 .  

. 0 1 6 0  
- .  0 1 6 7  

Operator: 

010097 

Be3130  
PPm 
.OOOl 
. o o o o  
2 6 . 3 0  

. o o o o  

.OOOl 

F e 2 7 1 4  
PPm 
2 . 0 3 5  

. 0 0 7  
. 3 4 1 2  

2 . 0 4 0  
2 . 0 3 1  

Na3302 
PPm 
1 . 5 9 9  

. 2 0 2  
1 2 . 6 1  

1 . 4 5 6  
1 . 7 4 2  

S - 1 8 2 0  
PPm 
. 0 3 3 4  
.0091 
2 7 . 3 2  

. 0 3 9 9  

. 0 2 7 0  

S e 1 9 6  
PPm 
. 0 0 2 6  
. 0 0 2 4  
9 1 . 9 3  

. 0 0 0 9  

. 0 0 4 4  

V 2 9 2 4  

.OOOl 

. 0 0 0 8  
6 8 2 . 7  

. 0 0 0 7  

PPm 

- .  0 0 0 5  

B i 2 2 3 0  
PPm - .  0014  

. 0 0 9 1  
6 6 1 . 2  

.0051 
- .  0 0 7 8  

K 7664  

1 . 2 1 9  
. 0 0 2  

. 1 5 9 9  

1 . 2 1 8  
1 . 2 2 1  

Na5889  
PPm 
2 . 0 7 8  
.011 

. 5 0 6 9  

2 . 0 7 1  
2 . 0 8 6  

S b 2 0 6 8  
PPm 
. 0 0 4 0  
. 0 0 2 8  
7 0 . 4 2  

. 0 0 5 9  

. 0 0 2 0  

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

PPm 

- .  0 0 0 7  
. 0 0 0 8  

W 2 0 7 9  

. 0 0 3 2  

.0017 
5 3 . 8 1  

. 0 0 2 0  

. 0 0 4 4  

PPm 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge .OOOl - .OOOl . 0 0 0 6  
SDev .OOOl .0005 .OOlO 
%RSD 86.89 481.7 1.56.4 

Units pPm PPm PPm 

04/13/06 05:19:44 PM 

#1 . 0 0 0 2  .0002 .0013 
#2 . o o o o  - .  0004 -. .OOOl 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - _  
Avge 820048 10000 - -  
SDev 6945.910 . O O O O O O O  - -  - -  _ _  
%RSD .8470131 . O O O O O O O  - -  - -  _ _  

- -  - -  - _  - -  - -  - _  
- -  - -  - _  - _  
- -  - -  - -  - -  
- _  - _  
- _  - -  



A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  2 7 5 5 8 2  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 1 9 : 5 6  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

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

O p e r a t o r :  

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

#1 
#2 

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

#1 
#2  

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#I 
#2 

Ag3280 
PPm 
. 0 0 0 9  
. 0 0 1 5  
1 6 3 . 7  

. 0 0 2 0  
- .  0 0 0 1  

Ca3179  
PPm 
. l o 3 7  
. 0 0 2 9  
2 . 7 5 2  

. l o 5 7  

. l o 1 6  

L a 3 9 8 8  
PPm 
.0019 
. 0 0 2 4  
1 2 8 . 0  

. 0 0 3 6  

. 0 0 0 2  

N i 2 3 1 6  
PPm 
. 0 0 1 5  
. 0 0 1 7  
1 1 2 . 0  

. 0 0 2 7  

. 0 0 0 3  

S c 3 6 1 3  
%R 
9 4 . 6 8  

1 . 1 9  
1 . 2 5 5  

9 3 . 8 4  
9 5 . 5 2  

S r 4 2 1 5  
PPm 
. O O O l  
.OOOl 
8 0 . 2 8  

- 0 0 0 2  
. o o o o  

A13082 
PPm 
. 0 1 3 2  
. 0 0 9 1  
6 8 . 8 9  

. 0 1 9 6  

. 0 0 6 8  

Cd2265  
PPm 
- .  0 0 0 1  

. 0 0 0 2  
2 0 8 . 7  

. o o o o  
- . 0 0 0 3  

L i 6 7 0 7  
PPm 
. 0 0 0 2  
.OOOl 
5 9 . 8 3  

. 0 0 0 3  

.OOOl 

P 1 7 8 2  

. 0 0 8 9  

. 0 0 0 7  
8 . 2 0 5  

. 0 0 8 4  

. 0 0 9 4  

1 9 6 0 / 1  
PPm 
. 0 0 1 2  
. 0 0 2 8  
2 3 5 . 2  

. 0 0 3 2  

PPm 

- .  0 0 0 8  

T h 2 8 3 7  
PPm 
.0011 
. 0 0 2 7  
2 4 6 . 1  

. 0 0 3 1  
- .  0 0 0 8  

A s 1 8 9 0  
PPm 
-- . 0 0 1 5  

. 0 0 0 5  
3 6 . 8 0  

- .  0 0 1 9  
- .  0 0 1 1  

Co2286  
PPm 
. 0 0 0 2  
.OOlO 
4 5 5 . 5  

. 0 0 0 9  
- .0005 

Mg2790 
PPm 
. 0 6 2 8  
.0111 
1 7 . 6 8  

. 0 7 0 6  

. 0 5 4 9  

2 2 0 3 / 1  
PPm 
- .  0 0 0 3  
.0011 

3 1 5 . 1  

- .0011 
. 0 0 0 4  

1 9 6 0 / 2  
PPm 
. 0 0 1 8  
. 0 0 3 4  
1 9 2 . 9  

. 0 0 4 2  
- .  0 0 0 6  

T i 3 3 4 9  
PPm 
- .  0 0 0 1  
.OOOl 

1 2 6 . 9  

- .  0 0 0 0  
- .  0001 

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

. 0 4 3 9  

. 0 4 3 1  

C r 2 6 7 7  
PPm 
. 0 0 0 4  
. 0 0 1 5  
4 1 3 . 2  

. 0 0 1 4  
- .  0007 

Mn2576 
PPm 
. 0 0 1 6  
.OOOl 
4 . 6 7 4  

. 0 0 1 7  

. 0 0 1 6  

2 2 0 3 / 2  
PPm 
. 0 0 1 8  
. 0 0 2 8  
1 6 1 . 2  

- . 0 0 0 2  
. 0 0 3 8  

S i 2 8 8 1  
PPm 
. 1 2 7 1  
. 0 0 2 1  
1 . 6 7 4  

. 1 2 8 6  

. 1 2 5 6  

T11908  
PPm 
. 0 0 3 5  
. 0 0 7 1  
2 0 3 . 3  

. 0 0 8 5  
- . 0 0 1 5  

B a 4 9 3 4  
PPm 
. O O O l  
.OOOl 
1 0 8 . 1  

. 0 0 0 2  

. o o o o  
Cu3247  
PPm 
. 0 0 1 5  
. 0 0 0 9  
5 8 . 0 2  

. 0 0 2 1  

. 0 0 0 9  

Mo2020 
PPm 
. 0 0 0 3  
. 0 0 0 9  
2 6 4 . 9  

.OOlO 
- .  0 0 0 3  

Pd3404  
PPm 
. 0 0 6 8  
.0101 
1 4 7 . 8  

. 0 1 4 0  
- .  0 0 0 3  

Pb220  
PPm 
.0011 
. 0 0 2 3  
2 1 1 . 0  

- .  0 0 0 5  
. 0 0 2 7  

U 4 0 9 0  

. 0 3 3 8  

. 0 7 2 0  
2 1 3 . 0  

. 0 8 4 7  

PPm 

- . 0 1 7 1  

010099 

Be3130  
PPm 
.OOOl 
.OOOl 
6 2 . 0 8  

.OOOl 

. o o o o  
F e 2 7 1 4  
PPm 
. 0 4 0 2  
. 0 4 6 6  
115 .8  

. 0 7 3 1  

. 0 0 7 3  

Na3302 
PPm 
6 . 2 0 7  

. 4 0 7  
6 . 5 5 5  

6 . 4 9 5  
5 . 9 1 9  

S 1 8 2 0  

. 6 1 5 5  

. 0 0 3 0  

. 4 8 7 6  

. 6 1 7 6  

. 6 1 3 4  

S e 1 9 6  
PPm 
. 0 0 1 6  
. 0 0 3 2  
2 0 2 . 3  

. 0 0 3 9  

PPm 

- .  0 0 0 7  

V 2 9 2 4  

. 0 0 0 2  

. 0 0 0 2  
8 3 . 4 7  

. 0 0 0 3  

.OOOl 

PPm 

B i 2 2 3 0  
PPm 
. 0 0 4 2  
. 0 0 3 9  
9 3 . 7 3  

. 0 0 6 9  

. 0 0 1 4  

K 7664  

1 . 2 6 9  
. 0 3 6  

2 . 8 1 1  

1 . 2 9 4  
1 . 2 4 4  

Na5889 
PPm 
8 . 1 1 9  

. 0 4 5  
. 5 5 7 7  

8 . 0 8 7  
8 . 1 5 1  

S b 2 0 6 8  
PPm 
- . 0 0 0 6  

. 0 0 0 8  
1 2 1 . 2  

- .  0012  
- .  0 0 0 1  

S n 1 8 9 9  
PPm 
- .  0002  

. 0 0 0 4  
1 6 7 . 9  

- .  0 0 0 5  
. o o o o  

W 2 0 7 9  

. 0 0 1 4  

. 0 0 4 2  
2 9 4 . 8  

. 0 0 4 4  

PPm 

PPm 

- .  0 0 1 6  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. O O O l  
460.1 

P& 

.OOOl 
- .  0001 

1 
*Counts 
sc 
361.384 
818466 
10274.97 
1.255393 

Zn2062 
PPm 
. o o o o  
.0005 
2186. 

. 0 0 0 4  
- .  0 0 0 3  

2 
Time 

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

Zr3496 
PPm 
0004 
.0015 
340.3 

.0015 
- .  0006 

04/13/06 05:24:30 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - _  - -  - -  



A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  2 7 5 5 8 3  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 2 4 : 4 2  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#I 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 3  
. 0 0 0 3  
9 0 . 1 5  

. 0 0 0 5  

. O O O l  

Ca3179  
PPm 
. l o 7 8  
. 0 0 0 3  
. 2 5 4 7  

. l o 8 0  

. l o 7 6  

L a 3 9 8 8  
PPm 
. 0 0 0 2  
. 0 0 0 5  
2 2 5 . 3  

. 0 0 0 6  
- .  0 0 0 1  

N i 2 3 1 6  
PPm 
. 0 0 2 1  
. 0 0 0 6  
2 7 . 3 3  

. 0 0 1 7  

. 0 0 2 5  

S c 3 6 1 3  
%R 
9 4 . 9 2  

. 2 5  
. 2 6 2 1  

9 4 . 7 5  
9 5 . 1 0  

S r 4 2 1 5  
PPm 
.OOOl 
. o o o o  
8 . 9 6 5  

.OOOl 

. O O O l  

A13082 
PPm 
. 0 1 5 9  
. 0 0 5 1  
3 1 . 7 6  

. 0 1 9 5  

. 0 1 2 3  

Cd2265  
PPm 
.OOOl 
. 0 0 0 2  
2 6 7 . 8  

. 0 0 0 3  
- .OOOl 

L i 6 7 0 7  
P P m  
. 0 0 0 2  
. o o o o  
3 . 8 8 5  

.OOOl 

. 0 0 0 2  

P 1 7 8 2  

. 0 0 3 1  

. 0 0 3 8  
1 2 4 . 0  

. 0 0 0 4  

. 0 0 5 7  

1 9 6 0 / 1  
PPm - .  0 0 2 1  

. 0 0 0 3  
1 3 . 3 2  

PPm 

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

T h 2 8 3 7  
PPm 
. 0 0 4 7  
. 0 0 2 4  
5 1 . 6 0  

. 0 0 3 0  

. 0 0 6 4  

A s 1 8 9 0  
PPm 
- .  0 0 1 7  

. 0 0 1 5  
9 0 . 6 0  

- .0006 
- .  0 0 2 8  

Co2286 
PPm 
. 0 0 2 6  
. 0 0 0 9  
3 5 . 6 8  

. 0 0 1 9  

. 0 0 3 2  

Mg2790 
FPm 
. 0 6 7 7  
. 0 0 1 5  
2 . 2 1 4  

. 0 6 6 6  

. 0 6 8 7  

2 2 0 3 / 1  
PPm - .  0 0 2 5  

. 0 0 3 2  
1 2 6 . 3  

- .  0 0 0 3  
- . 0 0 4 8  

1 9 6 0 / 2  
PPm 
- .  0 0 0 3  

. 0 0 1 2  
4 0 0 . 5  

. 0 0 0 5  
- .0011 

T i 3 3 4 9  
PPm 
- .  0 0 0 1  
.OOOl 

1 3 7 . 0  

- . o o o o  
- .  0002  

~ 

0 4 / 1 3 / 0 6  0 5 : 2 9 : 1 5  PM page 1 

B 2 4 9 6  

. 0 4 2 8  

. 0 0 0 8  
1 . 8 3 2  

. 0 4 3 3  

. 0 4 2 2  

C r 2 6 7 7  
PPm 
. 0 0 1 3  
. 0 0 0 4  
2 9 . 6 8  

.0011 

. 0 0 1 6  

Mn2576 
P P m  
. 0 0 1 2  
. o o o o  
3 . 6 1 6  

. 0 0 1 2  

. 0 0 1 2  

2 2 0 3 / 2  
PPm 
. 0 0 3 4  
. 0 0 1 4  
4 2 . 2 8  

. 0 0 2 4  

. 0 0 4 4  

S i 2 8 8 1  
PPm 
. 1 1 5 6  
.0011 
. 9 8 9 6  

. 1 1 6 4  

. 1 1 4 8  

T11908  
PPm 
. 0 0 0 2  
. 0 0 1 6  
8 8 2 . 5  

. 0 0 1 3  
- .  0 0 0 9  

PPm 
B a 4 9 3 4  
PPm 
.OOOl 
. o o o o  
2 7 . 0 6  

. 0 0 0 2  

.OOOl 

Cu3247  
PPm 
. 0 0 0 9  
. o o o o  
4 . 4 8 8  

. 0 0 0 9  

. 0 0 0 9  

Mo2020 
FPm 
. 0 0 0 2  
. 0 0 0 3  
1 7 6 . 0  

- .  0 0 0 0  
. 0 0 0 4  

Pd3404  
PPm 
. 0 0 3 7  
. 0 0 2 7  
7 2 . 9 4  

. 0 0 5 5  

. 0 0 1 8  

P b 2 2 0  
PPm 
. 0 0 1 4  
.OOOl 
7 . 9 9 4  

. 0 0 1 5  

. 0 0 1 3  

U 4 0 9 0  

.0165 

. 0 0 4 6  
2 8 . 1 4  

. 0 1 9 8  

. 0 1 3 2  

PPm 

Operator:  

010101 

Be3130  
PPm 
.OOOl 
. o o o o  
2 7 . 8 5  

.OOOl 

.OOOl 

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

. 0 1 4 8  

. 0 2 0 9  

Na3302 
PPm 
6 . 0 0 0  

. 0 6 4  
1 . 0 5 9  

5 . 9 5 5  
6 . 0 4 5  

S 1 8 2 0  

. 6 0 0 5  

. 0 0 8 0  
1 . 3 2 7  

. 6 0 6 2  

. 5 9 4 9  

S e 1 9 6  
PPm - .  0 0 0 9  

. 0 0 0 7  
7 8 . 5 1  

PPm 

- . 0 0 0 4  
- .  0014  

V 2 9 2 4  

- .  0 0 0 0  
. 0 0 0 3  

2 7 7 3 .  

- . 0 0 0 2  
. 0 0 0 2  

PPm 

B i 2 2 3 0  
PPm 
- .  0 0 1 9  

. 0 0 0 4  
2 3 . 3 5  

- .  0022  
- .  0 0 1 6  

K 7664  

1 . 2 5 4  
. 0 0 7  

. 5 6 3 6  

1 . 2 4 9  
1 . 2 5 9  

Na5889 
PPm 
7 . 9 9 2  
.001 

. 0 1 4 4  

7 . 9 9 1  
7 . 9 9 3  

S b 2 0 6 8  
PPm 
. 0 0 0 5  
. 0 0 0 6  
1 2 3 . 5  

. 0 0 0 9  

.OOOl 

S n 1 8 9 9  
PPm - .  0 0 1 3  

PPm 

. 0 0 0 3  
2 3 . 5 2  

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

W 2 0 7 9  

. 0 0 1 8  

. 0 0 1 4  
8 0 . 9 2  

. 0 0 2 8  

. 0 0 0 7  

PPm 



Analysis Report 04/13/06 05:29:15 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. o o o o  

.9937 

PPm 
Zn2062 
PPm 
.OOOl 
. o o o o  
.2an 

Zr3496 
PPm 
.OOOl 
.0004 
668.5 

010102 

#1 
# 2  

. o o o o  

. o o o o  
.OOOl 
.OOOl 

. 0 0 0 3  
-. . 0 0 0 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

1 
*Counts 
sc 

820626 
2085.258 
.2541059 

361.384 

4 
NOTUSED 

5 6 
NOTUSED NOTUSED 

7 
NOTUSED 
- -  

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

#1 
#2 

819151 
822100 

10000 
10000 



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5  : 3 4  : 0 3  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 7 5 5 8 4  Operator: 
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 2 9 : 2 7  
C o m m e n t  : 
Mode: CONC C o r r .  Factor :  1 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 4  
. 0 0 0 9  
2 6 2 . 3  

- .  0 0 0 3  
.OOlO 

Ca3179  
PPm 
. 0 9 8 6  
. 0 0 0 4  
. 3 8 1 0  

. 0 9 8 9  

. 0 9 8 3  

La3988  
PPm 
. 0 0 0 6  
. 0 0 1 6  
2 8 8 . 5  

- .  0 0 0 6  
. 0 0 1 7  

N i 2 3 1 6  
PPm 
. 0 0 2 0  
.OOOl 
5 . 1 3 1  

. 0 0 1 9  

. 0 0 2 1  

S c 3 6 1 3  
%R 
9 4 . 4 3  

. 8 2  
. 8 6 8 7  

9 3 . 8 5  
9 5 . 0 1  

S r 4 2 1 5  
PPm 
.OOOl 
.OOOl 
8 4 . 2 4  

. o o o o  

.OOOl 

A13082 
PPm 
. 0 1 4 5  
.0011 
7 . 6 0 0  

. 0 1 5 3  

. 0 1 3 7  

Cd2265  
PPm - .  0 0 0 0  

. 0 0 0 3  
3 4 0 1 .  

- .  0 0 0 2  
. 0 0 0 2  

L i 6 7 0 7  
PPm 
. 0 0 0 3  
. o o o o  
1 1 . 5 6  

. 0 0 0 2  

. 0 0 0 3  

P 1 7 8 2  

. 0 0 1 9  

. 0 0 0 8  
4 1 . 5 7  

. 0 0 1 3  

. 0 0 2 4  

1 9 6 0 / 1  
PPm 
.OOOl 
. 0 0 3 5  
2 6 9 6 .  

PPm 

- .  0 0 2 3  
. 0 0 2 6  

T h 2 8 3 7  
PPm 
. 0 0 3 4  
. 0 0 3 7  
1 0 7 . 2  

. 0 0 6 0  

.0008 

A s 1 8 9 0  
PPm 
- .  0 0 0 8  
.OOlO 

1 2 2 . 1  

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

Co2286  
PPm 
. 0 0 2 3  
. 0 0 0 5  
2 0 . 4 4  

. 0 0 1 9  

. 0 0 2 6  

Mg2790 
PPm 
. 0 5 8 4  
. 0 0 4 3  
7 . 2 8 1  

. 0 5 5 4  

. 0 6 1 4  

2 2 0 3 / 1  
PPm 
. 0 0 2 4  
. 0 0 0 8  
3 4 . 5 3  

. 0 0 1 8  

. 0 0 2 9  

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

. 0 0 5 1  

. 0 0 3 4  

T i 3 3 4 9  
PPm . o o o o  
. o o o o  
1 7 8 . 9  

- .  0000 
. o o o o  

B 2 4 9 6  

. 0 4 2 0  

. 0 0 0 3  

. 6 0 2 5  

. 0 4 1 8  

. 0 4 2 2  

C r 2 6 7 7  
PPm 
. 0 0 0 3  
. 0 0 0 3  
1 0 5 . 7  

.OOOl 

. 0 0 0 5  

Mn2576 
PPm 
, 0 0 2 0  
, 0 0 0 1  
3 . 1 5 4  

. 0 0 2 0  

. 0 0 2 1  

2 2 0 3 / 2  
PPm 
. 0 0 1 3  
. 0 0 1 5  
1 2 2 . 1  

. 0 0 2 3  

. 0 0 0 2  

S i 2 8 8 1  
PPm 
. 1 2 0 9  
. 0 0 2 7  
2 . 2 6 3  

. 1 1 8 9  

. 1 2 2 8  

T11908  
PPm 
. o o o o  
. 0 0 0 7  
3 7 0 9 .  

. 0 0 0 5  

PPm 

- ,  0005 

B a 4 9 3 4  
PPm 
.OOOl 
. o o o o  
2 9 . 4 3  

.OOOl 

.OOOl 

Cu3247  
PPm 
.0015 
. o o o o  
. 9 1 6 7  

. 0 0 1 5  

. 0 0 1 5  

Mo2020 
PPm 
- .  0 0 0 8  

. 0 0 0 9  
1 1 8 . 1  

- .  0 0 1 4  
- .OOOl 

Pd3404  
PPm 
. 0 0 7 6  
.0005 
7 . 0 2 2  

. 0 0 8 0  

. 0 0 7 2  

P b 2 2 0  
PPm 
. 0 0 1 6  
. 0 0 0 8  
4 5 . 9 6  

. 0 0 2 2  

.0011 

U 4 0 9 0  

.0111 

. 0 5 4 3  
4 8 7 . 9  

PPm 

- . 0 2 7 2  
. 0 4 9 5  

0101 03 
Be3130  B i 2 2 3 0  
PPm PPm 
.OOOl - .  0 0 2 3  
. o o o o  . 0 0 0 9  
1 4 . 7 5  4 1 . 0 9  

- .  0 0 1 6  .OOOl 
.OOOl - .  0 0 3 0  

F e 2 7 1 4  K - 7 6 6 4  
PPm PPm 
. 0 3 7 0  1 . 2 3 3  
.OOlO . 0 1 7  
2 , 7 2 2  1 . 3 3 8  

. 0 3 7 7  1 . 2 4 5  

. 0 3 6 2  1 . 2 2 2  

Na3302 N a 5 8 8 9  
PPm PPm 
6 . 2 7 9  7 . 8 5 4  

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

6 . 2 2 9  7 . 8 8 2  
6 . 3 2 9  7 . 8 2 6  

S - 1 8 2 0  S b 2 0 6 8  
PPm PPm 
. 6 0 9 8  . 0 0 1 4  
. 0 0 4 8  .0011 
. 7 9 2 5  8 3 . 8 5  

. 6 0 6 3  . 0 0 2 2  
- 6 1 3 2  . 0 0 0 6  

S e 1 9 6  S n 1 8 9 9  
PPm PPm 
. 0 0 2 9  - .  0 0 0 8  
. 0 0 0 3  . 0 0 0 2  
1 1 . 8 4  2 3 . 7 0  

, 0 0 2 6  - .  0 0 0 7  
. 0 0 3 1  - .  0 0 1 0  

V 2 9 2 4  W 2 0 7 9  

- . 0 0 0 4  . 0 0 4 3  
. 0 0 0 7  .0015 

1 7 8 . 6  3 6 . 4 2  

PPm PPm 

- .  0 0 0 8  . 0 0 3 2  
.OOOl . 0 0 5 4  



Analysis Report: 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

.OOOl 

. o o o o  
21.83 

PPm 

.OOOl 

. o o o o  

1 
*Counts 
sc 
361.384 
816368 
7109.958 
.8709252 

811341 
821396 

Zn2062 
PPm 
- .  0000 
.OOOl 

349.1 

- .  0001 
. o o o o  

2 
Time 

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

10000 
1 0 0 0 0  

Zr3496 
PPm 
.0004 
.0003 
68.84 

.0002 

. 0 0 0 5  

3 
NOTUSED 
- -  

- -  

04/13/06 05:34:03 PM page 2 

010104 



Analysis Report 04/13/06 05:38:51 PM Page 1 

Method: DAILY2 Sample Name: 275585 Operator: 
Run Time: 04/13/06 17 :34 : 17 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Ag3280 
PPm 
.0007 
.OOlO 
130.1 

.OOOl 

.0014 

Ca3179 
PPm 
.0929 
.0033 
3.589 

.0905 

.0952 

La3988 
PPm 
.0008 
.0007 
98.28 

.0002 

.0013 

Ni2316 
PPm 
.0006 
.0013 
214.7 

.0015 
- .  0003 

Sc3613 
%R 
94.69 
1.15 
1.215 

95.50 
93.87 

Sr4215 
PPm 
.OOOl 
.OOOl 
69.64 

. o o o o  

.OOOl 

A13082 
PPm 
.0094 
.0045 
47.92 

.0062 

.0126 

Cd2265 
PPm 
.0002 
.0006 
308.1 

- .  0002 
,0006 

Li6707 
PPm 
.0003 
.0002 
76.07 

. O O O l  

.0004 

P 1782 

.0075 

.0043 
57.19 

.0044 

.0105 

1960/1 
PPm - .  0001 
.0015 

1234. 

.0009 
- .  0012 

Th2837 
PPm 
.0057 
.0027 
47.14 

.0076 

.0038 

PPm 

As1890 
PPm 
-. .OOlO 
.0011 

101.2 

- .0003 
- .0018 

Co2286 
PPm 
.0021 
.0013 
64.76 

.0011 

.0030 

Mg2790 
PPm 
.0581 
.0053 
9.101 

.0544 

.0619 

2203/1 
PPm 
.0033 
.OOOl 
2.477 

.0032 

.0034 

1960/2 
PPm 
- 0018 

I 0003 
17.17 

- .  0020 
- .0016 

Ti3349 
PPm 
.0004 
.OOOl 
24.96 

.0005 

.0003 

B - 2496 
PPm 
.0426 
.OOlO 
2.321 

.0433 

.0419 

Cr2677 
PPm 
.0016 
.0003 
16.15 

.0018 

.0014 

Mn2576 
PPm 
.0029 
. o o o o  
.7134 

.0029 

.0029 

2203/2 
PPm 
.0013 
.0032 
250.1 

.0036 
- .  0010 
Si2881 
PPm 
.1180 
.0020 
1.699 

.1165 

.1194 

T11908 
PPm 
.0039 
.0038 
97.02 

.0066 

.0012 

Ba4934 
PPm 
.0003 
. o o o o  
3.338 

.0003 

.0003 

Cu3247 
PPm 
.0017 
.OOOl 
6.207 

.0017 

.0018 

Mo2 02 0 
PPm - .  0008 
.0002 

26.65 

- .  0010 
- .  0007 
Pd3404 
PPm 
.0109 
.0115 
105.1 

.0028 

.0191 

Pb220 
PPm 
.0020 
.0021 
108.1 

.0035 

.0005 

U 4090 

.0320 

.0397 
124.1 

.0039 

.0601 

PPm 

010105 
Be3130 Bi2230 
PPm PPm 
.OOOl - .  0018 
.OOOl .0060 
80.32 337.7 

. o o o o  .0025 

.0002 - .  0061 

Fe2714 K - 7664 
PPm PPm 
.0705 1.213 
.0514 .065 
72.95 5.369 

.0341 1.167 

.lo68 1.259 

Na3302 Na5889 
PPm PPm 
6.189 7.673 
.884 .018 

14.28 .2321 

5.564 7.685 
6.814 7.660 

S 1820 Sb2068 

.5950 .0044 

.0106 .0003 
1.773 7.244 

PPm PPm 

.5875 .0041 

.6024 .0046 

Se196 Sn1899 
PPm PPm 
- .  0012 .0005 
.0003 .0019 

22.84 364.2 

- .OOlO - .0008 
- .  0014 .0018 

U 2924 W 2079 

.0011 .0026 

.OOOl .0034 
4.282 132.2 

PPm PPm 

.0011 .0002 

.0012 .0050 



~ 

Analysis Report 04/13/06 05:38:51 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.0002 

.OOOl 
36.25 

PPm 
Zn2062 
PPm 
.0003 
.0002 
77.58 

Zr3496 
PPm 
.0012 
.0003 
25.01 

010106 

#1 
#2 

.0003 

.0002 
.OOOl 
.0005 

.OOlO 

.0014 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
818582 
9997.783 
1.221353 

2 
Time 
- -  
- -  

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

3 
NOTUSED 

4 
NOTUSED 
- -  

6 
NOTUSED 
- -  

7 
NOTUSED 

#1 
#2 

825652 
811513 

10000 
10000 



Analysis Report 04/13/06 05:45:26 PM page 1 

Method: DAILY2 Sample Name: ccv4 
Run Time: 04/13/06 17:40:52 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

A93280 
PPm 
.9915 
.0006 
.0580 

.9910 

.9919 

LC Pass 
1.100 
.goo0 

Ca3179 
PPm 
20.17 

.02 
.1150 

20.15 
20.19 

LC Pass 
22.00 
1 8 .  00 

La3988 
PPm 
4.985 
.006 
.1241 

4.980 
4.989 

LC Pass 
5.500 
4.500 

Ni2316 
PPm 
4.978 
.016 
.3166 

4.990 
4.967 

LC Pass 
5.500 
4.500 

Sc3613 

A13082 
PPm 
9.911 
.002 
.0155 

9.910 
9.912 

LC Pass 
11.00 
9.000 

Cd2265 
PPm 
1.001 
.002 
.1682 

1.000 
1.003 

LC Pass 
1.100 
.goo0 

Li6707 
PPm 
4.721 
.002 
.0337 

4.719 
4.722 

LC Pass 
5.500 
4.500 

P 1782 

5.131 
.013 
.2505 

5.141 
5.122 

LC Pass 
5.500 
4.500 

1960/1 

PPm 

As1890 
PPm 
5.059 
.014 
.2750 

5.049 
5.069 

LC Pass 
5.500 
4.500 

~02286 
PPm 
5.110 
.003 
.0605 

5.112 
5.108 

LC Pass 
5.500 
4.500 

Mg2790 
PPm 
20.02 

.04 
.2166 

19.99 
20.05 

LC Pass 
22.00 
1 8 .  0 0  

2203/1 
PPm 
5.022 
007 

.1337 

5.017 
5.026 

NOCHECK 

1960/2 

B 2496 

4.946 
.010 
.2058 

4.939 
4.953 

LC Pass 
5.500 
4.500 

Cr2677 
PPm 
1.994 
.001 
.0384 

1.993 
1.994 

LC Pass 
2.200 
1.800 

Mn2576 
PPm 
1.022 
.001 
.0965 

1.022 
1.023 

LC Pass 
1.100 
.goo0 

2203/2 
PPm 
4.918 
.001 
.0219 

4.919 
4.918 

NOCHECK 

PPm 

Si2881 

Operator: 

010107 
Ba4934 
PPm 
10.08 

.02 
.1916 

10.06 
10.09 

LC Pass 
11.00 
9.000 

Cu3247 
PPm 
2.042 
.001 
.0573 

2.042 
2.043 

LC Pass 
2.200 
1.800 

Mo2 02 0 
PPm 
5.002 
.007 
.1366 

4.998 
5.007 

LC Pass 
5.500 
4.500 

Pd3404 
PPm 
1.027 
.006 
.6294 

1.023 
1.032 

LC Pass 
1.100 
.goo0 

Pb220 

Be3130 
PPm 
.9840 
.0007 
.0704 

.9835 

.9845 

LC Pass 
1.100 
.goo0 

Fe2714 
PPm 
10.14 

.01 
.0623 

10.14 
10.14 

LC Pass 
11.00 
9.000 

Na3302 
PPm 
28.22 

.01 
.0316 

28.21 
28.23 

LC Pass 
33.00 
27.00 

S 1820 

1.008 
.023 

2.323 

1.025 
.9918 

LC Pass 
1.100 
.goo0 

Se196 

PPm 

Bi2230 
PPm 
5.032 
.019 
.3703 

5.019 
5.046 

LC Pass 
5.500 
4.500 

K 7664 

18.28 
.01 

.0573 

18.27 
18.29 

LC Pass 
22.00 
18.00 

Na5889 
PPm 
H43.26 

.02 
.0552 

H43.28 
H43.24 

PPm 

LC High 
33.00 
27.00 

Sb2068 
PPm 
1.018 
.005 
.5273 

1.014 
1.021 

LC Pass 
1.100 
.g000 

Snit399 



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 4 5 : 2 6  PM page 2 

P P m  P P m  &bo108 P P ~  
5 . 0 4 8  4 . 9 5 3  5 . 1 2 3  4 . 9 7 1  

U n i t s  %R 
A v g e  9 7 . 1 8  
SDev . 6 0  
%RSD . 6 1 3 0  

P P m  
5 . 2 3 3  

. 0 0 2  
. 0 3 3 6  

P P m  
5 . 0 6 7  

. 0 0 9  
. 1 8 1 7  

. 0 0 3  . 0 0 2  . 0 0 7  . 0 1 2  
. 0 5 5 4  . 0 3 0 8  .1313 . 2 3 2 5  

#1 9 7 . 6 0  
#2 9 6 . 7 6  

5 . 2 3 5  
5 . 2 3 2  

5 . 0 7 4  
5 . 0 6 1  

5 . 0 5 0  4 . 9 5 2  5 . 1 2 7  4 . 9 6 3  
5 . 0 4 6  4 . 9 5 4  5 .118  4 . 9 7 9  

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

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
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  

E l e m  S r 4 2 1 5  
U n i t s  p p m  
A v g e  5 . 0 4 3  
SDev .001 
%RSD . 0 1 3 0  

Th2837  
P P m  
. 9 8 2 2  
.0008 
. 0 8 6 0  

T11908  U 4 0 9 0  U 2 9 2 4  W 2 0 7 9  

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

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

P P m  P P m  P P m  P P m  
T i 3 3 4 9  
P P m  
4 . 8 1 6  

. 0 0 3  
. 0 6 6 9  

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

. 9 8 2 8  

. 9 8 1 6  
4 . 8 1 4  
4 . 8 1 8  

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

E r r o r s  LC Pass 
High 5 . 5 0 0  
Low 4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass LC Pass LC Pass LC Pass 
5 . 5 0 0  1 . 1 0 0  5.500 1 . 1 0 0  
4 . 5 0 0  . g o o 0  4 . 5 0 0  . g o o 0  

Elem Y - 3 7 1 0  
U n i t s  p p m  
Avge  5 . 0 6 5  
S D e v  .001 
%RSD , 0 1 3 5  

Zn2062 Z r 3 4 9 6  
P P m  
4 . 8 3 2  

. 0 0 2  
. 0 5 0 2  

P P m  
1 . 0 2 6  

. 0 0 2  
. 1 8 2 4  

#1 5 . 0 6 5  
#2  5 . 0 6 4  

1 . 0 2 5  
1 . 0 2 7  

4 . 8 3 0  
4 .  a 3 4  

E r r o r s  LC Pass 
High 5 . 5 0 0  
Low 4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  



Analysis Report 

IntStd 1 
Mode *Counts 
Elem Sc 
Wavlen 361.384 
Avge 840054 
SDev 5148.444 
%RSD .6128710 

2 
Time 
- - 

3 
NO'I'USED 
- - 

7 
NOTUSED 



Analysis Report 04/13/06 05:50:14 PM 

Method: DAILY2 Sample Name: ccb4 
Run Time: 04/13/06 17:45:38 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
.OOOl 
.0016 
1386. 

.0012 
- .  0010 

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0016 
.0026 
162.5 

- .  0002 
.0034 

LC Pass 
.0500 
- .  0500 
La3988 
PPm 
.0003 
.0023 
674.7 

.0020 
- .  0013 

LC Pass 
.0050 
- .  0 0 5 0  

Ni2316 
PPm 
.0014 
.0004 
32.10 

.0017 

.OOll 

LC Pass 
.0050 
- .0050 

Sc3613 

A13082 
PPm - .  0037 
.0047 

127.9 

- .0003 
- .  0070 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
- .  0000 
.0002 

3815. 

.OOOl 
- .  0001 
LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0002 
. o o o o  
15.33 

.0002 

.0002 

LC Pass 
.0050 
- .  0050 
P 1782 
PPm 
H. 0111 
.0043 
39.13 

H. 0142 
.0080 

LC High 
.OlOO 
- .  0100 
1960/1 

As1890 
PPm 
- .  0016 
.0021 

126.6 

- .0002 
- .  0031 

LC Pass 
. 0 0 5 0  
- .0050 

Co2286 
PPm 
.0013 
.0012 
92.95 

.0021 

.0004 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0030 
.0138 
461.4 

.0127 
- .  0068 
LC Pass 
.0500 
- .  0500 

2203/1 
PPm - .  0022 
.0006 

28.30 

- .  0018 
- .  0027 
NOCHECK 

1960/2 

B 2496 

.0060 

.0024 
39.97 

.0077 

.0043 

LC Pass 
.0500 
- .  0500 
Cr2677 
PPm 
.OO O l  
.0013 
1320. 

.OOlO 
- .  0008 

PPm 

LC Pass 
.0050 
- .  0050 

Mn2576 
PPm . o o o o  
. O O O l  
1786. 

.O O O l  
- .  0001 

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

2203/2 
PPm 
.0044 
.0014 
32.76 

.0054 

.0034 

NOCHECK 

Si2881 

Operator: 

010110 
Ba4934 
PPm 
.0002 
.0002 
83.75 

.0004 

. O O O l  

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm 
.0005 
.0003 
75.29 

.0007 

.0002 

LC Pass 
.0050 
- .0050 

Mo2020 
PPm 
.0009 
.0009 
106.0 

.0015 

.0002 

LC Pass 
.0050 
- .  0050 
Pd3404 
PPm 
- .  0002 
.0032 

1400. 

- .  0025 
.0020 

LC Pass 
.0050 
- .  0050 
Pb220 

Be3130 
PPm - .  0000 

. o o o o  
61.38 

- .  0000 
- .  0000 
LC Pass 
.0050 
- .  0050 
Fe2714 
PPm - .  0107 

. 0 0 3 0  
28.20 

- .  0129 
- .0086 

LC Pass 
.0500 
- .0500 

Na3302 
PPm 
.0158 
.0462 
292.4 

- .  0169 
.0485 

LC Pass 
.0500 
- .  0500 
S 1820 

.0054 

.0025 
45.84 

.0036 

.0071 

LC Pass 
.OlOO 
- .  0100 
Se196 

PPm 

Bi2230 
PPm 
- .  0022 
.0016 

72.56 

- .  0011 
- .  0033 
LC Pass 
.OlOO 
- .  0100 

K 7664 

.0024 

.0033 
139.7 

. 0 0 4 7  

. o o o o  
LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
- .  0005 

PPm 

.0040 
818.1 

.0023 
- .  0033 

LC Pass 
. 0 5 0 0  
- .  0500 
Sb2068 
PPm 
.0022 
.0068 
308.5 

.0070 
- .  0026 
LC Pass 
.OlOO 
- .  0100 
Sn1899 



Analysis Report 0 4 / 1 3 / 0 6  0 5 : 5 0 : 1 4  PM 

PPm 010116. PPm 
U n i t s  %R 
Avge 9 9 . 3 0  
SDev . 5 0  
%RSD . 5 0 4 6  

PPm 
- .  0 0 3 3  

. 0 0 2 1  
6 4 . 0 2  

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

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

9 1 . 3 7  

- .  0004  . 0 0 2 2  . O O l O  
. 0 0 4 3  .0012 . 0 0 0 7  

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

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

. 0 0 1 7  

. 0 0 4 6  
. 0 0 2 6  . 0 0 3 0  . 0 0 0 5  
- .  0034  . 0 0 1 4  . 0 0 1 5  

- .  0 0 3 9  
- .  0 0 0 8  

- .  0 0 1 8  
- .  0 0 4 8  

Er rors  NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
. O l O O  . 0 0 5 0  . 0 0 5 0  
- .  0100  - .  0 0 5 0  - . 0 0 5 0  

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

E l e m  S r 4 2 1 5  
Units ppm 
Avge . o o o o  
SDev .OOOl 
%RSD 2 3 0 . 4  

T h 2 8 3 7  
PPm 
. 0 0 4 9  
. 0 0 2 2  
4 4 . 5 8  

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. 0 0 0 3  
1 4 2 . 4  

T11908  U 4 0 9 0  V 2 9 2 4  
PPm PPm PPm 
H. 0 1 0 8  . 0 0 7 6  . 0 0 0 6  

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

W 2 0 7 9  

. 0 0 2 2  

. 0 0 1 5  
7 0 . 3 0  

PPm 

#1 . O O O l  
#2  - .  0 0 0 0  

. 0 0 6 4  

. 0 0 3 3  
. 0 0 0 4  
- .  0 0 0 0  

H. 0122  . 0 4 4 8  . 0 0 1 2  
. 0 0 9 4  - .  0 2 9 6  - .  0 0 0 1  

. 0 0 3 3  

.0011 

E r r o r s  LC Pass 
High . 0 0 5 0  
Low - .  0050 

LC Pass 
. O l O O  
- .  0 1 0 0  

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

LC High LC Pass LC Pass 
. O l O O  . l o o 0  . 0 0 5 0  
- .  0 1 0 0  - .  1 0 0 0  - .  0 0 5 0  

LC Pass 
. O l O O  
- .  0100 

Elem Y 3 7 1 0  
U n i t s  pPm 
Avge .OOOl 
SDev .OOOl 
%RSD 1 4 1 . 9  

Zn2062 
PPm 
. 0 0 0 2  
. 0 0 0 2  
1 4 1 . 1  

Z r 3 4 9 6  
PPm 
. 0 0 0 7  
. 0 0 1 9  
2 8 2 . 3  

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

. 0 0 0 3  

. o o o o  
. 0 0 2 0  
- .  0 0 0 7  

E r r o r s  LC Pass 
High . 0 0 5 0  
Low - .  0050  

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

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



Analysis 

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

#1 
# 2  

Report 

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

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

2 
Time 
_ _  
_ _  
10000 
. o o o o o o o  
. o o o o o o o  
10000 
10000 

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

010112 
6 
NOTUSED 

page 3 

7 
NOTUSED 

_ _  
_ _  



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 5 4 : 5 9  PM Page 1 

Method: DAILY2 Sample N a m e :  2 7 5 5 8 6  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 5 0 : 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  Ag3280 A13082 A s 1 8 9 0  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  .0011 . 0 1 3 6  - .  0 0 1 1  . 0 4 6 9  . 0 0 0 3  .OOOl - .  0 0 1 1  
SDev .OOOl . 0 0 4 2  . 0 0 0 4  . 0 0 2 1  . 0 0 0 2  . o o o o  . 0 1 3 3  
%RSD 6 . 2 2 4  3 0 . 7 9  3 3 . 3 1  4 . 4 2 4  5 0 . 8 2  4 8 . 5 5  1 1 8 8 .  

#1 . O O l l  . 0 1 0 6  - . 0 0 0 8  . 0 4 5 4  . 0 0 0 2  .OOOl - .  0 1 0 5  
#2  . 0 0 1 2  . 0 1 6 6  - . 0 0 1 3  . 0 4 8 4  . 0 0 0 4  .OOOl . 0 0 8 3  

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

A v g e  . 0 8 0 8  . 0 0 0 3  . 0 0 2 2  . 0 0 1 6  . 0 0 2 0  . 0 0 9 7  1 . 2 6 1  
SDev . 0 0 2 0  . O O O l  . 0 0 0 6  . 0 0 2 2  . O O l l  . 0 0 4 2  . 0 1 5  
%RSD 2 . 4 7 5  3 5 . 2 7  2 5 . 1 9  1 3 5 . 4  5 2 . 4 1  4 3 . 1 9  1 . 1 6 9  

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

#1 . 0 7 9 4  . 0 0 0 2  .0018 .OOOl . 0 0 1 3  . 0 0 6 7  1 . 2 5 1  
#2 . 0 8 2 2  . 0 0 0 3  . 0 0 2 6  . 0 0 3 1  . 0 0 2 8  . 0 1 2 7  1 . 2 7 2  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

A v g e  . 0 0 1 3  . 0 0 0 2  . 0 6 5 3  . 0 0 0 5  .OOOl 6 . 3 0 2  8 . 3 6 3  
SDev . 0 0 0 4  . O O O l  . 0 0 2 6  . O O O l  .OOOl . 2 9 8  . 0 5 0  
%RSD 3 1 . 8 6  3 7 . 1 5  3 . 9 0 4  2 3 . 5 0  2 4 5 . 8  4 . 7 2 4  . 5 9 6 3  

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

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

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

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

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

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

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

#1 9 5 . 3 9  - .  0 0 4 0  - .  0 0 0 0  . 1 2 0 1  . 0 0 4 4  - . 0 0 1 4  - .  0 0 0 8  
#2 9 3 . 0 0  - . 0 0 3 4  - .  0006  . 1 2 2 5  . 0 0 1 7  - . 0 0 1 5  . 0 0 3 4  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

A v g e  .OOOl . 0 0 7 5  . 0 0 0 4  . 0 0 0 7  . 0 3 2 2  . 0 0 1 3  . 0 0 2 3  
SDev . o o o o  .0011 . 0 0 0 6  .0011 . 0 5 3 2  .OOlO . 0 0 0 7  
%RSD 3 9 . 9 2  1 5 . 3 7  1 5 0 . 6  1 5 8 . 0  1 6 5 . 0  7 5 . 1 9  3 0 . 3 1  

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

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



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.0003 

.OOOl 
39.62 

PPm 

.0002 

.0004 

1 
*Counts 
sc 
361.384 
814316 
14517.61 
1.782797 

Zn2062 
PPm 
- .  0001 
.0002 

197.1 

- .  0003 
. o o o o  
2 
Time 

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

Zr3496 
PPm 
.0016 
.0014 
86.00 

04/13/06 05:54:59 PM 

010114 

.0006 

.0027 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  _ _  - -  - -  _ _  



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 5 : 5 9 : 4 4  PM page 1 

Method: DAILY2 Sample N a m e :  2 7 5 5 8 7  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 5 5 : 1 1  
C o m m e n t  : 
Mode: CONC Corr .  F a c t o r :  1 

Operator:  

010115 
E l e m  Ag3280 A13082 A s 1 8 9 0  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 
A v g e  - .  0012  . 0 1 0 3  - .  0012  . 0 4 2 4  . 0 0 0 2  . o o o o  - .  0 0 1 9  
SDev . 0 0 1 8  . 0 0 9 2  . 0 0 0 7  . 0 0 0 5  . O O O l  . o o o o  . 0 0 6 2  
%RSD 1 5 1 . 0  8 9 . 2 6  5 4 . 4 3  1 . 2 5 5  5 6 . 7 7  8 9 . 9 8  3 2 1 . 2  

#1 - . 0 0 2 4  . 0 0 3 8  - .  0 0 0 8  . 0 4 2 0  . 0 0 0 2  . o o o o  - .  0064  
#2 . O O O l  . 0 1 6 9  - . 0 0 1 7  . 0 4 2 7  . O O O l  . O O O l  . 0 0 2 5  

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 
A v g e  . 0 6 8 9  - .  0 0 0 5  . 0 0 0 4  . 0 0 1 2  . O O l l  . 0 0 2 1  1 . 1 2 0  
SDev . 0 0 2 0  . 0 0 0 2  .OOlO . 0 0 0 2  . O O O l  . 0 3 6 9  . 0 2 8  
%RSD 2 . 9 5 7  3 7 . 1 8  2 6 8 . 5  1 8 . 1 8  1 0 . 0 2  1 7 2 2 .  2 . 4 8 5  

#1 . 0 6 7 5  - .  0 0 0 7  - .  0 0 0 3  . 0 0 1 4  . O O l l  - .  0 2 3 9  1 . 1 0 0  
#2 . 0 7 0 4  - .  0 0 0 4  . O O l l  . O O l l  .OOlO . 0 2 8 2  1 . 1 3 9  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 1 6  . O O O l  . 0 4 2 5  . 0 0 1 4  - .  0002  5 . 7 2 1  7 . 7 5 4  
SDev . 0 0 2 1  . O O O l  . 0 1 4 3  . O O O l  . 0 0 0 2  . 1 6 1  . 0 1 7  
%RSD 1 3 5 . 7  1 1 3 . 2  3 3 . 7 5  6 . 5 7 0  9 2 . 8 3  2 . 8 1 4  . 2 1 9 2  

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . 0 0 1 8  . 0 0 8 0  - .  0 0 1 8  . 0 0 1 3  - .  0 0 2 0  . 5 7 5 9  - .  0 0 1 8  
SDev . 0 0 0 8  . 0 0 3 8  . 0 0 7 0  . 0 0 3 7  . 0 0 7 4  . 0 1 8 0  . 0 0 0 5  
%RSD 4 3 . 4 4  4 7  * 3 3  3 9 0 . 6  2 8 1 . 1  3 7 8 . 4  3 . 1 1 7  3 0 . 6 7  

#1 . 0 0 1 3  . 0 1 0 6  - .  0 0 6 8  . 0 0 3 9  - .  0 0 7 2  . 5 6 3 2  - .  0014  
#2 . 0 0 2 4  . 0 0 5 3  . 0 0 3 2  - .  0 0 1 3  . 0 0 3 3  . 5 8 8 6  - .  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  P b 2 2 0  S e 1 9 6  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  9 5 . 5 7  - .  0 0 5 1  . 0 0 2 1  . 1 1 2 0  . 0 0 0 3  - . 0 0 0 3  - .  0 0 2 8  
SDev . 4 1  . 0 0 1 4  .0011 . 0 0 8 2  . O O O l  . 0 0 0 2  . 0 0 1 9  
%RSD . 4 2 5 9  2 8 . 1 9  5 1 . 7 6  7 . 3 0 4  4 4 . 9 2  7 9 . 7 6  6 9 . 9 9  

#1 9 5 . 8 6  - .  0 0 4 0  . 0 0 1 3  . l o 6 2  . 0 0 0 4  - . 0 0 0 5  - .  0 0 4 1  
#2 9 5 . 2 9  - .  0 0 6 1  . 0 0 2 8  . 1 1 7 8  . 0 0 0 2  - . O O O l  - .  0014  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

A v g e  - .  0 0 0 0  . 0 0 6 1  . 0 0 0 3  . 0 0 2 3  - .  0 6 3 0  . o o o o  . 0 0 0 5  
SDev . O O O l  . O O O l  . O O O l  . 0 0 0 7  . 0 8 1 9  . 0 0 0 2  . 0 0 1 2  
%RSD 2 1 0 . 7  1 . 0 4 0  4 4 . 9 5  3 0 . 5 3  1 3 0 . 0  7 1 7 . 7  2 2 7 . 8  

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

#1 - .  0 0 0 1  . 0 0 6 1  . 0 0 0 3  . 0 0 1 8  - .  1 2 0 9  . 0 0 0 2  - .  0 0 0 3  
#2 . o o o o  . 0 0 6 2  . 0 0 0 2  . 0 0 2 8  - .  0 0 5 1  - . O O O l  . 0 0 1 3  



Analysis Report 04/13/06 05:59:44 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

. 0 0 0 3  

.0002 
77.79 

PPm 
Zn2062 
PPm 
- . 0 0 0 3  
.0002 

53.30 

Zr3496 
PPm 
.0002 
. 0 0 0 3  
157.0 

010116 

#I 
#2 

.0004 

.OOOl 
- .  0004 
- .  0002 

- .  0000 
.0004 

4 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
826228 
3520.685 
.4261157 

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

#I 
#2 

828717 
823738 

10000 
10000 



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 6 : 0 4 : 3 3  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 7 5 5 8 8  
Run T i m e :  0 4 / 1 3 / 0 6  1 7 : 5 9 : 5 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  
U n i t s  
A v g e  
SDev 
%RSD 

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
- .  0 0 1 1  

. 0 0 0 9  
8 3 . 7 9  

- .  0 0 0 5  
- .  0 0 1 8  

Ca3179  
PPm 
. 0 7 5 6  
. 0 0 1 4  
1 . 8 0 3  

. 0 7 6 6  

. 0 7 4 6  

L a 3 9 8 8  
PPm - .  0020  

. 0 0 1 8  
8 6 . 2 8  

- .  0 0 0 8  
- .  0 0 3 3  

N i 2 3 1 6  
PPm 
. 0 0 1 9  
. 0 0 2 3  
1 2 2 . 1  

. 0 0 3 5  

. 0 0 0 3  

S c 3 6 1 3  
%R 
9 5 . 9 2  

. 6 1  
. 6 3 1 8  

9 5 . 5 0  
9 6 . 3 5  

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

. o o o o  
1 2 0 . 7  

- .  0 0 0 0  
- .  0001 

A13082 
PPm - .  0 0 1 0  

. 0 0 4 5  
4 5 9 . 1  

. 0 0 2 2  
- .  0 0 4 2  

Cd2265  
PPm 
- .  0002  

. 0 0 0 2  
8 1 . 5 0  

- .  0 0 0 1  
- .  0 0 0 4  

L i 6 7 0 7  
PPm 
.OOOl 
. o o o o  
2 2 . 1 7  

.OOOl 

.OOOl 

P - 1 7 8 2  
PPm 
. 0 0 7 7  
. 0 0 1 8  
2 3 . 3 6  

. 0 0 9 0  

. 0 0 6 4  

1 9 6 0 / 1  
PPm 
.OOlO 
. 0 0 2 5  
2 4 3 . 5  

- .  0 0 0 8  
. 0 0 2 8  

T h 2 8 3 7  
PPm 
. 0 0 7 3  
. 0 0 5 7  
7 7 . 2 4  

. 0 1 1 3  

. 0 0 3 3  

A s 1 8 9 0  
PPm 
- .OOlO 
.0011 

1 1 2 . 2  

- .  0002  
- .  0 0 1 8  

(202286 
PPm 
.OOOl 
. 0 0 1 4  
2 7 9 9 .  

.0011 
- .  0 0 1 0  

Mg2790 
PPm 
. 0 4 5 7  
. 0 0 7 3  
1 5 . 8 8  

. 0 5 0 8  

. 0 4 0 6  

2 2 0 3 / 1  
PPm 
. O O O l  
. 0 0 2 0  
2 2 4 1 .  

- .  0 0 1 3  
. 0 0 1 5  

1 9 6 0 / 2  
PP'n 
- . 0 0 0 2  

. 0 0 4 9  
2 9 0 1 .  

. 0 0 3 3  
- .  0 0 3 6  

T i 3 3 4 9  
PPm 
. o o o o  
. 0 0 0 4  
1 9 8 4 .  

. 0 0 0 3  
- .  0 0 0 3  

B 2 4 9 6  

. 0 4 5 0  

. 0 0 1 4  
3 . 1 7 3  

. 0 4 6 1  

. 0 4 4 0  

C r 2 6 7 7  
PPm 
.0011 
. 0 0 2 2  
1 9 5 . 7  

. 0 0 2 7  

PPm 

- .  0004  

Mn2576 
PPm 
. 0 0 2 0  
.OOOl 
2 . 6 8 1  

. 0 0 2 1  

. 0 0 2 0  

2 2 0 3 / 2  
PPm 
. 0 0 3 5  
. 0 0 0 2  
5 . 8 9 8  

. 0 0 3 4  

. 0 0 3 7  

S i 2 8 8 1  
PPm 
. 1 1 8 0  
. 0 0 5 8  
4 . 8 8 7  

. 1 2 2 1  

. 1 1 3 9  

T11908  
PPm 
. 0 0 0 2  
. 0 0 1 7  
1 1 2 7 .  

. 0 0 1 4  
- .  0 0 1 1  

Ba4934  
PPm 
.OOOl 
. 0 0 0 3  
1 7 1 . 7  

. 0 0 0 3  
- .  0 0 0 0  

Cu3247  
PPm 
. 0 0 1 3  
. 0 0 0 6  
4 2 . 1 8  

. 0 0 1 7  

. 0 0 0 9  

Mo2020 
PPm 
. 0 0 0 4  
. 0 0 1 4  
3 2 6 . 8  

. 0 0 1 4  
- .  0 0 0 6  

Pd3404  
PPm - .  0 0 0 6  

. o o o o  
7 . 2 1 9  

- .  0 0 0 7  
- .  0 0 0 6  

Pb220  
PPm 
. 0 0 2 4  
. 0 0 0 8  
3 3 . 8 5  

. 0 0 1 8  

. 0 0 3 0  

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

. 0 3 6 4  
6 0 . 0 9  

- .  0 3 4 9  
- .  0 8 6 4  

Operator:  

010117 
Be3130  
PPm . o o o o  
. o o o o  
2 9 . 3 4  

. o o o o  

. o o o o  
F e 2 7 1 4  
PPm 
. 0 0 8 5  
. 0 1 2 7  
1 5 0 . 3  

. 0 1 7 4  
- .  0 0 0 5  

Na3 3 02 
PPm 
6 . 3 3 6  

. 1 2 8  
2 . 0 1 9  

6 . 2 4 5  
6 . 4 2 6  

S 1 8 2 0  

. 6 2 7 8  

. 0 1 2 4  
1 . 9 7 8  

. 6 1 9 0  

. 6 3 6 6  

S e 1 9 6  
PPm 
. 0 0 0 2  
. 0 0 2 4  
9 8 0 . 6  

. 0 0 2 0  
- .  0 0 1 5  

PPm 

U 2 9 2 4  
PPm 
- . 0 0 0 3  
.0011 

- 

3 8 8 . 5  

. 0 0 0 5  
- .  0 0 1 1  

B i 2 2 3 0  
PPm - .  0052  

7 5 . 3 4  

- .  0 0 2 4  
- .  0 0 7 9  

. 0 0 3 9  

K 7664  

1 . 2 5 0  
.010 

. 8 0 5 9  

1 . 2 4 3  
1 . 2 5 7  

Na5889 
PPm 
8 . 4 4 8  

. 0 4 6  
. 5 5 0 1  

8 . 4 1 5  
8 . 4 8 1  

S b 2 0 6 8  
PPm 
. 0 0 3 5  
. 0 0 4 6  
1 3 4 . 4  

. 0 0 6 7  

. 0 0 0 2  

S n 1 8 9 9  
PPm 
- .  0 0 1 6  

PPm 

. 0 0 1 7  
1 0 7 . 5  

- .  0004  
- .  0 0 2 8  

W 2 0 7 9  

.OOOl 

. 0 0 1 5  
1 9 9 7 .  

- .  0010 
.0011 

PPm 
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010118 
Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge . o o o o  - .0004 - .  0005 
SDev .OOOl .0006 .0017 
%RSD 378.4 156.2 329.1 

#1 .OOOl . o o o o  .0007 
#2 - .  0001 - .  0009 - .  0017 
IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  - _  _ _  - -  
Avge 829260 10000 
SDev 5183.800 . O O O O O O O  - -  - -  - -  - -  _ _  
%RSD .6251112 . O O O O O O O  - -  - -  - -  - -  _ _  

- -  - -  - -  _ _  - -  _ _  

- -  - -  _ _  _ _  - -  



A n a l y s i s  Report 0 4 / 1 3 / 0 6  0 6 : 0 9 : 1 9  PM Page 1 

Method: DAILY2 Sample N a m e :  2 7 5 5 8 9  
Run T i m e :  0 4 / 1 3 / 0 6  1 8 : 0 4 : 4 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  

010119 
E l e m  Ag3280 A13082 A s 1 8 9 0  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 9  - .  0 0 2 9  - .  0 0 2 6  . 0 4 3 6  .OOOl . O O O l  - .  0 0 3 7  
SDev . 0 0 0 6  .0011 . 0 0 1 4  . 0 0 0 6  .OOOl . o o o o  . 0 0 0 3  
%RSD 6 1 . 1 6  3 9 . 6 2  5 2 . 8 3  1 . 3 4 0  3 6 . 8 6  4 8 . 0 3  9 . 3 7 2  

#1 - .  0 0 0 5  - .  0 0 3 7  - .  0 0 1 6  . 0 4 4 0  . 0 0 0 2  . o o o o  - .  0034  
#2  - .  0 0 1 3  - .  0 0 2 1  - .  0 0 3 5  . 0 4 3 2  .OOOl . O O O l  - .  0 0 3 9  

Cd2265  Co2286  C r 2 6 7 7  Cu3247  F e 2 7 1 4  K 7 6 6 4  E l e m  Ca3179  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . 0 7 5 0  - . 0 0 0 3  . 0 0 1 3  . 0 0 0 6  . 0 0 1 3  . 0 3 2 9  1 . 2 2 6  
SDev . 0 0 0 5  . 0 0 0 2  . 0 0 1 9  . 0 0 0 5  . O O O l  . 0 0 2 9  . 0 0 8  
%RSD . 6 3 7 5  5 5 . 6 0  1 4 0 . 4  88 .55  7 . 9 9 7  8 . 8 6 0  . 6 6 8 4  

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

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

A v g e  - .  0 0 1 7  .OOOl . 0 4 7 5  . 0 0 4 8  . o o o o  5 . 9 1 6  8 . 2 9 0  
SDev . 0 0 0 2  . o o o o  . 0 1 0 6  . O O O l  .OOOl .lo1 . 0 0 4  
%RSD 1 2 . 5 1  2 . 7 6 5  2 2 . 4 0  2 . 6 0 9  4 1 5 3 0 .  1 . 7 0 5  . 0 5 2 9  

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

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . 0 0 1 7  . 0 0 5 5  - .  0037  . 0 0 3 0  - .  0 0 1 3  . 6 1 7 2  - .  0 0 2 5  
SDev . O O O l  . 0 0 2 2  . 0 0 6 8  . 0 0 3 4  .OOlO . 0 1 2 5  . 0 0 3 1  
%RSD 3 . 3 3 2  3 9 . 1 6  1 8 2 . 1  1 1 1 . 2  7 4 . 8 8  2 . 0 2 2  1 2 0 . 8  

#1 . 0 0 1 7  . 0 0 4 0  - . 0 0 8 5  . 0 0 5 4  - .  0 0 2 0  . 6 0 8 4  - .  0004  
#2 . 0 0 1 7  . 0 0 7 1  .0011 . 0 0 0 6  - . 0 0 0 6  . 6 2 6 0  - .  0 0 4 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  P b 2 2 0  S e 1 9 6  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  9 5 . 4 6  - . 0 0 0 6  . 0 0 3 1  . 1 1 2 4  . 0 0 0 8  . 0 0 1 9  - .  0 0 1 1  
S D e v  . 8 7  . 0 0 0 9  . 0 0 1 7  . 0 0 0 3  . o o o o  . 0 0 0 8  . 0 0 2 4  
%RSD . 9 0 7 4  1 4 7 . 6  5 4 . 3 5  . 2 8 2 9  3 . 2 2 6  4 3 . 4 4  2 2 4 . 6  

#1 9 6 . 0 8  - .  0 0 1 3  . 0 0 4 3  . 1 1 2 6  . 0 0 0 8  . 0 0 2 5  . 0 0 0 6  
#2 9 4 . 8 5  . o o o o  . 0 0 1 9  . 1 1 2 2  . 0 0 0 8  . 0 0 1 3  - .  0027  

V 2 9 2 4  W 2 0 7 9  E l e m  S r 4 2 1 5  T h 2 8 3 7  T i  :3 3 4 9 T11908  U 4 0 9 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 0  . 0 0 8 7  . o o o 1  . 0 0 1 6  - . 0 5 9 4  . 0 0 0 3  . 0 0 1 2  
SDev . o o o o  . 0 0 0 4  . o o o o  . 0 0 5 6  . 0 1 7 0  . 0 0 0 2  . 0 0 4 2  
%RSD 2 9 6 . 0  4 . 8 5 2  2 8 . 5 6  3 4 8 . 5  2 8 . 5 5  9 0 . 9 6  3 5 6 . 5  

#1 . o o o o  . 0 0 8 4  .0001 - .  0 0 2 3  - . 0 4 7 4  . 0 0 0 4  . 0 0 4 2  
#2 - .  0 0 0 0  . 0 0 9 0  .0001 . 0 0 5 5  - .  0 7 1 4  .OOOl - .  0 0 1 8  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units p c m  PPm PPm 
Avqe .OOOl - .  0003 .OOOl 

04/13/06 06:09:19 PM 

010120 

SDev . o o o o  .0002 .0003 
%RSD .5006 69.66 635.6 

#1 .OOOl - .  0001 .0003 
#2 .OOOl - .  0004 - .  0002 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 825307 10000 

- -  - -  _ _  _ _  _ -  _ _  
_ -  - _  _ -  _ -  _ _  
- -  - -  - -  - -  - -  

_ _  _ _  _ _  _ _  SDev 7522.202 .OOOOOOO - -  
%RSD .9114429 .OOOOOOO - -  _ _  _ _  _ _  _ _  
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Method: DAILY2 Sample N a m e :  z z z z z z  
Run T i m e :  0 4 / 1 3 / 0 6  1 8 : 0 9 : 3 1  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator :  

010121 

E l e m  Ag3280 A13082 A s 1 8 9 0  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 
A v g e  - .  0 0 0 3  - .  0 0 8 1  .0008 - .  0 0 0 6  . O O O l  - .  0 0 0 0  - .  0 0 1 9  
SDev . 0 0 0 9  . 0 0 5 4  . 0 0 1 2  . 0 0 1 5  . 0 0 0 2  . o o o o  . 0 0 2 1  
%RSD 2 5 6 . 7  6 6 . 4 3  1 5 2 . 6  2 4 7 . 3  1 2 3 . 8  4 0 . 3 5  1 1 0 . 2  

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

F e 2 7 1 4  K 7 6 6 4  E l e m  Ca3179  Cd2265  (202286 C r 2 6 7 7  Cu3247  
U n i t s  ppm PPm PPm PPm PPm PPm P b  
A v g e  - .  0007  . O O O l  - .  0 0 0 7  . 0 0 0 5  . O O O l  - . 0 1 3 2  - .  0 0 7 3  
SDev . O O l l  . 0 0 0 3  . 0 0 0 6  . 0 0 1 2  . O O l O  . 0 1 8 1  . 0 1 7 1  
%RSD 1 6 5 . 7  4 1 2 . 9  8 5 . 4 3  2 1 7 . 2  1 1 1 4 .  1 3 6 . 9  2 3 2 . 8  

#1 . O O O l  . 0 0 0 3  - .  0 0 0 3  - .  0 0 0 3  - . 0 0 0 6  - .  0004  . 0 0 4 7  
#2 - .  0 0 1 5  - .  0 0 0 1  - .  0 0 1 1  . 0 0 1 4  . 0 0 0 8  - . 0 2 6 0  - .  0194  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 9  . o o o o  - .  0 0 4 6  . O O O l  - .  0 0 0 8  . 0 2 7 6  - .  0 0 6 6  
SDev . 0 0 0 8  . O O O l  . O O l l  . O O O l  . 0 0 1 2  . 2 6 2 8  . 0 0 7 9  
%RSD 8 4 . 3 5  1 7 7 . 0  2 3 . 6 6  1 1 3 . 7  1 4 4 . 8  9 5 2 . 1  1 1 8 . 9  

#1 - .  0004  . O O O l  - .  0 0 3 8  . o o o o  - . 0 0 1 7  . 2 1 3 4  - .  0 0 1 1  
#2  - .  0 0 1 5  - .  0 0 0 0  - .  0054 . 0 0 0 2  . o o o o  - . 1 5 8 2  - .  0 1 2 2  

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

A v g e  . 0 0 1 3  . 0 0 2 9  - .  0 0 2 0  . 0 0 1 5  - .  0 0 2 7  . 0 0 7 2  . 0 0 1 5  
SDev . 0 0 0 7  . O l O l  . 0 0 7 3  . 0 0 2 8  . 0 0 2 7  . 0 0 7 4  . 0 0 5 7  
%RSD 5 3 . 4 1  3 5 3 . 8  3 7 3 . 2  1 8 9 . 9  1 0 1 . 8  1 0 1 . 7  3 8 4 . 5  

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

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

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

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 0  . 0 0 2 7  - . o o o o  . 0 0 1 6  - .  0 2 8 0  - .  0004  . 0 0 0 9  
SDev . o o o o  . 0 0 4 4  . 1 0 0 3  . 0 0 0 5  . 0 2 0 2  . 0 0 0 7  . o o o o  
%RSD 1 1 3 . 6  1 6 0 . 4  21 '75 .  3 3 . 0 7  7 2 . 0 9  1 7 8 . 2  4 . 3 1 6  

#1 - .  0 0 0 0  - .  0 0 0 4  - . o o o 2  . 0 0 2 0  - .  0 1 3 7  - .  0 0 0 9  . 0 0 0 8  
# 2  - .  0 0 0 0  . 0 0 5 8  . 0 0 0 2  . 0 0 1 2  - .  0 4 2 2  . O O O l  . 0 0 0 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

. o o o o  

.0002 
1465. 

PPm 

- .  0001 
.0002 

1 
*Counts 
sc 
361.384 
857972 
1885.147 
.2197212 

856639 
859305 

Zn2062 
PPm 
- .  0004 
.OOOl 

15.49 

- .  0004 
- .  0004 

2 
Time 

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

Zr3496 
PPm 
- .  0001 
.0007 

1337. 

- .  0006 
.0005 

04/13/06 06:14:05 PM Page 2 

010122 



Analysis Report 

Method: DAILY2 Sample Name: cri 
Run Time: 04/13/06 18:14:16 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
.0189 
.OOOl 
.6421 

.0190 

.0188 

LC Pass 
.0300 
.OlOO 

Ca3179 
PPm 
.0025 
.0022 
89.36 

.0009 

.0040 

NOCHECK 

La3988 
PPm 
- .  0008 
.0009 

111.3 

- .  0015 
- .  0002 
NOCHECK 

Ni2316 
PPm 
.0815 
.0025 
3.046 

.0798 

.0833 

LC Pass 
.1200 
.0400 

Sc3613 

A13082 
PPm 
.0886 
.0007 
.8054 

.0881 

.0891 

NOCHECK 

Cd2265 
PPm 
.0098 
.0003 
3.433 

.0095 

.OlOO 

LC Pass 
.0150 
.0050 

Li6707 
PPm 
.0614 
.0003 
.4195 

.0612 

.0616 

LC Pass 
.1500 
.0500 

P 1782 

.0993 

.0029 
2.904 

.0973 

.lo13 

LC Pass 
.1500 
.0500 

1960/1 

PPm 

As1890 
PPm 
.0205 
.0031 
15.03 

.0184 

.0227 

LC Pass 
.0300 
.OlOO 

Co2286 
PPm 
.lo10 
.0006 
.6162 

.lo06 

.lo15 

LC Pass 
.1500 
.0500 

Mg2790 
PPm 
- .  0009 
.0054 

611.8 

- .  0047 
.0029 

NOCHECK 

2203/1 
PPm 
.0068 
.0007 
10.45 

.0073 

.0063 

NO CHE C K 

1960/2 

B 2496 

.0919 

.0008 

.8611 

.0913 

.0924 

LC Pass 
.1500 
.0500 

Cr2677 
PPm 
.0208 
.0006 
2.953 

. 0 2 0 4  

.0213 

LC Pass 
.0300 
.OlOO 

Mn2576 
PPm 
.0304 
. o o o o  
.0369 

.0304 

.0304 

PPm 

LC Pass 
.0450 
.0150 

2203/2 
PPm 
.0095 
.0014 
14.40 

.0105 

.0085 

NOCHECK 

Si2881 

Operator: 

010123 
Ba4934 
PPm 
.0184 
. o o o o  
.2289 

.0183 

.0184 

LC Pass 
.0300 
.OlOO 

Cu3247 
PPm 
.0503 
. O O O l  
.0940 

.0503 

.0504 

LC Pass 
.0750 
.0250 

Mo2020 
PPm 
.0180 
.0009 
4.794 

.0187 

.0174 

LC Pass 
.0300 
.OlOO 

Pd3404 
PPm 
.0042 
.0050 
117.4 

.0007 

.0078 

NOCHECK 

Pb220 

Be3130 
PPm 
.0099 
. o o o o  
.1604 

.0099 

.OlOO 

LC Pass 
.0150 
.0050 

Fe2714 
PPm 
.0925 
.0223 
24.08 

.0767 

.lo82 

LC Pass 
.1500 
.0500 

Na3302 
PPm 
.3359 
.2903 
86.42 

.1307 

.5412 

NOCHECK 

S 1820 

.0129 

.0017 
13.05 

.0140 

.0117 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0035 
.0047 
136.3 

.0068 

.OOOl 

NOCHECK 

K 7664 

.0136 

.0218 
160.5 

PPm 

- .0018 
.0290 

NOCHECK 

Na5889 
PPm - .  0078 
9.594 

- .  0073 
- .  0084 

.0008 

NOCHECK 

Sb2068 
PPm 
.1248 
.0043 
3.423 

.1217 

.1278 

LC Pass 
.1800 
.0600 

Sn1899 
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PPm 
.0120 
.0008 
6.493 

PPm 
.0947 
.0019 
2.038 

PPm 
.0086 
-0011 
13.33 

Odd3124 
.0114 
.0006 
5.402 

PPm 
.0914 
.0028 
3.103 

Units 
Avge 
SDev 
%RSD 

%R 
96.61 

.81 
.8360 

PPm 
.OlOO 
.0003 
2.799 

#1 
# 2  

97.18 
96.03 

.0102 

.0098 
.0126 
.0115 

.0933 

.0960 
.0118 
.0109 

.0894 

.0934 
H. 0094 
.0078 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.1500 
.0500 

LC Pass 
.0090 
.0030 

LC Pass 
.0150 
.0050 

LC Pass 
.1500 
.0500 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0185 
. o o o o  
.0006 

Th2837 
PPm 
.0035 
.0002 
6.996 

Ti3349 
PPm 
.0174 
.OOOl 
.4751 

T11908 
PPm 
.0236 
.0005 
2.143 

U 4090 

.1503 

.0384 
25.53 

PPm 
U 2924 

.0991 

. 0 0 0 6  

.5735 

PPm 
W 2079 

- .  0001 
.0022 

1851. 

P b  

#1 
# 2  

.0185 

.0185 
.0033 
.0037 

.0174 

.0175 
.0233 
.0240 

.1232 

.1775 
.0995 
.0987 

.0014 
- .  0017 

Errors 
High 
Low 

LC Pass 
.0300 
.OlOO 

NOCHECK LC Pass 
.0300 
.OlOO 

LC Pass 
.0300 
.OlOO 

NOCHECK LC Pass 
.1500 
. 0 5 0 0  

NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.O O O l  

.OOOl 
72.10 

PPm 
Zn2062 Zr3496 

PPm 
.0954 
.OOlO 
1.006 

PPm 
.0405 
.0002 
.5268 

#1 
# 2  

. o o o o  

.OOOl 
.0404 
.0407 

.0948 

.0961 

Errors 
High 
Low 

NOCHECK LC Pass 
.0600 
.0200 

NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

Report 

1 
*Counts 
sc 
361.384 
835193 
7008.842 
.a391883 

840149 
830237 

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

10000 
10000 

3 

04/13/06 

4 5 

PM 3 
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Method: DAILY2 Sample Name: icsa 
Run Time: 04/13/06 18:19:02 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
- .  0016 
.0007 

42.60 

- .  0021 
- .  0011 

NOCHECK 

Ca3179 
PPm 
465.1 

.3 
.0627 

465.3 
464.9 

LC Pass 
600.0 
400.0 

La3988 
PPm 
.0041 
.0007 
17.16 

.0036 

.0046 

NOCHECK 

Ni2316 
PPm 
.0035 
. o o o o  
.6550 

.0036 

.0035 

NOCHECK 

Sc3613 

A13082 
PPm 
509.8 
1.4 

.2652 

510.8 
508.9 

LC Pass 
600.0 
400.0 

Cd2265 
PPm 
.0056 
.0003 
5.034 

.0054 

.0058 

NOCHECK 

Li6707 
PPm 
.0003 
. o o o o  
4.882 

.0003 

.0004 

NOCHECK 

P 1782 
PPm - .  0126 
.0035 

27.33 

- .  0102 
- .  0151 
NOCHECK 

1960/1 

As1890 
PPm 
- .  0014 
.0011 

79.46 

- .  0006 
- .  0021 
NOCHECK 

Co2286 
PPm - .  0002 
.0005 

248.5 

- .  0006 
.0002 

NOCHECK 

Mg2790 
PPm 
532.3 

.5 
.0934 

532.7 
532.0 

LC Pass 
600.0 
400.0 

2203/1 
PPm 
.0361 
.0004 
1.152 

.0364 

.0358 

NOCHECK 

1960/2 

B 2496 
PPm 
- .0182 
.0003 

1.542 

- .0184 
- .  0180 
NOCHECK 

Cr2677 
PPm - .  0002 
.0016 

1066. 

.OOlO 
- .  0013 
NOCHECK 

Mn2576 
PPm 
.0068 
. o o o o  
.0367 

.0068 

.0068 

NOCHECK 

2203/2 
PPm - .  0167 
.0035 

21.18 

- .0192 
- .  0142 
NOCHECK 

Si2881 

Operator: 

010126 
Ba4934 
PPm 
.0026 
.0002 
8.918 

.0027 

.0024 

NOCHECK 

Cu3247 
PPm 
.0030 
.OOlO 
32.02 

.0037 

.0023 

NOCHECK 

Mo2020 
PPm 
- .  0011 
.0026 

236.0 

- .  0030 
.0007 

NOCHECK 

Pd3404 
PPm 
.OOlO 
.0050 
527.9 

- .  0026 
.0045 

NOCHECK 

Pb220 

Be3130 
PPm 
.0002 
. o o o o  
3.199 

.0002 

.0002 

NOCHECK 

Fe2714 
PPm 
188.6 

.4 
.2013 

188.9 
188.4 

LC Pass 
240.0 
160.0 

Na3302 
PPm 
.6347 
.1323 
20.84 

.7282 

.5412 

NOCHECK 

S 1820 

.0189 

.0083 
43.68 

.0248 

.0131 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm - .  0049 
27.51 

- .  0059 
- .  0040 

.0014 

NOCHECK 

K 7664 

.0236 

.0075 
31.90 

.0182 

.0289 

NOCHECK 

PPm 

Na5889 
PPm 
.0073 
.0083 
113.1 

.0015 

.0132 

NOCHECK 

Sb2068 
PPm - .  0031 
.0106 

341.0 

- .  0106 
.0044 

NOCHECK 

Sn1899 



Analysis Report 04/13/06 06:23:36 PM page 2 

PPm 
01012'7 

PPm PPm PPm 
.0622 -0009 .0006 - .  0050 
.0027 .0022 .0034 .0035 
4.413 237.2 561.4 69.92 

Units 
Avge 
SDev 
%RSD 

%R 
88.37 

.92 
1.045 

PPm 
.0065 
.0032 
49.58 

PPm 
- .0023 
.0035 

152.0 

#1 
#2 

87.72 
89.02 

.0087 

.0042 
.0002 
- .  0048 

.0602 - .  0006 .0030 - .  0025 

.0641 .0025 - .  0018 - .  0074 
Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0162 
. o o o o  
.0454 

Th2837 
PPm 
- .  0397 
.0013 

3.375 

Ti3349 
PPm 
- .  0010 
.OOOl 

15.00 

T11908 U 4090 V 2924 W 2079 

.0008 - .  0256 - .  0021 .0072 

.0027 .0306 .0013 .0016 
354.3 119.4 61.08 22.63 

PPm PPm PPm PPm 

#1 
# 2  

.0162 

.0162 
- .  0388 
- .  0407 

- .  0009 
- .0011 

- .0012 - .0472 - .  0012 .0060 
.0027 - .  0040 - .  0030 .0083 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Y - 3710 
PPm 
- .  0006 
.0002 

36.40 

Zn2062 
PPm 
.0081 
.0004 
4.604 

Zr3496 
PP'm . o o o o  
.0008 
1972. 

#1 
#2 

- .  0004 
- .  0007 

.0084 

.0079 
.0006 
- .0005 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 763998 
SDev 7937.273 
%RSD 1.038914 

#1 758385 
# 2  769610 

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

10000 
10000 

3 
NOTUSED 
- -  

04/13/06 06:23:36 PM 

4 
NOTUSED 

010128 
5 6 
NOTUSED NOTUSED 
- -  _ _  

Page 3 

7 
NOTUSED 
_ _  



Analysis Report 04/13/06 06:28:22 PM 

Method: DAILY2 Sample Name: icsab 
Run Time: 04/13/06 18:23:48 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010129 

Elem Ag3280 A13082 As1890 

Avge 1.103 514.0 1.045 
SDev .001 .6 .001 
%RSD .1352 .1118 .1309 

Units ppm PPm PPm 
B 2496 Ba4934 Be3130 

1.025 .5410 .4910 
.005 .0013 .0003 
.4756 .2447 .0681 

P b  PPm PPm 
Bi2230 
PPm 
- .  0004 
.0035 

852.8 

#I 1.102 513.6 1.046 
#2 1.104 514.4 1.044 

1.022 .5401 .4913 
1.029 .5420 .4908 

.0021 
- .  0029 

Errors LC Pass LC Pass LC Pass 

Low .8000 400.0 .8000 
High 1.200 600.0 1.200 

LC Pass LC Pass LC Pass 
1.200 .6000 .6000 
.8000 .4000 .4000 

NOCHECK 

Elem Ca3179 Cd2265 C02286 
Units ppm PPm PPm 
Avge 469.4 .9712 .4943 
SDev 2.4 .0019 .0003 
%RSD .5028 .2003 .0512 

Cr2677 Cu3247 Fe2714 
PPm PPm PPm 
.4974 .5638 190.5 
.0002 .0037 .3 
.0425 .6478 .1554 

K 7664 

.0361 

.0519 
143.5 

PPm 

#1 471.1 .9699 .4945 
#2 467.8 .9726 .4941 

.4973 .5613 190.7 

.4976 .5664 190.2 
.0728 
- .  0 0 0 5  

Errors LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 .8000 .4000 

LC Pass LC Pass LC Pass 
.6000 .6000 240.0 
.4000 .4000 160.0 

NOCHECK 

Elem La3988 Li6707 Mg2790 

Avge .0048 H1.220 540.2 
SDev .0011 .006 .9 
%RSD 23.48 .5257 .1696 

Units ppm PPm PPm 
Mn2576 Mo2020 Na3302 
PPm PPm PPm 
.5088 1.018 .9753 
.0002 .002 .5082 
.0445 .1482 52.11 

Na5889 
PPm 
.0049 
.0049 
101.2 

#1 .0056 H1.215 539.6 
#2 .0040 H1.224 540.9 

.5086 1.017 1.335 

.5090 1.019 .6159 
.0084 
.0014 

Errors NOCHECK LC High LC Pass 
High 1.200 600.0 
Low .8000 400.0 

LC Pass LC Pass NOCHECK 
.6000 1.200 
.4000 .8000 

NOCHECK 

Elem Ni2316 P 1782 2203/1 

Avge .9537 1.027 1.037 
SDev .0002 .021 .018 
%RSD .0202 2.045 1. '718 

Units ppm PPm PPm 
2203/2 Pd3404 S 1820 

.9685 .0063 .0068 

.0073 .0086 .0091 

.7589 136.7 133.8 

PPm PPm PPm 
Sb2068 
PPm 
1.040 
.023 

2.214 

#1 .9538 1.013 1.049 
#2 .9536 1.042 1. 024 

.9633 .0124 .0004 

.9737 .0002 .0132 
1.024 
1.056 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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PPm OM1 30 
-9913 1.015 

Units 
Avge 
SDev 
%RSD 

%R 
89.06 
1.07 
1.197 

PPm 
1.039 
.015 

1.442 

PPm 
1.003 
.016 

1.574 

PPm 
1.106 
.002 
.1675 

PPm 
1.009 

. o o o  
.0094 

.OOlO .006 

.lo47 .5445 

#1 
#2 

88.30 
89.81 

1.050 
1.029 

.9916 
1.014 

1.107 
1.105 

.9920 1.011 

.9905 1.019 
1.009 
1.010 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass 
1.200 1.200 
.8000 .8000 

LC Pass 
1.200 
.8000 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 T11908 Sr4215 Ti3349 
PPm 
.9701 
.0015 
.1518 

U 4090 V 2924 

1.018 .4985 
.043 .0003 

4.209 .0513 

PPm PPm 
W 2079 

.0050 

.0064 
128.7 

P b  PPm 
1.062 

PPm 
- .  0273 PPm 

.9997 
.003 
.2945 

.0044 
15.94 

.0127 
1.276 

#1 
#2 

1.059 
1.064 

- .  0304 
- .0243 

.9691 

.9711 
.9906 
1.009 

1.048 .4983 
.9875 .4987 

.0004 

.0095 

Errors 
High 
Low 

LC Pass 
1.200 
.8000 

NOCHECK LC Pass 
1.200 
.8000 

LC Pass 
1.200 
.8000 

NOCHECK LC Pass 
.6000 
.4000 

NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
P b  
- .  0003 
.OOOl 

30.83 

Zn2062 
PPm 
.9584 
.0050 
.5171 

Zr3496 
PP'm 
.9487 
.0017 
.1751 

#1 
#2 

- .  0002 
- .  0004 

.9619 

.9549 
.9475 
.9499 

Errors 
High 
Low 

NOCHECK LC Pass 
1.200 
.8000 

NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
769898 
9270.877 
1.204170 

763342 
776453 

2 
Time 

_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 
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Analysis Report 04/13/06 06:33:09 PM 

Method: DAILY2 Sample Name: ccv3 
Run Time: 04/13/06 18:28:34 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge .9942 9.946 5.051 
SDev .OOOl .006 .009 
%RSD .0082 .0562 .1720 

Units ppm PPm PPm 

#1 .9941 9.942 5.045 
# 2  .9942 9.950 5.057 

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 20.16 .9995 5.103 
SDev .05 .0043 .019 
%RSD .2599 .4343 .3734 

Units ppm PPm PPm 

#1 20.19 1.003 5.116 
#2 20.12 .9964 5.089 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 

Avge 4.997 4.764 20.04 
SDev .001 .006 .01 
%RSD .0200 .1216 .0565 

Units ppm PPm PPm 

#I 4.996 4.760 20.05 
#2 4.998 4.768 20.04 

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 4.968 5.121 5.006 
SDev .016 .002 .034 
%RSD .3137 .0410 .6857 

Units ppm PPm PPm 

#1 4.979 5.120 5.030 
# 2  4,957 5.123 4.982 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

Bi2230 
010132 

B - 2496 Ba4934 Be3130 
PPm PPm PPm PPm 
4.956 10.09 .9837 5.041 
.013 .02 .0029 .001 
.2711 .2298 .3002 .0206 

4.947 10.08 .9858 5.042 
4.966 10.11 .9816 5.040 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Cu3247 Fe2714 K 7664 Cr2677 

1.993 2.051 10.13 18.58 
.003 .003 .02 .08 
.1511 .1366 .1518 .4387 

PPm PPm PPm PPm 

1.996 2.050 10.14 18.53 
2.053 10.12 18.64 1.991 

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 
1.021 4.986 28.37 H43.59 

. 002  .012 .42 .06 
.2333 .2484 1.476 .1433 

1.023 4.995 28.07 H43.54 
1.019 4.978 28.66 H43.63 

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 

4.932 1.039 1.009 1.015 
.047 .001 .007 .001 
.9586 .1424 .6846 .0697 

PPm PPm PPm PPm 

4.966 1.040 1.014 1.014 
4.899 1.038 1.004 1.015 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 .goo0 

Si2881 Pb220 Se196 Sn1899 
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Units %R 
Avge 96.95 
SDev .88 
%RSD .9029 

PPm 
5.218 
.046 
.8793 

PPm 
5.098 
.024 
.4625 

PPm PPm 
5.060 4.957 5.138 4.963 
.003 .043 .031 .004 

.0760 .0609 -8668 .6036 

#1 96.33 
#2 97.57 

5.251 
5.186 

5.115 
5.081 

5.063 4.987 5.160 4.966 
5.058 4.927 5.116 4.960 

E r r o r s  NOCHECK 
High 
L o w  

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

E l e m  S r 4 2 1 5  
Units ppm 
Avge 5.062 
SDev .001 
%RSD .0154 

Th2837 
PPm 
.9861 
.0051 
.5201 

Ti3349 
PPm 
4.818 
.005 
.lo35 

T11908 U 4090 V 2924 W 2079 

5.195 1.059 4.962 1.043 
.005 .013 .006 .003 

.lo37 1.193 .1211 .2811 

PPm PPm PPm PPm 

#1 5.063 
#2 5.061 

.9897 

.9825 
4.822 
4.815 

5.199 1.050 4.966 1.045 
5.191 1.068 4.958 1.041 

E r r o r s  LC Pass 
High 5.500 
L o w  4.500 

LC Pass 
1 . 1 0 0  
. g o o 0  

LC Pass 
5.500 
4.500 

LC Pass LC Pass LC Pass LC Pass 
5.500 1 . 1 0 0  5.500 1.100 
4.500 .goo0 4.500 .g000 

Elem Y 3710 
Units pPm 
Avge 5.065 
SDev . o o o  
%RSD .0087 

Zn2 0 62 Zr3496 
PPm 
4.851 
.004 
.0873 

PPm 
1.021 
.005 
.5250 

#1 5.065 
#2 5.065 

1.025 
1.017 

4.854 
4.848 

E r r o r s  LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1 . 1 0 0  
.goo0 

LC Pass 
5.500 
4.500 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 838122 
SDev 7531.395 
%RSD .8986041 

2 3 4 
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Analysis Report 

Method: DAILY2 Sample Name: ccb3 
Run Time: 04/13/06 18:33:23 
Comment : 
Mode: CONC Corr. Factor: 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm - .  0011 

. 0 0 0 4  
40.71 

- .  0014 
- .  0008 

LC Pass 
.0050 
- .  0050 

Ca3179 
PPm 
- .  0002 
.0012 

558.9 

- .  0011 
.0006 

LC Pass 
.0500 
- .0500 

La3988 
PPm 
- .0009 
.0011 

121.1 

- .  0017 
- .  0001 

LC Pass 
.0050 
- .  0050 

Ni2316 
PPm 
.0003 
.OOOl 
46.87 

.0003 

.0002 

LC Pass 
.0050 
- .  0050 

Sc3613 

A13082 
PPm - .  0119 
.0083 

69.93 

- .0178 
- .  0060 
LC Pass 
.0500 
- .  0500 
Cd2265 
PPm - .  0002 
.OOOl 

68.03 

- .  0003 
- .  0001 
LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.OOOl 
. o o o o  
12.38 

.OOOl 

.OOOl 

LC Pass 
.0050 
- .0050 

P 1782 
PPm 
H. 0127 
.OOOl 
1.184 

H. 0126 
H.0128 

LC High 
.OlOO 
- .  0100 

1960/1 

1 

As1890 
PPm 
.0029 
.0011 
38.74 

.0037 

.0021 

LC Pass 
.0050 
- .  0050 
Co2286 
PPm 
- .0013 
.0004 

33.87 

- .  0016 
- .OOlO 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
- .0077 
.0043 

56.32 

- .  0107 
- .  0046 
LC Pass 
.0500 
- .  0500 

2203/1 
PPm 
- .0055 
.0002 

3.178 

- .  0054 
- .  13057 

NOCHECK 

1960/2 

~~ ~ 
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Operator: 

B 2496 

.0063 

.0011 
17.58 

.0071 

.0055 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm 
.OO O l  
. O O O l  
98.20 

.OOOl 

. o o o o  

LC Pass 
.0050 

PPm 

- .  0050 
Mn2576 
PPm . o o o o  
. o o o o  
447.0 

. o o o o  
- .  0000 

LC Pass 
.0050 
- .  0050 

2203/2 
PPm 
.0059 
.0029 
49.31 

.0079 

.0038 

NOCHECK 

Ba4934 
PPm 
.0003 
.0002 
86.21 

.0004 

.OOOl 

LC Pass 
.0050 
- .  0050 
Cu3247 
PPm 
.0007 
. o o o o  
4.351 

.0007 

.0006 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
.0020 
.0023 
114.9 

.0037 

. 0 0 0 4  

LC Pass 
.0050 
- .  0050 

Pd3404 
PPm - .  0036 
.0035 

98.51 

L-. 0061 
- .  0011 
LC Pass 
.0050 
- .  0 0 5 0  

Si2881 Pb220 

010135 

Be3130 
PPm 
- . o o o o  

. o o o o  
32.20 

- . o o o o  
- . o o o o  
LC Pass 
.0050 
- .0050 

Fe2714 
PPm - .  0228 
.0117 

51.27 

- .  0310 
- .  0145 

LC Pass 
.0500 
- .  0500 

Na3302 
PPm 
L-. 1468 

.1757 
119.7 

L- .2710 
- .  0226 
LC Low 
.0500 
- .0500 

S 1820 
PPm - .  0072 
.0029 

40.06 

- .  0052 
- .0093 

LC Pass 
.OlOO 
- .  0100 
Se196 

Bi2230 
PPm 
- .0044 
.0026 

59.58 

- .  0062 
- .  0025 
LC Pass 
.OlOO 
- .  0100 
K 7664 

- .  0075 
.0097 

128.7 

PPm 

- .  0144 
- .0007 

LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0012 
.0023 
193.0 

- .0004 
.0029 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
- .  0001 
.0040 

4397. 

- .0029 
.0028 

LC Pass 
.OlOO 
- .  0100 

Sn1899 



- ~~ 

Analysis Report 

Units 
Avge 
SDev 
%RSD 

#1 
#2 

E r r o r s  
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

%R 
99.66 

.88 
.8868 

100.3 
99.04 

NOCHECK 

Sr4215 
PPm . o o o o  
. o o o o  
207.5 

. o o o o  
- .  0000 
LC Pass 
.0050 
- .  0050 

Y 3710 
PPm 
.OOOl 
. O O O l  
103.4 

.0002 

. o o o o  
LC Pass 
.0050 

- 

- .  0050 

~~ ~ ~ 

PPm - .  0071 
.0053 

75.05 

- .  0109 
- .  0033 
NOCHECK 

Th2837 
PPm 
.0037 
.0014 
36.14 

.0028 

.0047 

LC Pass 
.OlOO 
- .  0100 

Zn2062 
PPm - .  0000 
.OOOl 

283.4 

- .  0001 
. o o o o  
LC Pass 
.0050 
- .  0050 

PPm 
.0023 
.0017 
73.41 

.0035 

.OOll 

NOCHECK 

Ti3349 
PPm 
.OOOl 
.OOOl 
84.54 

.0002 

.OOOl 

LC Pass 
.0050 
- .  0050 

Zr3496 
PPm 
- .  0002 
.OOOl 

56.44 

- .  0002 
- .  0001 

LC Pass 
.0050 
- .  0050 
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PPm - .  0012 
.0046 

389.1 

- .  0045 
.0021 

LC Pass 
.OlOO 
- .  0100 
T11908 
PPm 
.0036 
.0002 
5.197 

.0037 

.0035 

LC Pass 
.OlOO 
- .  0100 

PPm 
.0021 
.0020 
96.07 

.0035 

.0007 

LC Pass 
.0050 
- .  0050 

U - 4090 
PPm - .  0415 
.0337 

81.15 

- .  0653 
- .  0177 

LC Pass 
.loo0 
- .  1000 

- .  0008 
.0007 

78.96 

- .  0013 
- .0004 

LC Pass 
.0050 
- .0050 

V - 2924 
PPm 
.OOOl 
.0003 
215.7 

- .  0001 
.0003 

LC Pass 
.0050 
- .0050 

- .  0026 

53.34 

- .  0036 
- .  0016 

.0014 

LC Pass 
.0050 
- .  0050 
W - 2079 
PPm 
.0026 
.0024 
93.42 

.0044 

.0009 

LC Pass 
.OlOO 
- .  0100 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 861600 10000 - -  
SDev 7615.540 . O O O O O O O  - -  
%RSD .8838835 . O O O O O O O  - -  

- -  _ -  

4 
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5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 



200.7 TAP No. 01-0406-028 Rev3/Jan06 

k l 6 B  TAP No. 0 1-0406- 130 RevS/Jan06 

0 Other 

I QCSTD.ID’s I I ICP CAL.STD. I 
ID’S 
StdO 06033  
Stdl 06 @ 3 

Std5 
Std6 

010138 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

& 0 0 2 , 0 \  .ZL2 bh -7a 6663*$5 4-\4& LvtLfkf- 6 4 a45 

-LZ?&g 4-18 - z / l  
File converted to wsl? 0 



: ELK Sf: 1 d e n t l t . y  2 : T w r  : STIl 
0888 Volume : 1.38 P i - i n t e r ?  : i@:E14:84 AM A p r i l  i 4 .  L8@6 

e. 8 - 0 . 0  f,? . 63 3397.2 
e. e 0 . 0  {,?I . Ql 'Ti. 1 

12.6 7 5 . 5  1.2 e .  1 

3375.0 28?54. 8 IP53C3. 8 
3 8 . 4  209 .3  LA ._ . E 
e. 9 1.8 __  a L 

9 -2 r 

* -8 

NTENSITIES 
d e n t i t y  1 : CLP S T P l  CC Identitv 2 : T y p e  : STD 
e l q h t  : l .B@l?f@ V o l u r n e  : 1.@8 P r i n t e d  : lizI:?7':BE, A M  A p r i l  14, 2886 

ean 1. 0 5 .  9 5. 4 
is 8 . 0  0 .  e @. 8 
RSD 3 .  Ji? 8.1 63. 3 

Afi(GFrOUND CORRECTED INTENSITIES 
d e n t i t v  1 : C L P  CCV 'SC I d e n t i t y  2 : T y p e  : e V  
e i g h t  : 1.@8@@ Volme : 1.00 P r i n t e d  : l l : P @ : i 4  AM A p r i l  14, 2805; 



IF' P A RE N 'T C CI N C EN T Fc A T I CIN S 
i d e n t i t v  1 : CLF CCV C C  I d e n t i t y  2 : T y p e  : C V  
J e i u h t  : 1.8888 Volume : 1.80 P r i n t e d  : 1 1 : 8 @ : 1 4  AM A ~ r i l  14, 2806 

: v d , U T I U N  by M i c r o - A c t i v e  A u s t r a l i a  P t v  L t d  11:06:32 A M  A p ; i 1  14. 2006 
? " , - I  010140 

z h e c k i n p  c a l i b r a t i o n  v e r i f i c a t i o n  . . ' 
: d e n t i t y  1 : CLF CCV SC I d e n t i t y  2 : 
i e o o r t  name Low l i m i t  V a l u e  H i u h  l i m i t  
I '766 18. 08B 2@. 20,8 22. 000 
.i678 4 . 5 0 0  5.037 5.500 
ia5A9 27.008 38. 38Ei 33. 808 
3ACKGRUUND CORRECTED INTENSITIES 
identity 1 : C a l i b r a t i o n  b l a n k  I d e n t i t y  2 : T y p e  : C R  
(eiqht : 1.0880 Vctlume : 1.00 P r i n t e d  : 11:83:18 AM A p r i l  L4. 2006 

I;<: 3C 1 P K 766 Li67ii'i Na5tS9 3 C  

# 1  37.0 -15.5 15'7. 0 3 6 4 5 . 0  2645. a 
# 2  32.0 -2.5 154.0 3578.0 3570. e 

lean 34.5 -9. 0 l5!fil. 5 3607.5 3687.5 
i D 3.5 9.2 2. 1 53.0 5 3 . 8  
: R S D  10. 2 102.1 .I . 4 1.5 1.5 

IPF'ARENT CONCENTRATIONS 
d e n t i t y  1 : C a l i b r a t i o n  b l a n k  I d e n t i ' t y  2 : T y p e  : C B  

I e i a h t  : 1.0000 V O ~ U T R ~  : 1.00 F r i n t e c ?  : 1 1 : B 3 : 1 8  AM A p r i l  1 4 .  2006 

e a n  L -ii).8160 0.8033 0.0::93 3607.508 H 106. 21ZIk5 
1. 51542 i\ 0 . 0 4 4 2  0. 0 0 4 3  0. 06304 -13.833 

RSb 275.8819 129.5159 0.7;:3E. 1 . 4 7 8  1. 4'727 

E- 

h e c k i n q  c a l i b r a t i o n  b l a n k  . . . 
d e n t i t y  1 : C a l i b r a t i o n  b l a n k  I J e n t l . t y  2 : 
e p o r t  name CRDL V a l u e  

766 E?. 100 -0. 016 
iG70 0. 010 8.00:3 
3589 0.050 0.859 C o n t s m i n a t e d  
C361 0,800 186.20Ci 
ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : C R I  I d e n t i t y  2 : T y p e  : C:V 
e i g h t  : 1.8888 Volume : 1.60 P r i n t e d  : ll:06:20 A M  A p r i l  1 4 ,  2006 



IFPARENT CONC ENTRATICINS 
. d e n t i t y  1 : CRI I d e n t i t y  2 : T y p e  : S V  

:VOLU?icIP.i by  M i c r o - A c t i v e  A u s t r a l i a  P t y  L t d  l l :12 :56  AM A r j i  11 1 4 ,  LO86 
i e i a h t  : 1.0008 Volume  : 1.88 P r i n t e A  : 11:86:28 AM A p r i l  1 4 ,  2006 010141 

K 76E. Li671? Na539 5 C  5::36 L 
ppm ppm ppm 

# 1 L -8.1983 8.0883 L -8.8'712 ppm 3610.500 H 106.29'78 
$ 2 L -0.1134 0.8334 L -0.8388 :?556.50@ H 184.7Gt.l'li 

: p a n  L -0.1589 0.8589 L -8.0'546 :!583.508 H 185.5887 
0.0558 8.0036 0. 0:;r35 38.184 1. 1262 ;D 

:RSD 35.0940 3.9186 43.8'529 1. 866 1.8675 

: h e c k i n s  c a l i b r a t i o n  v e r i f i c a t i o n  . . .  
L d e n t i t y  1 : CRI I d e n t i t y  2 : 
t e p o r t  name Low l i m i t  V a l u e  H i g h  l i m i t  
.i678 8.090 0.051 8. 110 
iACKGROUND CORRECTED INTENSITIES 
: d e n t i t y  1 : ICSA I d e n t i t y  2 : T y p e  : INTRF' 
' e i q h t  : 1.8888 Volume : 1.00 P r i n t e d  : ll:C@:24 AM A p r i l  1 4 .  2886 

K._76t; Li67B Na51>3 sc f.c351 
'E  7 # 1  26.0 -9.0 199.0 3530.5 .3,3L?. 5 

# 2  35.0 -6.8 13::. 0 3436.5 3135.5 

lean 38.5 -7 .5  19s. 5 3483.5 3485.5 

,RSD 20.5 28.3 ,_. J 1 . 9  1.9 
; 1) 6.4  2 .1  4. 9 66.5 6:5. 5 

.-, c 

, P PAR EN T C 0 NC EN T R A T I ON S 
d e n t i t y  1 : ICSA I d e n t i t y  2 : T y p e  : INTRF 
' e i g h t  : 1.0008 Volume  : 1.80 P r i n t e d  : ll:Q19:24 AM A p r i l  14,  2006 

K-766 Li670 Na5{!9 SC S c  3G 1 
P Pm P?m P P"I porn 

# 1 L -8.1314 0.0032 0.1839 3538.580 H 183.9375 
# 2  0.8170 0.0045 0, 1:"X 3436.500 H 101.1658 

e a n  L -8.8572 0.8038 0. If315 3483. 500 H 102. 5'512 
rl 8.1049 8.0010 0. 0833 66.468 1.9684 
RSD 183.4684 25.0426 1.81.21 1.50.5 1.9116 

ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : I C S A B  I d e n t i t y  2 : T y p e  : I C S A B  
e i g h t  : 1.0008 Volume : l . @ 0  P r i n t e d  : 11:12:28 AM A p r i l  1 4 ,  2006 

K -766 Li670 Na5b9 SC sc 3r;l 
# 1  20.5 2171.0 214. 0 3485.5 34Bf5. 5 
#:! 21.5 2137.0 186. 8 3415.5 341fS. 5 

earl 21.0 2154.0 200. 8 3450.5 3433. 5 
ri 0 .7  24.0 i c t .  a 49.5 49. 5 
RSD 3.4 1.1 9. 5 1 . 4  1 . 4  

PPARENT CONCENTRATIONS 
I d e n t i t y  1 : I C S A B  I d e n t i t y  2 : T y p e  : I C S A B  
e i g h t  : 1.0800 Volume : 1.88 P r i n t e d  : 1::12:28 AM A p r i l  14, 2806 



l e a n  L -8.1936 1.8641. 0 .  198: 13458. 588 H 181. 57"'3 
:I! 8.0154 8.8034 a. 8 4 L 1  49.497 1. 4539 
;RSD 7.7452 0.3152 23. 2;!28 1.435 1.4372 

010142 
??GLUTION b-; M i c r o - A c t i v e  A u s t r a l i a  P t y  L t d  ll:lh:S6 AM A p i i l  14, 3 8 6  

'heckirrq i n t e r f e r e n c e  c h e c k  s t a n d a r d  . . . 
d e n t i t y  1 : ICSAB I d e n t i t y  2 : 

l e p o r t  name  Low l i m i t  V a l u e  H i ~ h  l i m i t  
-1678 0.880 1.864 1.280 
{ A  C ii GR 0 U N D CORRECT E [I I N TEN S I T  I E S 
d l z n t i t v  1 : CLP CCV SC I d e n t i t y  2 : T y p e  CV 

i e i i r h t  : 1.0088 Volume  : 1.08 P r i n t e d  : 11:15:34 AM A p r i l  14, 2086 

li. 766 Li67rLS H a 5 3 3  SC s t 36 1 
# 1  1425.8 10624.5 11742. 8 3633.5 x 3 3 . 5  
# 2  1391.8 18525.5 1160B. 8 3582.5 3582. 5 

l e a n  1410.0 10575.0 11671.8 3688.8 '36A98. 8 
:[I 26. 9 70.0 1 OB. 4 36. 1 36.1 
,RSD 1.9 0.7 (21. 9 1. 8 1. 8 

IPF'ARENT CONCENTRATIONS 
. d e n t i t y  1 : CLP CCV-SC I d e n t i t y  2 : T y p e  : CY 
/ e i g h t  : 1.0088 Volume  : 1.88 P r i n t e d  : 11:15:34 AM A p r i l  14. 2086 

K 766 Li67W Ha5139 SC Sc36i 
PPm P Pm P 1-1 m P PT' 

# 1  20.1765 4.9568 30. 0164 3633.500 H 106.9754 
# 2  19. 9129 4.9805 38. 8'762 3582.500 H 185.4712 

l e a n  20.0447 4.9686 38.8463 3688.000 H 186.2233 
, D 0.1864 0.0167 0.0423 36.862 1. 01236 
R S D  0.9297 0.3370 0. 1408 1.000 1.01213 

h e c k i n g  c a l i b r a t i o n  v e r i f i c a t i o n  . . .  
d e n t i t y  1 : CLP-CCV-SC I d e n t i t y  2 : 
e p o r t  name  Low l i m i t  V a l u e  H i g h  l i m i t  

766 16. 800 20. 04fii 22.0Q0 
1670 4.508 4.965 5.500 
a589 27.000 30.846 33.000 
ACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : C a l i b r a t i o n  b l a n k  1 d e n t i i . y  2 : T y p e  : CB 
e i g h t  : 1.8080 Volume : 1.08 P r i n t e d  : 11:18:38 A M  A p r i l  14, 2886 

K-766 Li670 Na5C39 SC Sc 36 1 
# 1  6 .5  -23. 8 143.. 0 3686.0 368tS. 0 
# 2  15.5 -15.8 155. 8 3640.0 3648. 0 

e a n  11.0 -19.0 148. 0 3663.0 5663. 0 
[I 6. 4 5.7 45. 9 32.5 32. 5 
R S D  57.9 25.8 E;. 7 0 .5  (3. 5 

F PA R E H T CONC EN TR A T I OHS 
d e n t i t y  1 : C a l i h r a t i o n  b l a n k  I d e n t i t y  2 : T y p e  : CB 
e i g h t  : 1.0800 Volume  : 1.88 P r i n t e d  : ll:lR:38 AM A p r i l  1 4 ,  2806 



i l :26 :80  AM April 14, 2@@G 

: r ( rck i r iq  callbratior, blank . . . 
: d e n t i t y  1 ; Calibration blank Identity 2 : 
i e p o r  t name CRDL Value 
; 7 6 E  0.100 -12. 361 Contaminated 
-2t.78 Q. 818 -a. 881 
la539 0.058 0.834 

8. 800 107. 84'5 tc > D l  

!AC I iGHOUND CORRECTED INTENSITIES 
dentity 1 ; pbw-Dl3H2 Identity 2 : 64-049 Type : SAMPLE 

ie ight  : 1.8080 Volume : 1.08 Printed ; 11:;!1:42 AH A p r i l  14, 2086 

C r  

K 766 Li670 Na5i39 SC SC36i 
% 1  25.0 -10.0 182. 5 3457.0 3457.0 
# 2  24.0 -7. 8 173. 5 3464.0 3464. 8 

lean 24.5 -8.5 178.0 3480.5 3488.5 
: 11 0.7 2.1 6. 4 23.3 23.3 
,RSD 2.9 25. 8 3. 6 0.7 a. 7 

,PFARENT CONCENTRATIONS 
dentity 1 : pLw-Dl3H2 Identity 2 : 64-049 Type : SAMPLE 
'eiqht : 1.8080 Volume : 1.00 Printed : 11:21:42 AM April 14, 2806 

K _  766 Li678 Na 5t39 SC C(c31&,1 

P Pm P P "  ppm P Pnj 
# 1 L -8.1427 0.0026 0. 1446 3497.808 H 102.9144 
# 2 L -0.1544 8.0041 8. 1249 3464.000 H 181. 5'761 

ean L -8. 1485 0.0033 0. 11347 3480. 500 H 182. 4628 
ij 8. 8082 0.0010 0.81140 23.335 8.6a-92 
R C D  5.5252 30.0246 10. 3ti00 8.670 8. 6'71 7 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : lcsw-Dl3H2 Identity 2 : 64-849 Type : SAMPLE 
eiqht : 1.0008 Volume : 1.88 Printed : 11:24:46 AM April 14, 2006 

K -  766 Li670 Na589 sc Sc 3Ll 
# 1  1419.5 -10.0 7826. 5 3542.0 3542. 0 
# 2  1355.5 -18.0 7711.. 5 3481.0 348.1.8 

e an 1487.5 -10.0 7769. 0 3511.5 351 .I. 5 
13 17.0 0.0 81.. 3 43.1 4:3. 1 
RSD 1.2 8. 0 I.. 0 1.2 t .  2 

PPAHENT CONCENTRATIONS 
dentity 1 : lcsw-Dl3H2 Identity 2 : Ej4-049 Type : SAMPLE 
eipht : 1.8800 Volume : 1.08 Printed : 11:24:46 AM April 14, 2806 

K -_766 Li670 Na5E19 sc Sc361 
PPm P Pm PPm P Pm 

# 1  20.5780 0.8027 20. 41 46 3542. 800 H 104. 2767 
# 2  20.5767 0.8826 28. 46~88 3481. 800 H 182. 4'775 

ean 20.5734 0.0027 28. 4 4 1 3  3511. 588 H ie3.3:771 
LJ 0.8048 8.  8801 G?. 8378 43.154 1. 2'722 
RSt) e. 823" 2.2316 8 .  1L47 1.258 1 . 3 @ 6  

010143 



K-_?66 LiC7QI  NS5!?,1 r. ai: 5,: 2.6 1 
d 1  258.5 -5.5 5923. 5 3569.5 3569.5 
# 2  258.5 -25.5 582:s. 5 3514.5 1.214. 5 c t- 

IVSLCITIDN by Micro-Active Australia Pt;; LtcI 11:34:26 AM Ap:;ii 14, 2806 

010149 
d , r a n  .- 258.5 -15.5 5873. 5 3542.0 3542.8 
j D 0.0 14. 1 78.5' 39.9 38.9 
.;R.S[\ 8. 8 91.2 1.2 1.1 1.1 

iPPARENT CONCENTRATIONS 
identity 1 : 276580 Identity 2 : 64-049 Type : SAMPLE 
J s i q h t  : 1.0000 Volume : 1.00 Printed : 11:27:48 AM April 14, 200G 

# 1  
# 2  

k a n  

! K D  

! ACKGROUND 
.dentity 1 
i e i q h t  : 1. 

D 

# 1  
# 2  

lean 
;D 
:RSD 

K 766 Li670 Na589 SC Sc3G 1 
PPm PPm P Pm P Dm 

5.2915 0.8049 15.2157 L3569.500 H 185.0877 
3.3515 L -0.0048 15.2224 3514.508 H 183.4656 

3.3217 8. 0000 15,2348 3542.000 H 104.2767 
8,0422 8. 8068 0.0165 38.891 1. 14'71 
1.2695 23201.0375 0.1883 1. 858 1.10Q0 

CORRECTED INTENSITIES 
: 276580d Identity 2 : 64-12149 Type : SAMPLE 
0008 Volume : 1.00 Printed : 11:30:54 AN April i4, 2006 

K __766 L i C 7 8  Na589 SC Sc 361 
263.0 -22.0 5823.0 3598.8 3598. 0 
276.0 -16.0 569E3. 0 3499.0 3499.8 

269.5 -19.0 575'3.5 3548.5 3548. 5 
9.2 4.2 ai:!. 8 70. 0 70.0 
3.4 22.3 .I . 6 2.0 2.0 

.PPARENT CONCENTRATIONS 
dentity 1 : 276580d Identity 2 : 64-1349 Type : SAMPLE 
'eight : 1.0000 Volume : 1.00 Printed : 11:30:54 AM April 14, 28W 

K _1/66 Li670 Na5139 St Sc3gl 
PPm P Pm PPm p PVi 

# 1  3.3275 L -0.0029 14. 8ti198 3598.000 H 105.9283 
# 2  3.6319 L -8.0003 14.9498 3499.000 H 103.0884 

ean 3.4797 L -0.0016 14. 91144 3548.508 H 104.4684 
0.2152 8. 8818 0.0631 78.084 2. 0647 

RSD 6.1845 117.4832 0.4232 1.973 1. 9'764 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 276580s Identity 2 : 64-6149 Type : SAMPLE 
eight : 1.0808 Volume : 1.80 Printed : 11:33:58 AH April 14, 2006 

K -766 Lib70 Na589 sc Sc 36 3 
# 1  1673.5 -20.5 13535. 5 3602.8 3603.0 
# 2  1647.5 -33.5 1338:!. 5 3554.0 J d A .  0 .-.T r 

ean 1660.5 -27.0 13459. QI 3578.0 557B. 0 
D 18. 4 9.2 1061. 2 33.9 3:3. 9 
RSD 1.1 34.0 e. e 8. 9 0, 9 

FPARENT CONCENTRATIONS 
dentity 1 : 276530s Identity 2 : 64-@43 Type : SAMPLE 
e i g h t  : 1.@0@@ Volume : I.@@ F r i n t e c  : 11:33:5.!3 AM A p r i l  1-1, 2806 



+a,c, 23.i382pl L -@.00j3  34.9362 3578.000 H 185.3384 
; [> 8. e387 0.8045 0. 0512 33.541 1.08?1 
:RSc, 0.1620 84.0235 0.1462 8.949 8,9583 

SAC K G H c7 U N D C O R R EC T E D I N  TENS I T I  ES 
[ d e n t i t y  1 : 276581 I d e n t i t y  2 : 64-049 T y p e  : SAMPLE 
i e i a h t  : 1.0500 Volume  : 1.00 P r i n t e d  : 11:37:02 AM A p r i l  14, 2006 

K -766 Li670 Na599 sc Sr:3G1 
# 1  167.0 -21.0 92'5. 0 3526.0 3526.0 
# 2  147.0 -33.0 943.0 3495.0 3455. e 

lean 157.0 -27.0 93.4. 0 3510.5 3518.5 
; D 1 4 .  1 8 .5  12.7 21.9 21.9 
:RSD 5.0 3 1 . 4  1.4 0 .6  0. 6 

iPPARENT CONCENTRATIONS 
: d e n t i t y  1 : 276581 I d e n t i t y  2 : 64-049 T y p e  : SAMPLE 
f e i q h t  : 1.000@ Volume  : 1.00 P r i n t e d  : 11:37:02 AM A p r i l  14, 2006 

K _-766 Li678 Na589 SC Sc36l 
PPm P Pm p pm PPm 

# 1  1.9734 L -0.0026 2.1.190 zm6.000 H 103. 8347 
# 2  1.6943 L -0.0085 2. 1&93 3495,000 H 102.8304 

l e a n  1.8339 L -0.0056 2. 1542 3510.500 H 103.3476 

,RSD 10.7586 75.8838 2. 3@68 0.624 8. 6256 
: L) 0.1973 0.0042 8.0457 21.920 0. 6 4 L 5  

IACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : 276582 I d e n t i t y  2 : 64-045 T y p e  : SAMPLE 
' e i g h t  : 1.0000 V o l u m e  : 1.00 P r i n t e d  : 11:40:06 AM A p r i l  1 4 ,  2006 

K 766 L i 6 7 @  Na5139 sc Sc.3izt1 
# 1  151.5 -21.0 2551:. 0 3550.0 3558. 0 
# 2  156.5 -17.0 3003. 0 3501.0 3581. 0 

?,C.-C e a n  154.0 -19.0 2999. 5 3525.5 dd2.J. 5 
[) 3.5 2. a 4. 9 34.6 34. 6 
HSD 2 .3  14.9 61. 2 1 . 0  2 .  e 

PPAKENT CONCENTRATIONS 
d e n t i t y  1 : 276582 I d e n t i t y  2 : 64-045 T y p e  : SAMPLE 
e i g h t  : 1,0000 V o l u m e  : 1.08 P r i n t e d  : 11:40:06 AM A p r i l  14, 2006 

K --766 L i 6 7 8  Na585 S C  Sc 361 
pPm PPW PPm PPm 

# 1  1.7268 L -0.0025 7.5835 3550.000 H 104.5126 
# 2  1.8333 L -0.0087 7.71.32 3581.000 H 103.0674 

-c*c e a n  1.7801 L -0.0016 7.6483 daia.508 H 102.7900 
rl 0.0754 0.0013 8.05118 54.648 1.8219 
kist) 4.2335 77.2552 1. 1997 0.983 8.91346 

ACKGROUND CORRECTED INTENSITIES  
d e n t i t y  1 : 276583 I d e n t i t y  2 : 64-049 T y p e  : SAMPLE 
e i g h t  : 1. 880B Volurne : 1. 88 P r i r r t e c l  : 11:45:113 AM A p r i l  14,  2086 

010145 



lean 149.8 -24.5 2903.5 '3511. 0 1511.8 
; [) ?. 1 2.1 2 4. 8 18.4 18.4 

i P '2 A R EN T C 0 N C EN T H A T I 0 N S 
identitv 1 : 276583 Identity 2 : 64-849 T y p e  : SAMPLE 
l e ;qh t  : 1.0000 Volume : 1.00 Printed : ll:43:10 AM April 14, 2006 

ti -?€,E. Li678 Na5Q9 SC Sc36.t  

PPm P P m  P Dm PP* 
# 1  1.7807 L -0.0036 7.4327 3524.000 H 103.7458 
# 2  1.6473 L -0.0051 7. 3'392 3498. 000 H 102.9789 

lean 1.7140 L -0.Q1043 7.4159 3511.000 H l@3.3623 
;D 0.0943 0. QO1l 0.0237 18.385 a. 5422 
LRSD 5.5010 24.5891 8.3195 0.524 0.5246 

i A C K G ROU N D CO RR EC T ED I N T EN S I T I E S 
:dentity 1 : 276584 Identity 2 : 64-045 Type : SAMPLE 
/eight : 1.0000 Volume : 1.00 Printed : 11:46:16 AM April ;4, 20061 

K-76G Li670 Na5139 sc Sc36i 
# 1  142.0 -24.5 293.1. 5 3544.0 3544.0 
# 2  150.0 -26.5 291'3. 5 3584.0 3504.0 

k a n  146.0 -25.5 252tS. 5 3524.0 3524.0 
:[I 5.7 1.4 E; , 5 28.3 28.3 
;RSD 3.9 5.5 8. 3 0.8 8. 8 

iPPARENT CONCENTRATIONS 
dentity 1 : 276584 Identity 2 : 64-049 Type : SAMPLE 
'eight : 1.0000 Volume : 1.00 Printec : 11:46:16 AM April 14, 2@@6 

K .-766 Li67@ Na589 sc Sc36l 
P Pm PPm PPm PP" 

# 1  1.5895 L -0.0042 7.4259 3544.000 H 104. 3356 
# 2  1.7337 L -0.0055 7. 4t324 3504.000 H 103.1555 

ean 1.6616 L -0.0048 7 .  4'542 3524.000 H 103.7458 
0. 8'342 
8. 81241 

D 0. 1020 0.0008 0.0400 28.284 
RSD 6.1370 16.2777 0. 5364 0.803 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 276585 Identity 2 : 64-049 Type : SAMPLE 
eiuht : 1.0000 Volume : 1.06 Printed : 11:49:18 AM Apri 

ti-766 Li678 Na589 SC 

# l  133.5 -34.0 2913. 5 3560.5 
# 2  137.5 -28.0 2839. 5 3488.5 

.-e.- Etan 135.5 -31.0 2876. 5 J d 4 . 5  
f l  2. a 4.2 52. 3 56.9 
R S D  2.1 13.7 1.. 8 1.4 

FPARENT CONCENTRATIONS 
dentity 1 : 276585 Identity 2 : 64-049 TYPE : SAMPLE 

14. 2 

SC3Ll 
J-160. 5 
3486.5 

3524.5 
5Q. 9 
1.4 

.-C 

0 

eisht : 1.0800 Volume : 1.08 Printed : 11149:18 AM April 14, 2006 



CORRECTED INTENSITIES 
: CLF CCV SC I d e n t i t y  2 : T y p e  : CV 
8080 V o l u m e  : 1.08 P r i n t e l 5  : 11:52:22 A H  A p r i l  14, 2806 

K 766 L1678 Na599 sc Sc361 
1416.0 10613.5 117529. 0 3646.5 3b46.5 
1385.8 10354.5 11519. @ 3553.5 3553.5 

r r  

1400.5 10484. e 11638. 5 3600.0 36388. 0 
21.9 183.1 16'3. 0 65.8 65. 5 

1 .6  1 . 7  1.5 1. a 1 . 8  

iPPARENT CONCENTRATIONS 
uen t i ty  1 : CLP-CCV SC I d e n t i t y  2 : Type : CV 
leiaht : 1.0000 Volume : 1.00 P r i n t e d  ; 11:52:22 A M  A p r i l  14, 2006 

# 1  1 
# 2  3 

K-766 
P Pm 

.9.9151 

.5.9908 

heckinq c a l i b r a t i o n  
d e n t i t y  1 : CLP-CCV 
eport  name Low 
766 

i670 
a589 
ACKGROUND CORRECTED 

Li670 Na583 S C  Sc: 36 1 
PP"' p 1:) m PP" 

4.9340 29. 9494 3646.500 H 107.3588 
4.9396 38.1.103 3553.500 H 104.6158 

4.9368 30.0298 3688.000 H 185,9573 
0.0039 0.1138 65.761 1. 9396 
0.0797 0.  3'796 1. 827 i. 8320 

v e r i f i c a t i o n  . . .  
-SC I d e n t i t y  2 : 
l i m i t  V a l u e  H i q h  l i m i t  
le. 005 19. S5:j 22. 000 
4.500 4. 33:7 5.508 

27.000 30. 03(3 33. 000 
INTENSITIES 

d e n t i t y  1 : Cal ibra t ion  blank I d e n t i t y  2 : T y p e  : CB 
eiqht : 1.0800 Vctlume : 1.00 Printed : 11:56:26 AM April 14, 2086 

K -.766 Lib78 Na5C35 s c  Sc 3G 1 
# l  22.5 -19.5 149. 5 3664.5 366.1. 5 
# 2  33.5 -18.5 155. 5 3605.5 36813. 5 

ean 28.0 -19.0 152. 5 3635.0 36.35. 0 
c: 7 .8  0.7 4. 2 41. 7 4.i. 7 
RSD 27.8 3.7 2 .  8 1.1 .I . 1 
PPARENT CONCENTRATIONS 
d e n t i t y  1 : Cal ibra t ion  blank I d e n t i t y  2 : T y p e  ; C B  
e i q h t  : 1.0008 Volume : 1.08 P r i n t e d  : 11:56:26 A H  A p r i l  1 4 ,  2006 

K--766 Li670 Na589 sc Sc 3fi 1 
PPm P Pm PF'm PPm 

# 1 L -8.195s L -0.0015 0. 0376 3664.500 H 107.8l557 
# 2 L -0.0300 L -0.0012 8. 8595 3605. 58@ H 106. 1995 

earI L -8.1125 L -0.0814 0. c34:85 3635.008 H 187.lB:% 



4 1 . 7 1 3  I .  LCid5 
i. 149 1.1438 

Ident .Lt3 ;  Z : 
Value 

0. 11 '3  C : l n t a m i n a t e d  
-8.  e8.i 

3VILILUTION by M i c r o - A c t l v e  A u s t r a l l a  F t v  L t d  12:86:56 PM A p r i l  14, 2806 

id589 e. e50 0.049 
- - v 1  - _ - -  e. e80 la?. 82C3 
3 A : h: G Fi 0 U N TI CCi H R E C T EKJ I N T E N S I T I ES 
I d e n t i r _ y  1 : 276,586 I d e n t i t y  2 : 54-049 T y p e  : SAMPLE 
C e i u h t  : 1.80@@ V o l u m e  : 1.8@ P r i n t e d  : ?2 : (38 :30  PM A p r i l  14, 2806 

K 766 L16713 Ha591 SC 5.361 
# 1  139.5 -15.5 3197.8 3544. Q 3544. e 
t i 2  155.5 - 7 . 5  386 5 .  Pi 3477.0 3477. QI 

lean 147.5 -11.5 313i. C 3510.5 3518.5 
:: [! 11.3 5.7 92. 6 47.4 47.4 
'.RS[1 7 .7  49 .2  3 .  @ 1. '3 1. 3 

iPPARENT CONCENTRATIONS 
I d e n t i t y  1 : 276586 I d e n t i t y  2 : 64-049 T y p e  : SAMPLE 
ie;Qht : 1.0080 Volurne : 1.88 P r i n t e c i  : 12:6%3:3@ PM A p r i l  14 ,  2886 

iean 1.6934 e. e019 8 .  0'344 3510. 5067 H 183. 34:'6 
: 1) 0. 1394 e. 0827 a. 1'346 47.376 1.3373 
,kSD 11.7779 136.2492 1. 6'788 1.358 1.3521 

:kCKGROUND CORRECTED I N T E N S I T I E S  
d e n t i t y  1 : 576587 I d e n t i t y  2 : f34-849 T y p ~  : SAMPLE 

! e i g h t  : 1.0888 V a l u m e  : 1.80 P r i n t e d  : ;2:(iU:36 PM A p r i l  1 4 ,  288E 

t: 7€,& LiG7ril N a 5139 SC ir: 1 - 311, I 
-r # I  138.8 -24.5 2895. @ 3572.0 -4J72. 8 

# 2  148.0 -27.5 2856 * 0 3466.0 34615. Q 

-e e a n  143 .8  -26.0 2875. 5 3519.8 3-11'3. e 
Ll 7.1 2 .1  27. 5 75.8 7'5. 8 
kSD 4 . 3  8.2  3. . 8 2 .1  :2. 1 
r 

PPARENT CONCENTRATIONS 
d e n t i t y  1 : 276587 I d e n t i t y  2 : Eq4-849 Type : SAMPLE 
e i g h t  : l.B0@0 Volume : 1.08 F r i n t e d  : 12:@3:36 PM A p r i l  14. 28@6 

010148 



: e .3 :, 154.5 -24.5 388'3. 62 3516.8 3511;. 8 
. i' 3 . 2  7.1 1 '? . 7 38. 2 38. 2 

28. 5 (17. 6 1.1 1.1 

- 7  

. ? . I _  5.5 * ..:, 7; ,.._* 

::t3L!lTIiiN by M i c r o - A c t i v e  A u s t r a l i a  P t y  L t d  12:13:02 PM A p r i l  14, 2006 

i ? il A H  EN T CONC ENT RAT I OMS 

i e r g h t  : 1.0000 Volume  : 1.00 P r i n t e d  : 12:C?6:44 PM A p r i l  1 4 ,  20@G 
. , d e n t i t y  1 : 276588 I d e n t i t y  2 : 64-045 T y p e  : SAMPLE 

K -766 Li67@ Na5EtEl SC s CI 3L : 
?Pm PPm p [J m p p in 

$ 1  1.6792 L -8.0018 7. 8'785 3543.080 H 104.3061 
# 2  1.9053 L -0.0868 7. 9'585 3485. 080 H 102. 7135 

ka r i  1.7543 L - 8.8043 7. 912189 3516.088 H 1@3.5898 
:[I 0.1627 63.0035 8 .  0424 38.184 1.1262 
;RSD 5. e677 e l .  3535 e. 5'362 1. 086 1. 0Btl8 

tkC K G R O U N D  CORRECTED INTENSITIES 
d e n t i t y  1 : 276589 I d e n t i t y  2 : 64-045 T y p e  : SAMPLE 

I 3 i g h t  : 1.8888 Volume  : 1.08 P r i n t e d  : 12:@9:48 PM A p r i l  14, ZQ06 

l e a n  150.5 -28.5 386C21. 8 3540.5 35412. 5 
: [I 18.6 2 . 8  1 ::: . 8 25.5 25.5 
RS[l 7 . 0  5.9 (3. 4 8. 7 3.  7 

PPARENT CONCENTRATIONS 
d e n t i t y  1 : 276589 I d e n t i t y  2 : 64-049 Type  : SAMPLE 
e i g h t  : 1.0088 V o l u m e  : 1.00 P r i n t e d  : 12:69:48 P M  April 1 4 ,  2806 

K 766 t i 6 7 8  Na5t39 SC sc. 31j 1 
PPm PPm P P m p or;> 

# 1  1.8175 L -0.0870 7. 7555 3558. 500 H 1 8 4 .  7r5X 
'iC - -  # 2  1.6173 L -8.0053 7.7534 - ' J L ~ .  508 H 183.712115 

e a n  1.7174 L -0.0061 7.7:747 26540.500 H 184.2324 
c s  8.1416 0.0813 0.0265 25.456 0. 7'588 
RSD 8.2429 20.4868 8,3487 8.719 8. 7.3.33 

A C K G R O U N D  CORRECTED INTENSITIES 
d e n t i t v  1 : CRI I d e n t i t y  L : T y p e  : C:V 
eight : 1.8800 Volume  : 1.80 P r i n t e d  : 12:1,1:58 PM April 1 4 ,  2086 

K -766 Li67Q1 Na583 SC s c  3 5 1  
# l  17.8 170.5 183.. 5 3681.5 3EA.l 6 5 --';c,o yj,. c # r :  23. .2 174. 5 16Ef. 5 3605. 5 - -r 

010x49 



l?ai' i -0.2296 0.0876 0. 11354 3643. 500 H 187. 2783 
- i j  a. 8655 8.0025 0. 017Ql 53.748 1. ?'am 
2 i.. s TI 28. 54G3 2.8486 16. 1?37 1.475 1.4776 

-V3LLlTION by M i c r a - A c t i v e  A u s t r a l i a  P t y  L t a  12:22:26 PM A p - i l  14, 2806 

l h e c k i n q  c a l i b r a t i o n  v e r i f i c a t i o n  . . .  
[ r l e n t i t y  1 : CHI I d e n t i t y  2 : 
! e p o r t  name  Low l i m i t  V a l u e  High  l i m i t  
.,1&+7@ 0.098 8. 0888 0.110 F a i l e d  

:dentity 1 : ICSA I d e n t i t y  2 : T y p e  : INTRF 
i e i g h t  : 1.0000 Volume  : 1.00 P r i r t t e l j  : 12:15:54 PM A p r i l  14, 2086 

A rj K GR 0 U N I) C 0 RR EC T E 1) I N TE N S I T I E S 

- K-766 L i 6 ? 8  Na5313 S C  .;!(?36 ! 
# 1  JJ. 0 -11.0 28'2 . 5 3455.0 349s. 0 
# 2  36. 0 -8.0 183. 5 3451.0 3451. 0 

C r  

I r an  34.5 -9.5 19'5. 5 3473.0 3473.0 
;[I 2.1 2.1 1.7. 0 31.1 31.1 
,RS3 6.1 22.3 8. 7 0.9 8.9 

L P P A R E N T C 0 N C EN T R A T I 0 M S 
. d e n t i t y  1 : ICSA I d e n t i t y  2 : T y p e  : INTRF 
; e i g h t  : 1.0000 V o l u m e  : l.@0 P r i n t e d  : 12:15:54 PM A p r i l  14, 2805 

K -766 LiC70 Na589 i;c 5p3;,: 
P Pm P I s m  P p m  P p ril 

# 1 L -0.0221 0.0021 0.2121 3495. 000 H 102.936?4 
# 2  8.03@0 0.0036 8. l ' i139 2451.800 H 101. 532'7 

l e a n  8.0040 0.0028 Q. 11.138 2473.008 H 102. 2416 
: 1) 0.0368 0.0010 8.0412 31.113 0.31; 4 
R S D  929.7885 34. 8400 22. 51326 0.896 8. 8'37'5 

ACKGROUND CORRECTED INTENSITIES 
J e n t i t y  1 : ICSAF I d e n t i t y  2 : T y p e  : ICSAF 
e i s h t  : 1.0000 V o l u v e  : 1.08 P r i n t e d  : 12:19:00 PM A p r i l  14, 2006 

K-76G Li678 Na589 SC Z C  36 1 
# l  28.8 2135.0 LLG. 5 2486.13 348L. 0 
# 2  25.0 2097, 0 193. 5 3442.0 3442.0  

C r  

ear1 28.5  2116.8 2163. 8 3464.0 3464. 0 
LJ 0.7 26. 9 2 3 .  3 31.1 31. 1 
4SD 2.5 1.3 11.. 1 8.9 (1. 9 

TPAPENT CONCENTRATIONS 
d e r i t i t v  1 : ICSAB I d e n t i t y  2 : T y p e  : ICSAE 
e i g h t  : 1.8000 Volume  : 1.08 P r i n t e d  : 12:19:00 PM A p r i l  14, 2086 



Ii 766 L i 6 7 8  Ha539 SC E;i:.76i 
7 ' . ' Y i l l T I O N  by  M i c r o - A c t l v e  A u s t r a l i a  P t y  L t d  12:27:54 PM A p r i l  1 4 ,  2006 

:eZir1 1396.5 10470.5 11713. Q 3618.8 36163. 8 
.L 2.1  81. 3 73. L 21.2 21 .2  
.X-J 0.2 0 . 8  12. 7 8. 6 id. 6 

. 1- 

,- _- .- 

iFPARENT CONCENTRATIONS 
q l e n t i t y  1 : CLP-CCV S r  I d e n t i t y  2 : T y p e  . CV 

/ s i g h t  : 1.0000 Volume  : 1.00 P r i n t e d  : 12:;!2:84 PM April ;4, 2006 

K 766  Li670 Ma599 SC 3; 36 1 
P?'m PPR' P PPffi 

# 1  19.7315 4.9233 38. 1'731 3625. 008 H 186. 7247 
# 2  19.9444 4.9182 30.1:{51 3595.888 H 185.8338 

l e a n  19.8379 4.9168 38. l'fi41 3618.000 H 105.2923 
i i: 0.1585 0 .  a033 8. 0269 21.213 0.62'57 
.KSD 0.7589 e. 1897 8.0892 0.558 8. " J G ?  

: t , e c k i n g  c a l i b r a t i o n  v e r i f i c a t i o n  . . . 
d e n - t i t y  1 : CLP_-CCV--SC I d e n t i t y  2 : 
: e p o r t  name  Low l i m i t  V a l u e  High l i m i t  
. -766 18.080 13. 833 2!2. 000 
,1670 4.508 4.91'7 5.588 
'aSA9 27.000 30. 154 33.008 
NACKGROUND CORRECTED INTENSITIES 
d e n t i t y  1 : C a l i b r a t i o n  blank I d e n t i t y  2 : Type : CB 
e i g h t  : 1.0008 Volume  : 1.00 P r i n t e d  : 12:25:0G PM A p r i l  1 4 ,  2886 

K -766 L i 6 7 @  N a 58 9 SC s c: 31; 1 
# 1  30.5 -10.5 175. 5 3712. 0 7i;;1:2* - 0 

30.5 -15.5 17t5. 5 3626.8 &2L. 0 # 2  r -  

earl 38.5 -13.8 178.0 3669.8 366'3. 0 
a.  a 3.  5 2 .  1 60.8 1512. g 

F. E rj 0. a 27.2 -I. 1 . A. 3 1.7 1.7 

PFARENT CONCENTRATIONS 
d e n t i t y  1 : C a l i b r a t i o n  blank I d e n t i t y  2 : T y p e  : CR 
e i g h t  : 1.8800 Volume  : 1.00 P r i n t e d  : 3.2:2:5:86 PM A p r i l  14 ,  20@6 
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@ Fisher Scientific 

TRACEMETAL GRADE NtTRIC ACID 
CERTIFICATE OF ANALYSIS 

CATALOG NUMBER: A509 
LOTNUMBER *1051w 

REI.EN3fi DATE: Octdmr, Zoos 
wp(RY M E  o s t d r r ,  2 W  

Maximum Acllel U& 
Speclflcatbn Valta 

ASSAY IHM)s WM: 67 - 70% 70% % b Y W M  
cdor. 10 4 0  APHA 

Maximum Actral Maximum Actual 
Anatjte Specfiation Vsl@ (inppb) IAmtjte Specification Vale (inppb) 

I 

c0.5 
co.1 

lPPb 
1 wb 
r F p b  eo.1 
1 Wb co.1 
1 w b  co.1 * ppb co.1 
lppb c0.5 
lppb eo.1 
lppb c0.5 

0.5 Ppb co.1 
0.5 ppb go.1 

1 wb co.1 
1 wb co.1 

0.5 ppb 4 1 
0.5 ppb co.1 
0.5 wb co.1 
0.5 ppb a.1 
0.5 FQb co.1 
0.5 ppb 4 . 1  
0.5 ppb co.1 

co.1 

0.5@ GO.1 

0.5 ppb <O.l 
1ppb co.1 

co.1 
<0.1 

lppb 
0.5 ppb 

1 iwb (0.2 
1 wb co.1 
1 wb (0.2 
lppb co.1 

Maximum Actml 

1 w b  C0.5 

OSPpb 0.5 ppb co.1 

1 Ppb c0.5 

~eodymlun(tw 0 . 5 ~  co.1 
Nick4 (NL) 1 wb go.1 
Niobivm (Nb) 0.5ppb co.1 
Palladm (W) 0.5 ppb so.1 
Platinum (PI) 0.5 ppb co.1 
W s s i u m  (K) 1ppb c0.2 

co.1 
0.5 k b  co.1 
0.5 ppb co.1 
0.5 ~ p b  co.1 
0.5 ppb co.1 
0.5 ppb 40.1 
0.5 Ppb co.1 
rppb <O.l  

co.1 
c0.2 

1PPb 
f W  
1ppb <o. 1 

InfmtjcmOdy cO.1 
0.5 ppb co.1 
0.5 &I co. 1 
0.5 ppb co.1 
1 Wb co.1 

0.5 ppb co.1 
IPPb C 0 . l  
1ppb co. 1 

0.5 ppb co. 1 
1 Wb co.1 
lppb eo.1 

0.5 ppb co.1 
0.5 w b  Q.1 

co.2 
eo. 1 

lppb 
I @  

Msxlmum Actml 

TOWPhosphwus (P) 001 ppn eO.01 I 
E I e r n & m n t r a ~ m  areatihepolnlof bottling. Concentrabonsof meelementsinparticular, Ca, 8, K, Na, B, AI, Mg B 
Mn wll Maease due lo storage m glass bottles 

For customer service, call 1-800-766-7000. 

To order online: w.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-1165. 

http://w.fishersci.com
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@ Fisher Scientific 
_ "  

TRACE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

3 N W U y  CATALOG NUMBER: A508 
Dr E Md(elvey 
WQC Managec 

TesLF M&fnurn A c t 4  Units 

LOT - . 41009Q 
EIEASEOATE: odokr, ZODS 

EWRYMTE odobr.ZO8E 

SpacifkAon Valus 
ASsAY(Hankr1 34-37% 36% 94 by* 

c&c 10 4 0  APHA 

M m u m  Actial Maxvnurn ACtial 
Spedlicabn Vala (inppb) JAnakte Specification Valie (inppb) 

1 

Actual 

co.1 
co.1 
4 . 1  
4 . 5  
c0.5 
CO. 1 
co. 1 
co.1 
co.1 
co.1 
qo.1 
so.l 
<o. 1 
co.1 
co.1 
~ 0 . 5  
c0.i 
<1 

s0.i 
co.1 
4.1 
eo.1 
4 . 1  
co.1 
<O.l  
eo.1 
<0.1 
eo.1 
4 . 1  
co.1 
c0.5 
co.1 

Actial 

Elementlconcentrations are at h e  point of baing. Concentrations dsome elementswi'd incfaase due bthe storage container. 
GlassbotMes:Al. B.Ca, K.Mg.Mn. Na &Si. FblyeVlylenebomes:Al,Ca,Fe.NabZn. 

~ ~ 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-21 65. 

http://www.fishersci.com
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. 
I Catalog Number: ICAL- 1 Lot No.: 3146AS 

Description : 
Matrix: 5% Nitric Acid 

Instrument Calibration Standard 1 

This ASSURANCE "certified reference material, CRM, is intended primarily for w e  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. 

The CRM is prepared h m  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: 

Element Labeled Measured NIST 
(mg/L) (mg/L) 

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a 

Mg 5,000 5020.86 3131a 
Na 5,000 4995.13 3 1 5 2 a  

Spex Reference Multi Lot #6-28VY, 6-104VY, 25-178AS-REF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of al l  the certified 
concentr&ions with no single element exceeding +/-2%. This includes uncertainty of 
measurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year fiom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: - ,.) Certifying Officer: rV* u c -  C,E'. -, -',,I- 

0 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material hasbeen prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Espression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantihing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide DG362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of rrference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-(312-2000: Guidglines for the requirements for the competence of reference materials producers 
ISOmEMCO N280 
Material Source: 
All analytes and matrix malerials are obtained and verified by SPEX CertiPrep from pz?qualifed vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietaq. however sources of all materials used in the prcparation and testing of 
SPEX CerWrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
PrimaJy usage of this CRM is in neat fonn 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 ~ i t h  the solution inust be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean labomtov procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instruinentation and personnel have beenqualified prior to use. The highest pun& acids applicable. 18 megohm, 
double deionized water. acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneih of the CRM Ins been confinned by procedures consistent with IS0  guide 17025. ISO/REMCO N280 
and ASTM D63G2-98 Appendix X2. Random. replicate samples of the final packaged material have been analyzed for the 
certified valucs by procedures consistent with 1 1 ~  intended use of the CRM. 
Tlle rnr?tlxnutical expression k=s?m is eiiiployed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-samphg uncertainty) 
ni = the sub-sampling mass 
k, = mass of sub-satnple necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
deteRniMtiOn 
Statistical estimator and Confidence limits: 
The certified value ‘xf  listed on the reverse of this document is at the 95% level of confiitence 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% c o ~ i d e n c e  level 
u, is obtained by combining the individual element standard uncertainty components uiand ~ = d X u , ~  
Certification Traveler Report: 
All certified values reported were derived from Tmeler Report (Spex CertWp’s traceabili ty documentation) identified by 
the lot number of this CRM. For fmr information contact CRh4 Sales. 
Legal Notice: . 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warrant)’, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event sldl SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, speciaL or 
consequential damages. 

_. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 i-8oo-uB.sPEx Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


INORGANIC l...APS/EAD 'HEM LABS 7 DATE RECEIVED: -1 -1- 8s ---A&- 
)ATE EXPIRED:-Jd. P & P- &@%- 

Catalog Number: SPIKE- 1 Lot NO.: 8-10WY 
Description : 
Matrix: 5% Nitric AcidTr-Tart- HF 

Spike Sample Standard 1 

Thls ASSURANCE 'certified reference material, CRM, is lntended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic insttynenta$tiE such?. 
ICPOES, D O ,  AA, ICPMS, and XRF. It can  be employed in USEPA, ASTM and other methods 
relevat to the certifiedproperties listed below. 

The CRM is prepared &om 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. 

InstrumentaI Analysis by ICP Spectrometer: 

Element Labeled Measured MST Element Labeled Measured NIST 
(&I (mg/z) S R M  (6) SFaf 

Al 
As 
Ba 
Se 
TL 
Fe 
c o  
Mn 
Ni 

200 199 
200 1 99 
200 199 
200 197 
200 199 
100 98.8 
50 50.0 
50 50.0 
50 49.8 

3101a 
3103a 
3104a 
3149 
3158 
3126a 
3113 
3132 
3136 

Pb 
Sb 
V 
zn 
c u  
Cr 
Ag 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
5 
5 

49.8 3128 
49.5 3102a 
49.7 3165 
49.4 3168a 
25.4 3114 
19.8 3112a 
4.96 3151 
5.00 3105a 
5.00 3108 

Spex Reference Multi Lot # 17-55AS, 19-85AS, 22-93AS. 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with 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 
transnorted and stored under laboratow conditions. 

8 2004 SPEX CertiPrep, lnc. 
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This Certified Reference Material has been prepared and certifi.ed under an I S 0  9001 ?stern consistent with the following 
guides: 
Guide To The Expression Of uncertainty In Measurement I995 
EURACHEWCITAC Guide: Quantifying Uncerlainty 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 refercnce materials, general and statistical principles 
IS0 Guide 3 1: Contents of ceNficates of reference inalerials 
NIST Technical Note 1297 
LAC-G12-2000: Gui’delhes for the requirements for the competence of reference matenals produqen 
ISOmEMCO N280 
Material Source: 
All analytes and matrix merials are obtained andverified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sources of all matenals used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
primv 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 allwmfred 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 coinpatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come i n  contact with the solution must be tlioroughly cleaned and  
leached prior to use. Dilutions should be perfonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laborator?. procedures and techniques haw been used throughout the preparation All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The higliesl purity acids applicable, 18 megohm, 
double deionized water. acid-leaclked 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 1 7025, ISOREMCO N280 
and ASTM Df3362-98 Appendix X2. Random, replicate samples of the final, packagedmaterial have beenanalyzed for the 
certified values by procedures con$stent with the intended use of the CRM. 
The mathematical expression k,=s-m 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, = miss of sub-sample necessary to ensure a relative sub-sampling error of 1% (68%mnfidence level) in a single 
deteniu nation 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of tlus 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=kq where k=2 i s  tlx coverage factor at the 95% confidence level 
u, is obtained by combining the individual elemem standard uncertainty components \and I+ dZ&2 
Certification Traveler Report: 
All certified values reported were derived from Tmeler Report (Spex Certiprep’s traceability documentation) identified by 
the lot number of this CRM. For further infonnation contact CRM Sales. 
Legal Notice: . 

. SPEX CertiPrep reference materials are not for aiy cosmetic, drug or household applic&on a d  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 othenvise, vivitbrespect to this RM shall be greater 
than the purchase price. In no evenl shall SPEX CertiPrep, Inc. be liable for any loss o f p r o f i t s  or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen,k10884O USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 CRVSates& spexcsp.com www.spexcsp.com 

http://spexcsp.com
http://www.spexcsp.com


1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate M83-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31 :2000 (Reference Materials-Contents of Certificates and Labels), IS0  Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0 Guide 35-1989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglmL Scandium in 5% (abs) HN03 

Catalog Number: 
Lot Number: ZSC02067 
Starting Material: Sc203 
Starting Material Purity (%): 99.997123 

CGSCI-1, CGSCI-2, and CGSCI-5 

INORGANIC LARS/RADCHEM LABS 
DATE RECEIVED: O Z r / 3 0 / 0 6  _ _ _ _  
DATE EXPIRED: Q5,@&&2 WS 

Starting Material Lot No: BSC-632-1-5736 
Matrix: 5% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES DATE wENEU: ______ S3fX!LQ!6 ______  
I NCxG : -_S.mS -____ PO : -25ZQR ____  

Certified Concentration: 

Certified Density: 
The Ce#k Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certiied value and the uncertainty: 
Certiid Value (a) = ca 

1008 f 3 pglmL 

1.039 glrnL (measured at 22" C) 

( 2 )  = mean 
n w l  = individual results 

n = number of measurements 
Xsl = The summation of all signiftcant estimated errors 

(Most common are the errors from instrumental measurement 

112 

Uncertainty = 2 ~ C s 1 ~ 2 1  
(n) 

weighting, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 4.0 
. 'Proparty of the result of a measurement or the value of a standard whereby it can be related to stated references, usuaUy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd ed.. 
1993, definition 6.10) 
. This IV product is Traceable to NET via an unbroken chain of comparisons. The uncertainties for each cerwled Value are 
reported, taking into amunt the SRM uncertainty error and h e  measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specifled. 

4.1 Assay Method #'I 1005 f 6 pg/mL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

1008 f 3 pglmL 
EDTA NET SRM 928 Lot Number: 928 

Assay Method d2 
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5. 

4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST 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 Carp. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytlcal weight set. These weighk are tested 
annually by a NlST I NVLAP eccreditedcalibration lab,-The NIST-test number is 822/26,~17-98,. 

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 E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368~69543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thennometen which are not calibrated vs standard thermometer No. 903-2680 are 
traceable lo NIST Identification Nos. 92564,119016,471047 and NlST 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 CRM's. 

. . . .. -. .. , ,. . 

TR CE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs 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 pattides down to 0.3 pm. 

0 AI < 0.00100 

M Sb < 0.00050 

M As < 0.00992 

- 0.00031 

M Be < 0.00050 

M Bi e 0 . ~ 0  

!! B 0.06942 

!!! < 0.00298 

g Ca 0.01412 

M a < 0.00496 

M cs o.oO03o 

0 Cr 0.00080 

M CO 0.00298 

Q CU < 0.00140 
M - Checked by ICP-MS 

!!! DY 0.00595 

?I? Er ' 0.00496 

M Gd ' 0.00099 

nn Ga < 0.00099 

h!! Eu ' 0.00298 

M * 0.00595 

!!! 0.00298 

M Hf < 0.00198 

b! Ho ' 0.00050 

E? In ' 0.00992 

M Ir ' 0.00496 
e Fe O.Oca9 

M La < 0,00050 

An Pb 0.00298 

M Li 0.00992 

h? Lu < o.oO04o 

9 f& 0.00072 

h? ' 0.00397 

e Hg ' 0.01000 

M Mo < 0.00198 

M Nd < 0.00198 

9 Ni < 0.00090 

M Nb ' 5.00050 

- n O s  

M Pd ' 0.00496 

! ! p  

M pt ' 0,00198 

0 K ' 0.10000 
0 - Checked by ICP-OES i - Spectral Interference 

M < 0.00030 

M Re o.Ooo99 

M Rh < o.Ooo99 

M Rb ' 0.00099 

M Ru < 0.00198 

M Sm < 0 . m 9 9  

g sc 

fl Se 0.00793 

Q si < 0.00340 

0 Na < 0.09Ooo 

Q S < 0.02500 

M Ta < 0.00694 

h? AS < 0.00198 

M 0.00050 

n - No1 Checked For 

0.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-IWS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anaiytical methods 
For the preparation of k o r k i i  reference samples" 
For interference studies and the detenination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 

M Te 0.02975 

M Tb 0.00030 

M < o.oO099 

- M l - h  O.OO901 

- Tm 0.00031 

- 0 Ti 0.00100 

M w 0.00992 

- " 0.00198 

!!!l " 0.00198 

.M Yb o.oO099 

0 y 0.00100 

M 0.00031 

Q Zr 0.02119 

M Sn 0.00496 

s -Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 44.95591; +3; 6; Sc(H20)6+2 
Chemical Compatibility -Soluble in HCI, H2S04 and HN03. Avoid HF, H3P04 and neutral to basic media. Stable with most 
metals and inorganic anions forming an insoluble carbonate. oxide, oxalate, and fluoride. Avoid mixing with elements I solutions 
containing moderate amounts of fluoride. The fluoride is soluble in excess HF forming ScF63- (not recommended for standard 
preparations). 
Stability - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10.000 ppm solutions chemically stable for 
years in 510% HN03 / LDPE container. Small atomic radius increases hydrolysis requiring higher acid levels than other Rare 
Earths. 
Sc Containing Samples (Prepsation and Solutjon) -Metal (Soluble in acids): Oxide (Dissolve by heating in H20 I HN03 ); 
Ores (Carbonate fusion in PM followed by HCi aissolution); Organic Matrices (Dry ash and dissolve in 1:l H20 I HCI or HN03 ), 
(Aqua Regia or nitric / perchloric I sutfuric acid digestions can be used. Exercise caution when using perchloric acid.) 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
Techniaue/Line Estimated D.L. Order Tvw Interferences (underlined indicates severe) 
ICP-OES 335.373 nm 0.004 /O.ODOOZ pg/mL 1 ion 
ICP-OES 337.215 nm 0.004 /0.00002 pg/mL 1 ion Ti, U, Ni. Rh 
ICP-OES 424.683 nrn 0.003 / 0.00002 pg/mL 1 ion Ce 
ICP-MS 45 amu 2.3 ppl nla M+ 160212CH, 29Si160, 9OZr+2 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION @ 
10.1 IS0 9001:2MH) Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Aweditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlflca tion Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKOAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS). Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethedands (KEMA), Norway (NCS), 
Poland(PCEC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

10.2 lSO/IEC 17025 - 1999 "General Requlrements for the Competence of Testing and 
Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

19.3 lSO/IEC Gulde 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited AZLA Certificate Number 883.02 
MIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (EELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark ( D A W ) ,  Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (STT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ). Norway (NA), 
Portugal (IW), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVMP) (ICBO ES) 

10.4 lOCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization FaclllNes 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete/Observed) 



010163 
11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain 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 Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatoly agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 20, 2006 

qma 
1 S? c07- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

VA7Yyk 
Certificate Prepared By: Nick Maida, QA Administrator 

Certlflcate Approved By: Katalin Le, QC Manager 

Certifying officer: Paul Gaines. PhD., Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: w.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 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), 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 

Catalog Number: 

Starting Material: Sc203 
Starting Material Purity (%): 99.996918 
Starting Material Lot No BsC-632-1-5736 
Matrix: 

Custom-Grade 10000 pglmL Scandium in 5% (abs) HNO3 
, .4 

CGSCIO-1, CGSCl0-2, and CGSC10-5 
Lot Number: X-SCO2061 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 

Certified Density: 

10,007 f 21 pglmL 

1.071 glmL (measured at 22" C) 

The Certified Value is based upon the mast precise method used to analyze this CRM. The following equatlons are used in the 
calculation of the certified value and the uncertainly: 
Oert fled Valm (3) = 

Uncertainty (9 =&,~a 

(3) = mein 

n = W e r  of measurerrents 
1.5 = The s~mnation d all ggnificanl &irmted errurs 
(Most c o r n  are the errasfromlnstrumntal measurertent, 
weigh'hg, dilution to ~ o l m ,  and me fixed srol reported on t he 
NST S&hrtiilcate of analysis.] 

n xI = individual resulfs 

0-VR 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"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) - Thls IV product is Traceable to NlST via dlrect comparison to NlSf SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 10,005 j: 26 pglmL 

* Assay Method #2 10,007 f 21 pg1mL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

EDTA NlST SRM 928 Lot Number: 880710 

INORGANIC:  l.-AES/BADC:tiEM L A P S  

mailto:ivsales@ivstandards.com
http://w.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale CorporaUon's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weigh! sel. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determinatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cerllfled In accordance with the procedures ouUined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable to NIST ldentificatlon Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,811/2557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 

' 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic Impurities by AKial 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 paNcles down to 0.3 urn. s 

7 

0 AI < o,ooioo'* 
hs Sb c 0.00050 

!d As 0.00997 

M Ba c 0.00997 

M Be < 0.00050 

M Bi 0.00040 

0.06976 

M Cd c 0.00299 

- 0 Ca o.ii500 
M Ce c 0.00498 

!d CS < 0.00030 

- 0 Cr 0.00470 

!!4 c o  < 0.00299 

0 CU 0.00140 
M - Checked by ICP-MS 

6.0 INTENDED USE 

!d !& < 0.00598 

!X! < 0.00498 

M EU 0.00299 

4 Gd < 0,00100 

!d Ga 0.00100 

1 Ge c 0.00598 

IM Au 0.00299 

M Hf c 0.00199 

M Ho c 0.00050 

- M In 0.00997 

M Ir 0.00498 

- 0 Fe 0.00370 

M La 0.00050 

b! Pb 0.00299 ' 

0 - Checked by ICP-OES 

b? Li < 0.00997 

M Lu c o.Oo040 

Q Ms o.oo100 

Q Hg c O.OIOOO 

M Mo c 0.00199 

M Nd < 0.00199 

Q Ni c 0.00090 

M Nb 0.00050 

4 Mn < 0.00399 

os 

M Pd < 0 . ~ 4 9 8  

I ! p  

M Pt c 0.00199 

0 K 0.10000 
i - Spectral Interference 

M Pr 0.00030 

!X! Re 0.00100 

M Rh 0.00100 

M Rb < 0.00100 

M Ru 0.00199 

M Sm .z 0.00100 

8 s c  

M Se < 0.00797 

0 si 0.02000 

M Ag c 0.00199 

E! Na c 0.090oo 

!!! Sr 0.00050 

- 0 s 0.02500 

M Ta .= 0.00698 
n - Not Checked For 

! Te < 0.02990 

!d Tb 0.00030 

!d TI < 0.00100 

- M Th 0.11759 

M Tm 0.00040 

Sn 0.00498 

0 Ti < 0.00100 

!!4 w 0.00997 

n u c 0.00199 

E v c 0.00199 

M Yb < 0.00100 

0 y c 0.00100 

- 0 Zn o . o m o  
- 0 Zr 0.23000 

s - Solution Standard Element 

For the calibration of analytical instruments induding buthot limited to the following: 
ICP-MS, fCP-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 corredion coeffiaents 
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 

Sttrcla 8 l k r ~ $ & r $ g .  HaspligMly sealedmhm not In use. Store md use at 20 t 4'C Do rut pipet from cortainer Do nd return 
portion% ramomd fa pkmltlng b amtamer 
#crr#c: Hblytfl; VJaxn: Cunlnatian N-; Meal Form in Solution - 44 95591; 43 6; Sc(H.rOZ1' 
Ctwrucd Cmrr(rM~lBty. SQ~JMC In HCI, HSO. and HNO,. A+d HF, HPO.anl neutral to bes!c,meda Stablewlth most 
ntcllal3 orxi aoryme aruons b m h g  minsolLble carbor&e,oxde, a l a t e ,  and flmrlb A d  m i x w  wthekments ~Iut lonS 
calrrltlmg nrocC.mle anwrds of dualde The tluarlde is soluble In ewes HF formlngScF,*(& rsmmended far stardard 
pmpantms) 
Sl lhi l ty - 2.1 00 IM? lewls d 8 l s  for months i i  1% HNO, I LDPE mAainer. 1 -10,m ppm solutions chemically stable: for years in 
5-1 0% )+NO, I L rwtalner Small domlc rarllus incream hyddysa requimg hlSf#r aad levels then o t k  Rare Earths 
Sc Cot8olnlqj Smrq~b* g>rqarsfim md Sdutian) - Metal (Solubie In mi&)), Oxde (Dlssolw by hedi In H.rO 1 HNO, , OES 
(Carbarnls k~sm In PIq U l M e d  by HCI dI.soIU~on] Orpnlc Matrw(Dry ash a d  d~ssohc m 1.1 HzO ;/la or HNO. ). (& 
Hcyia or rriirlc I (r~chlcrtc I sultur~c acrd dlpst~onsaan be used Exercrse c d o n  when using prcNoric acid) 
At a i l c  Symltrrurtpc hfumrtian (ICP-OES D.Ls aregiuat as radielladal uh): 

C&& Inberferences & n B r I l  mdlcates sevae at = mrcs ) 
70 rtrn ion 

ICP-OES 337 21 5nnr 0 009 10 COW2 pghL 1 ion TI, U, Ni, Rh 
ICP-OE S 424 683 nm 0 003 1 0 00012 pghL 1 
ICP-MS 45 ntnu ? 3 1gt da F 6 2 ' ~ ~ ,  3 1 ~ 0 ,  m ~ r 1 2  

s 
8.0 HMARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regardlng this CRM. 

- .* 
9.0 HOMOGENEITY - 7'111s solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI certificate Number 010105 
Recognized by: 
Registrar Accreditatlon Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredibcion, a.c.(EMA) 
Members of 1Q Net International ~erk ica t ion  Network: 
Argentina (IRAM), Australia (QAS), Austria (&AS), Belgium (Avlnter) , 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 (SII), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 15011d 17015 - l W 9  ''General kquirements for the Competence of Testing and CaIIDrationw 
- Chemlcal Testlng - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Gulde 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 Taipel (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 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Oomestlc Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompllance 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010167 

11 .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 (rdss 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-Hfe of four years for solutions packaged in 5oO-mL low density polyethylene bottles. When stored under special conditions 
that minlmlze transpiraUon and instability, the shelf life can be extended past this limit 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and $nit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assign& a one-year expiration date. 

Certification Date: July 01,2004 - 
m200&i - 

. Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

IkL+h,LLhh . r C c  Certificate &proved BY: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 

.- 
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Catalog Number: PLB9-2XQY/2T Lot NO. 11-166B 
1 Description : 
1 Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a ' calibration standard or quality control standard for inorganic spectroscopic instnunentation such w 
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& 

Certified Value is Traceable to: NIST SRM #3107 
The CRM is prepared gravimetrically using high purity Ammonium Tetraborate, Lot #: 0703 1.4. 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. 

1000 mgL Boron 

1 Uncertainty Associated with Measurement: +/-3.0 m d L  

1 Classical Wet Assay: 1005 mg/L 
Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 

Instrumental Analysis by ICP spectrometer: 1003 mg/L 
UncerWied Properties: 

I standardized against Potassium Biphthalate NIST SRM #84k 

Density: 1.00 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via XCP / ICPMS Analysis: 

As 0.004 cu <0.001 Pb <0.001 
AI 0.10 Fe 0.002 Rb <0.001 
Ag <0.001 Ga co.001 Re <0.001 
Ba CO.001 In <0.001 Sr <0.001 
Bi a 0 0 1  K <0.01 sb 43.001 
Be <0.00I Li <0.001 Si 0.04 
Cr CO.001 Mn <0.001 Ti <0.003 
c o  0.002 Mg V ll <0.001 
cd <o.oo 1 Mo €0 001 V 0.003 
Ca <0.001 Ni 43.001 Zn 4.01 

Na 0.03 Zr <0.001 

Balances are calibrated regularly with weight sets fraceable to MST #32856, #32857 and c 
This CRM is guaranteed stable to +/-OS% o f  the certified concentation inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. I 

Certifying Officer: Il! I Date of Certification: IV - 
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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 ExFression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifiing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17023: Certification of reference materials, general and statistical principles 
IS0 Guide 31: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
LAC-G 12-2000: Guiddines,for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matris materials are obtained and verified by SPEX CertiPrep from pre-qualified 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: 
Primw usage of this CRM is in neat form or diluted serially with mahh of a purity at or greater than the purity of the 
original matris 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. AU 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 laboratoq procedures and techniques have been used throughout the preparation. All materials, equipment. 
analytical instrumentation and p e r ~ o ~ e l  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 final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=sh is employed to determine the sampling size 
s = relative standard de\iation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ceased  value ‘x’ listed on the reverse of this document is at the 95% level of confdence 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 &- $2~: 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further i n f o d o n  contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged neghgence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
44 1-800-LAB-SPEX Fax: 732-603-9647 . CRMSaIes@spexcsp.com www.spexcsp.com 

mailto:CRMSaIes@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLLI2-2XQY Lot No. 11-12OLI 
Description: 1000 mgL Lithium 
Matrix: 2% HN03 

This ASSUR.4"E @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1002 mgL 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

The CRM is prepared gravimetricaIly using high purity Lithium Carbonate Lot# 03021A. 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: 1003 mgL 

Method: Evaporate to dryness Fume with Sulfuric Acid. Ignite and weigh as Li2SO4 

+/- 3.0 m g L  
NIST SRM #3 129a 

Instrumental Analysis by ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

Density: 1.013 @ 24.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AI <0.001 CU 0.02 Pb 0.008 
I Ag co.001 Fe 0.04 Rb <0.001 

As 0.06 Ga ~ 0 . 0 0 1  Re <0.001 
B1 <0.001 In <0.001 Sr 0.004 
Be .=0.001 K <0.20 Sb 0.004 
B <0.001 LI <0.001 Si 
Ba 0.004 

co  <O.OOt Mn 0.004 V 0.006 
Ca 0.012 Ni <0.001 Zn 0.03 q 2 U Q  ** it. i2 
Cd <o 001 

Z I - C C Q  
H Q a Q z 

Q:.= I I I 
.rI:P .- 

eo. 100 Jun -.'e 
0.004 TI <0.001 = Z w n r 3 1  

a w x L  I 

Mg C ) ' I - t & M  
Cr <0.001 Mo 0.007 Ti <0.001 - W n Z  zilnI$VJI 1 

Na 0.100 Zr <0.001 O W U W E  
Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRh4 is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee i s  valid only when the material is kept tightly capped and 
nmported and stared under iaboiatq CO~KIQLIS .  

13 13 

AUG - 2005 #I 
Date of Certification: Certifying Officer: Ne M* 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 
guides: 
Guide To Thc Espression Of Uncertainty In Measurement i995 

system consistent with the following 

EURACHEWCITAC Guide: Quantifving 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: Cenification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and math inaterials are obtained and verified by SPFX CertiPrep from prequalified vendors as per I S 0  9000 
guidelines. Vendor identifkations are proprietary, however sources of aU materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For furthcr information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with nlatris of a purity at or greater than the purity of the 
original inatris solution. If dilution is required the diluent must be compatible with all cerUficd analytes and contain 
slabiliiars 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 mised. 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 glasswe. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation All nlaterials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The Iugliest purity acids applicable. 18 megohm. 
double deionized water. acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepxations. 
Horn ogen eity : 
The Homogeneitv of the CRh4 11% been conf'iied by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final. packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The matllematical expression &=s'in is employed Lo determine the sampling size 
s = relative standard deviation in YO for one componcnt o€ the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass o€ sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence Ievel) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of co~idcnce and can be espressed as 
X = x+/-U where X =True value (Labeled Value), U= Espanded uncertainv 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty conlponents tiL and 
Certification Travefer Report: 
All certified values reported were derived from Tmveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Cerl ihp,  Inc. of any kind 
whatsoever, whether based on bmich of warranty. alleged negligence, or otherwise. with respect to this RM slmll be greater 
than the purchase price. In no event shall SPEX CerbPrep, Inc. be liable for any loss of profits or any incidental. special, or 
consequential damages. 

b t i '  
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Catalog Number: PLM09-2X/2Y/2T Lot NO. 11-51MO 
Description : 1000 mg/L Molybdenum 
Matrix: H 2 0  

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: 1000 m g L  
Uncertainty Associated with Measurement: +/-3.0 mg/L 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity 0301 1C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mpJL 

NIST SFW #3 134 
(NH4)6(M0)7(0)24-4HZOLot# 

Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 09989 a 3 . 7  Degrees Celsius 

m a  

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m g L  Element mgL t i l  I 
Lo I !  ICQ 

As 0.03 cu 0.003 Pb <0.001 
<om2 Fe 0.110 Rb <0.001 Ai? 

AI c0.002 Ga <O.ooI Re 0.030 
Ba <O.ooI  In <0.001 Sr <0.001 
Be <om2 K 0.060 Sb <0.001 
B c0.007 Li <0.003 Si <0.200 

cd <o. loo Mg <O.OOI TI <0.001 
Ca 0.010 Ni co.001 V 0.004 
Cr c0.003 Na -=0.002 Zr <0.001 
co -=O.ooI Zn 0.006 

Bi <0.001 Mn 0.002 Ti 0.003 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 2 $ f 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty Q Ld w 0 4 rc of measurements and other effects, such as transpiration losses, for a period of one year from the Q w 
date of certification. This guarantee is valid only when the material is kept tightly capped and 5 2 $ $ 2 

G P Q  transported and stored under laboratory conditions. 

N* m r u  
AUG - 7005 

Date of Certification: Certifying Officer: 
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This Certified Reference Material Ius been prepared and certified under an IS0 9001 syslein consistent with the following 
&%ides: 
Guide To The Expression Of Uncertainly In Measurement 1995 
EURACHEWCITAC Guide: QuaiitifTiing Uncefiaiiity in Analytical Measurcnient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference iiuterials. 
I S 0  Guide 17025: Certification of referencc materials. general and statistical principles 
IS0 Guide 3 I : Conteiits of certificates of reference materials 
NIST Teclmical Note 1297 
ILAC-G12-2000: Guidelines for the requirenients for the competence of reference illaterials producers 
ISOlREMCO N28O 
Material Source: 
All analytes and nmtrix inaterials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sources of all nxatcrials used in the prepration and testing of 
SPEX CertiPrep CRMs are tracked and docuiuented. For further infommlion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with nlatris of a purity at or greater tlun the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified anahtes and contain 
stabilizers appropriate for the period of intended use. The CRh4 can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. AH solutions should be thoroughly inked. by shaking. prior to use and never 
pipetted directly froin the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfonncd only with Class A voluinetric ghSS\VAR. 

M.ethod of Preparation: 
Clean labomtory procedures and teclmiques haye been used throughout the preparation. All materials. equipment. 
analytical instrumentation and personnel have h e n  qualified prior lo use. The highest purity acids applicable. 18 megohm. 
double deionizcd water. acid-leached triple-rinsed bottles. and Class A glassware l u w  been used in all preparations. 
Homogeneity: 
The Honiogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTh4 D6362-98 Appendix X2. Random replicate samples of the final. packaged nlaterial have been analyzed for the 
certified values by procedures consistent with the intended use o i  the CRM. 
The mathematical expression k,=s’m is employed to determine the sampling s i x  
s = rehtive standard deviation in % €or one conponent of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-sanipling mass 
k, = inass of sub-sample necessary to ensure a relative sub-sampling error of  YO (68% corrfidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the ‘35% level of confidence and can be esprcssed as 
X = s+/-U when: 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 uncertainly cornponents u, and &- h,’ 
Certification Traveler Report: 
All certified ualues reported were derked froin Tiaveler Report (Spex CertiPrep’s trdceability 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 claim against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warranty. alleged negligence, or othenvise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 
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@l..rttXhirte of Befernre j%&rcal 

Catalog Number: PLP9-2XQYQT Lot NO. 11-9OP 
Description : 1000 mg/L Phosphorus 

Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

CertifiedValue: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity (NH4)J32cpo4) Lot# 04941I.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 mgL 
NIST SRM #3 139a 

Classical Wet Assay: 999 m& 
Precipitation using Magnesia Mixture. Filter, ignite and weigh as Mg2P207. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1 .OOO @I 24.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg& Element mg/L 

As <O.OOI cu 4.001 Pb ~0.001 
Ag <0.009 Fe 0.02 Re <0.001 
-41 0.02 Ga 4.001 Rb 4.001 
B a.002 In a001 Si 0.01 
Be Q.001 K 4.20 Sb 0.02 
Ba a 0 0 1  Li ~0.001 Sr <0.001 
Bi <0.001 Mo 0.002 Ti 0.006 
Cr <0.001 Mn <0.001 n 0.003 

Cd <0.001 Ni <0.001 Zn 0.60 
co <0.001 Na 0.009 Zr a.001 

Ca 0.025 Mg 0.002 V <o.oo 1 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: N* m- 
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This Certified Refercncc Matenal has been prepared aid certified under an IS0 900 I SJ w i n  consistent 1% ith the follou iiig 

guides 
Guidc To The Expression Of Uncenaiiq In Measureinent 19% 
EURACHEWCITAC Guidc: Qudntifj iiig Uicertaintj in Anal? tical Measurciiiciit - Second Editioii 

IS0 Guide 3-1 Qualit? s! stein guidelines for the production of refcrencc Itmenals 
1SO Guide 17025. certification of refercncc ii~atenals. general and statistical pnnciples 
IS0 Guidc 3 1 Contents of cenificaics of rcference iimtenais 
NIST Tecliiiical Note 1297 
ILAC-G 12-2000 Guidelines for the requirements for the conipetence of rcfcrcncc iiiatcnals produccrs 
ISO/REMCO N280 
Material Source: 
All analj tes and inatny inaterials are obtaiiicd and venfied by SPEX CertiPrcp from prc-qualified tciidors as pcr IS0  9000 
guidelines Veiidor identlficatioiis are propnetaq . itove\cr sources of all niatenals used in  lie preparation and testing of 
SPEX CertlPrep CRMs are uackcd and docuincnted For Curlher infonnation contact CRM Sales 
Lnstructions for Use: 
Pniixuy usage of t h ~ s  CRM is in neat fonn or diluted senally nith rulatnx of a punt! at or grcatcr than the purity of the 
ongiilal inatns solution Ifd~lutioii 1s required the diluent inust bc coinpatible \+ith all certified anal) tcs and contain 
stabilizers appropnate for the penod of intended use The CRM can also be used as a spkc or uitli a spike. again itith 
appropnate cornpatibilitj COnSidCrdtlOnS All solutions should bc thorougll) imxed. by shaking. pnor to use and never 
pipetted dircctl! rrom tlic bottle All surfaces that come in contact aith the solution niusl be thomugldy cleaned and 
leached pnor to use Dilutions should be pelfonned onl? M ith Class A olmnctnc glass11 are 
Method of Preparation: 
Clcen laboraton procedures and tecliiiiques have been used tluoughout the preparation All nwterials. equipment. 
anaJ?ticaI instrumentation and personnel ha\c been qualified prior to use. Thc hghest punt! acids applicable. 18 megohm. 
doiblc dcioruzed nalcr, acid-leached tnple-nnscd bottles. and Class A glassware ha\ c been used in all prcpardtions. 
Homogeneity: 
The Homogeneit\ of the CRM has been confirmed bj  procedures consistent with IS0 guide 17025. JSOREMCO N28O 
and ASTM D6362-98 Appendix X2 kdidom. replicate sainples of the final. packaged malcnal have been analyzed for the 
certified values b? procedures consistent \+itti the iiitciided use of the CRM. 
The iiiathema1ical expression L=s'in is cmnplo\. ed to detennine the sampling SILC 
s = relatiye standard de\ iation in o/u Cor one component of the saniplc (ie The sub-saii?pling uncertainty) 
in = thc sub-sampling mass 
k, = mass of sub-sample iiecessao to ensure n rclati%c sub-sampling error of 1% (68% conf3dence level) III a single 
detennination 
Statistical estimator and Confidence limits: 
The ccrtilied ialue 'x' listed on thc metse of this document is at the 95% la cl of confidence and can be cApressed as 
X = x+/-U whcrc X =True value (Labelcd Value). U= Expanded uncertamtj 
U=ku, \T licrc k=2 1s the cowrage factor at the 95%) confidence IC\ el 
u, is obtaincd bj  coinbirung the indnidual elenicnl slandard uncertaint) components n, and u, dXu,' 
Certification Traveler Report: 
All ccrtificd balms reported vert demed from Traeler Report (Sps CertiPrep's traceability docuiilentatJon) idenlificd b\ 
the lot ntiinber of  tlus CRM For Curtfier iiSorniation contact CRM Salcs 
Legal Notice: 
SPEX CeniPrcp rcfcrence niatenals arc not for any cosmetic. dnig or household application and are to be uscd only by 
qualified iiidibiduals \I ho are tmncd ui appropnate procedures No ciains against SPEX CcrtiPrep. IC. of an] kind 
a Iyatsocver. \\ hiether based on breach of wm-ant?. alleged ncgligence. or othcni ise. \vith respect to tlus RM shall bc greater 
than the purcliasc pnce In no e\ cnt shall SPEX CertiPrep. Inc bc liable for an? loss of profits or an) incidental. special, or 
coilseqiient~al damages. 

ASTM Giildc D6362-98 
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Catalog Number: PLSI9-2xl2Y/2T Lot No. 11-167SI 
1000 mg/L Silicon 
H20 / 0.4% F- 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1003 mg’L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NH4)2SiF6 Lot# 08041C. The 
certified value listed is the average of values obtained by classical wet assay and ICP specmmeter analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 
Method: Precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 

Instrumental Analysis by ICP spectrometer: 1003 
Uncertified Properties : 

+/- 3.0 mgL 
NIST SRM #3150 

(C9H70N)4[ Si(Mo 12040)l 

m g L  

Density: 1.001 @, 23.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element r n g L  Element mg/L Element mg/L 

Rb <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: N* 

8 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 
EURACHEWCITAC Guide: Quantifying Uncertainty 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 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOKEMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0  9000 
guidelines. Vendor identlfications are proprietary, however sources of all materials used in the preparation and testing of 
SPFS CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
P r i v  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 inLxe4 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 
lcached 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 glassware hiwe been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with I S 0  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 procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s2m is employed to detemune the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be exqxessed 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 ui and Y- dZh2 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not For any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedum. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othemise, with respect to this Rh4 shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08MO 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: PLTI9-2X/2Y/2T Lot No. 11-1.2n.l 
Description: 1000 mgL Titanium 
Matrix: H20/ 0.24% F- 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibtation standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, &I, ICPMS, and XRF. It can be employed m USEPA, ASTM and other methods 
relevant to the certiiied properties listed below. 
Certified Value: 1002 rng& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NH4)2TiF6 Lot# 09971D: The 
certified value listed is the average of d u e s  obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mgL 
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Ti02. 

Instrumental Analysis by ICP spectrometer: 100 1 
Uncertified Properties: 

Density: 0.9980 @ 24.7 Degrees Celsius 

+/- 3.0 mg/L 
NIST SRM #3 162a 

mg& 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

EJemeat mg/L Element mg/L Element mg/L 

As 
AJ 
Ag 
Be 
Ba 
Bi 
B 
Cr 
co 
Cd 
Ca 

0.002 
0.01 

4.008 
<0.001 
0.003 

4.001 
0.02 

<o.oo I 
<0.001 
0.002 
0.02 

CU 
Fe 
Ga 
In 
K 
Li 
Mo 
Mn 
Mg 
Na 
Ni 

0.14 Pb 
<0.01 Rb 

<0.001 Re 
4.001 Sr 
c0.04 Sb 

4.001 Si 
4.001 T1 
<0.001 V 
0.008 Zr 
0.02 Zn 

0.001 

0.003 
10.001 
<oo.OO1 
<0.001 
<0.001 

0.75 
<0.001 
<0.001 
0.001 
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 uncertakty 
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 laboratow conditions. 

Date of Certification: FEB - ;"J$ Certifying Officer: N. 
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This Certified Reference Material has been prepared and cenified undcr an IS0 900 1 
guides: 
Guide To The Esprcssion Of Uncertainty In Measurement 1995 

system-consistenl with the folloi~ ing 

EURACHEWCITAC Guide: QuantifTing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Qualib system guidelines for the production of reference materials. 
IS0  Guidc 17025: Certification of reference materials. general and statistical principlcs 
IS0 Guidc 3 I : Contents of certificates of reference materials 
NIST Tecluucal Note 1297 
ILAC-G 12-2000: Guidelines for the requireincnls for thc coiiipetence of rcferencc inatcrials produccn: 
ISOREMCO N280 
Material Source: 
All analytes and niatris nxm-ials are obtained and \.erified b! SPEX CertiPrep froin prequalified i.endors as per IS0 0000 
guidelines. Vendor identifications are proprietar!. ho\tci.er sources of all inatcrials uscd in (lie prcpamtion and tcsting of 
SPEX CertiPrcp CRMs are trnckcd and documented. For further infonnat ion contact CRM Sales. 
Instructions for Use: 
Prinian usage of this CRM is in neat forni or diluted serially with niairis of a purity at or grcatcr tlwn the punt!. of the 
original rnatris solution. If dilution is required ihe diluent inust be compatible with all certified aiulytes and contain 
stabili7rrs appropriate for tlie period of intended USC. The CRM can also be uscd a5 a spike or I\ ith a spikc. again with 
appropriatc conipatibility considerations. All solutions should be thoroughl!, inised. by shaking. prior to use and ne\a  
pipetted directly from the bottle. All surfaccs Ihal come in contact with llic solution iiiusl be tlwrooghly cleancd and 
leached prior to use. Dilutions should be perfoniied od?- with Class A \.oluntetric plassnare. 
Method of Preparation: 
Clean laboralon procedures and techniques have been used tluoughout thc prepanlion. All inateriais. equipnient. 
analytical instruntentation and persoilnel hare been qualified prior to use. The liiglicst purity acids applicable. I8 megolun. 
double deionized walcr. acid-leached triple-rinsed bottles. and Class A glassware hwe bccn used in all preparations. 
Homogeneity: 
The Homogeneily of the CRM Ius been confinned br; procedures corlsisteni wit11 IS0 guidc 17025. ISOREMCO N2XO 
and ASTM D6.362-98 Appendix X2. Random. replicate samples of the final. packaged inarcrial have been analy~cd for tlie 
certified values by procedures consislent with the intended use of the CRM. 
Thc matlleinatical csprcssion k&n is employed to detennine the sampling size 
s = relativc standard dcviauon in % for one coiilponent of the sample. (le. The sub-sampling uriccrtaini> ) 
m = tlK: sub-sampling mass 
k,= itlilss of sub-sample necessan to ensure a relative sub-sanipliiig error of 1% (68% confidence Icrel) in  aisingle 
detennination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on llic rci'erse of this document is at the YS% level of confidence and can bc esprcsscd as 
X = s+/-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 componcnts u,.and u, b,' 
Certification Traveler Report: 
All cenified values reported were deritzd froin Tmselcr Report (Spes CefliPrep's traceability documenvation) identified by 
the lot number of t h i s  CRM. For further inforitlation contaci CRM Sales. 
Legal Notice: 
SPEX CctliPrep reference inaterials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who arc trained in appropriate procedures. No claims against SPEX CertiPrep. inc. of am kind 
whatsoever. wkther based on breachof wamnly. allcgcd negligence. or otherwise. with respect to this RM shall bc grcatcr 
than the purchase price. In no e\'eni shall SPEX CertiPrep. Inc. be liablc for any loss of profits or any incidental. special. or 
consequential damages. 



Catalog Number: PLSR2-2X/2Y/2T ~ o t  NO. 10- 130SR 

Description: 1000 m g / ~  Strontium in 2% H ~ 0 3  

Matrix: 2% HNO3 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
cabbration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mgiL 
Certified Value is Traceable to: NIST SRM #3 153a 

The CRM is prepared gravimetrically using bigh purity Strontium Carbonate Lot# 0903 1B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

Method: EDTA titration using Methyl ThymoI Blue as indicator. EDTA standardized against Pb(N03)Z 
NIST SRM #928. 

Instrumental Analysis by ICP spectrometer: 1000 m a  
Uncertified Properties: 

Density: 1.010 @ 23.5 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mg/L Element mg/L Element mgL 
0.002 Cu <0.001 Pb <0.001 

<0.001 Fe 0.006 Rb <0.00 1 

Ag ~0.001 Ga <0.001 Re <0.001 
' B <0.001 In <0.001 Si 0.012 
Ba 0.02 K 0.20 Sr <0.001 
Be <0.001 L j <0.001 Sb <0.001 
Bi <0.001 Mg <0.001 Ti <0.001 

'n Ca 0.016 Mn <O.OO 1 <0.001 C L -  i I i I! 
Cr 0.003 Mo <0.001 V 0.003 
Cd <0.001 Na 0.004 Zr 
Co <0.001 Ni <0.001 Zn <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +I-0.5% of the certified concentration inclusive of uncertainty 

*" 
Y 

of measurements and other effects, such as transpiration losses, for a period of one year from the 8 
date of certification. This guarantee is valid only when the material is kept tightly capped and w Q a 4 
transported and stored under laboratory conditions. a a a  u 
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Ttiis Certified Reference Material has been prepared and certified under an IS0 9001 qstein consistent with the follo\t ing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMKLTAC Guide: Quantifying Uncertaintv in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guideliiies for the production of reference materials. 
IS0 Guide 17025: Certification of reference matenals, general and statistical principles 
IS0 Guide 3 1. Contents of certificates of reference inaterials 
MST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the coinpetence of reference materials produccrs 
ISO/REMCO N280 
Material Source: 
All analytes and matrix inalerials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 ‘3000 
guidelines. Vendor identifications are proprietary, however sources of all inaterials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primnaq usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the puriq of the 
original matnx solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. TIE CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly inised by shaking. prior to use and never 
pipetted directly from thc boule. 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 labomloq- procedures and techniques have been used throughout thc preparation. All materials. equipment. 
analytical instnunentation and personnel hiwe been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deionizfid water. acid-leached triple-rinsed bottles. and Class A glassware Ilave becn used in all prcpamtions. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with I S 0  guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Randoin, replicale sainplcs of the final. packaged inaterial haw been anal,zed for the 
certificd values by procedures consistent .c\. ith the intended use of Ihe CRM. 
The mathematical expression k = s b  is employed to determine the sampling siie 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling inass 
k, = mass of sub-sample necessay to ensure a relative sub-sampling error of 1% (68?4 confidence lmel) m a single 
determinat ion 
Statistical estimator and Co 
The certified value ‘s’ listed on the reverse of this document 
X = x+/-U where X =True valuc (Labeled Value), U= Expanded uncefi&y 
U=ku, 11 here k=2 is the coverage factor at the 95% confidence level 
Q is obtained by combining the individual element standard uncertainty components u, and L~.=&u,’ 
Certification Traveler Report: 
AI1 certified values reported were derived from Trdveler Report (Spes CertiPrep’s traceability docurnentation) identified by 
the lot number of this CRM. For Curther infomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refercnce materials are not for any cosnietic, drug or household application and are to be used only by 
qualified mdividuals who are trained in appmpriate procedures. No claims against SPEX CerliPrep, Inc. of any kind 
whatsocver. whether bascd on breach of warranty, alleged negligcncc, or otherwise. with respect to thls RM shall be greater 
than the purchsc price. In no event shall SPEX Prcp, Inc. be liable for an) loss o f  profits or any incidental. special. or 
consequential damages. 

t the 95% level of confidence and can be espressed as 

. .. . 
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n4 n 18 
Catalog ,"t'umber: PLSN5-2X'2Y/2T Lot No, 11-i55SN 
Descriptioa: 1000 m d L  'hi 
Matrix: 20% IiCL 

This BSSUMNCE @ c,errZict! reference mate&& CRS, is mtended primarily for w e  2s a 
calibration sundard or quality contro! standard for inorganic spectroscopic insrrxxntatiun such 2s 
ICPOES, DCP, id. ICPMS, and X!U, It CM be enploytd in USEPA, ASTM and other mthols 
relevant to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated with hleasurenieut: 
Ccrtified Value is Traceable to: 
The CKM is prepared grtlvimetrically using Mgt punty 'Tin hletal Let& 050: iC . Tlie 
certified vniue listed is tlrz averag ofvalces obtained by classical wet assky w.d !C? qccuvrnetcr analysis 

%fer to side 3 fur dekails uf mecnsurerneut uncertsiities. 

Classical Wet Assay: 1002 mg/L 

4)- 3,O mg/L 
NIST SRkI #3151 

Method: Precipitation using ,rUnn?oNus Hydroxi&. Filter, ignjte, and weigh 8s SrOi. 

Instrumental Ana1ysit.i by ICP spectrometer: 1000 mgiL 
Uncertified Properties: 

Rensity: 1.041 I@ 23.1 Degrees ~e~si l ls  

Trace Metallic Iutpuritie iu the Actual Soiuticil via ICP I ICPMS Analysis: 

Elemeat ni@ Elcriieiii mgk Element mg& 

A& 4.10 CU 0.02 Pb c or' 
A& 9.08 Fr 0.55 R e  ~0.001 
Al 0.09 cis 0.002 Kb 9.001 
Bi 0.02 In 4.c I SI 0.15 

Ba 0.0 I K 0.3'3 Sr 0.004 
B 0.0 I Li 0.007 Sb 0.05 

Be 4.00 1 M n 0.01 Ti 0.0 1 
cr 0.04 Mn 0.0i i 0.Ul 
co 0.04 Mg 9.07 v a. 10 
Cd 0.W9 h'i U.13 Zr O.@L 
ca 0.15 Nia 0.09 Zn 2.0 

Bahses a.e cz1ib;ate.d regularly with weight sois traceablc to NIST %32€5G. #33?85? and ofners. 
This CRM is guwanieed stable to i i-O._T% of the cantied wr.ccnWdtic?n kxhsive @f mce*n% 
of nzerrsuremats wrd othweffects. s x h  as transpintion hies. fur a period of one yea* fmni &e 
date. of ce.rrific,a:ion This guarantee is valid only when k e  mabrial is kept tighhtly capped and I 

Q 10C4 SPix CwiPrcp, Inc. 



Catalog Number: PLBI4-2x2Y Lot No, 11-136BI 
Description: 1000 mg/L Bismuth 
Matrix: 10% HN03 

Th~s  ASSURANCE @ certified reference material, CFUM, is intended primarily for use as  a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XW. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1003 mg/L 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

The CRh4 is prepared gravimetrically using high purity Bismuth Metal Lot8 0793 1E. 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 

CIassical Wet Assay: 1003 mg/L 
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)Z NIST 

Instrumental Analysis by ICP spectrometer: 1002 m g L  
Uncertified Properties: 

SRM #928. 

Density: 1.052 @ 25.1 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 
As <0.001 cu <0.001 Pb 0.002 
Al 0.002 Fe 0.01 Rb <0.001 
Ag 4.04  Ga <0.001 Re <o.oo 1 
B <0.03 In .cO.Ool Sb <0.001 
Ba <0.001 K 0.01 s1 0.027 
Be <0.002 Ll <0.001 Sr <o.oo 1 
Cr <0.001 Mo ~0.001 T1 <0.001 
co  <0.001 Mn <0.001 TI .CO.OOl 
cd <0.001 Mg co.001 v ~0.001 
Ca 0.04 Ni 0.002 Zr <o.oo I 

Na 0.003 Zn 0.05 
Balances are calibrated regularly with weight sets traceable to NIST $32856, $32857 and others. 8 '. 

CJ 
This CRM i s  guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty C W % 

';LCi-!--Q of measurements and other effects, such as transpiration losses, for a period of one year from the w Q Q Q Z, 
PC4Q*-c 

transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: W g U  

date of certification. This guarantee is valid only when the material is kept tightly capped and 

OCT - 2005 
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This Ccmfied Reference Material has been prepared and cemfied under an IS0 900 1 system consistent M ith tlic following 
guides: 
Guide To Tlie Espression Of UnceminQ hi Measurenieiit 1995 
EURACHEWCITAC Guide. Quantif? ing Uncertainty in Analyhcal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the productlon of reference inatenals. 
IS0 Guide 17025 Certification of refercnce xuaterials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000. Guidelines for the requirements for tlic competence of refeference materials producers 
ISOREMCO N280 
Material Source: 
All anal! tes and inatrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines Vendor identlfications are propriet'aq. houcver sourccs of all matcrials used i n  dic preparation and testing of 
SPEX CcrtiPrcp CRMs are trdckcd and documented. For further information contact CRM Sales 
Tnstructions for Use: 
Pnmar?, usage of tlus Ckzl is in neat form or diluted seriall! Hllh matrix of a punt? at or greater than the punt! of the 
original inatrix solution. If dilution is required the diluent must bc compatible ith all certified analytes and contan 
stabilizers appropnate for the penod of intcnded use. The CRM can also be used as a spike or with a spike. agan aith 
appropnate compatibili? considerahons All solutions should be thorougl~y ini.red. by shaking. pnor to use and ncver 
plpetted directly froin the boale All surfaces tlmt come in contact nith the solution must be thoroughl> cleaned and 
leached prior to use. Dilutions should be performed only nith Class A volumctnc glassware 
Method of Preparation: 
Clean labonlor) procedures and techmques have been used throughout the preparation. All nlatcnals. equipment. 
analytical instrumentation and personnel ha1 e been qualified prior to use. The highest pur$ acids applicabh. I8 niegohm. 
double deionized nater, acid-leached tnple-rinsed bottles. and Class A glasswarr: ha\ e been used in all preparations 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures coiisistcnt with IS0  guide 17023, ISOREMCO N280 
and ASTM D6362-98 Appendix X2 Random, replicate samples of the final. packaged t n i i k d  have been analy7ed for the 
certified values b? procedures consistent with the intcnded use of the CRM 
Tlie inathematical expression k,=s2m IS eiiiployed to dctermine the Sanlpling size 
s = relattve standard deviation in '36 Cor one coinponent of the sample. (le. The sub-samplmg uncertainty) 
m = the sub-sampling nuss 
k, = mass of sub-sample necessary lo ensure a relative sub-sampling error of 1% (68% confidence lex el) in a single 
detemunat ion 
Statistical estimator and Confidence limits: 
The ccrtified value x' listed on the re\ erse of tlus document IS at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Truc value (Labeled Value). U= Expanded uncertainh 
U=ku, where k=2 is the colcrage factor at the 95% confidence level 
u, is obtained by combining the indnidrial element standard uncertainty components u, and a-.(Eu,' 
Certification Traveler Report: 
All certlfied values reported were derived froin Traveler Report (Spex Certlprep's traceability documentation) identified bq 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep tcfcrence matcnals are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals a ho are trained in appropnatc proccdurcs. No claiins against SPEX CertiPrep. Inc. of any kind 
13 hatsoeb er. uiiether based on breach of .rvarranty, alleged negligencc, or otheniise. H ith respect to this RM shall be greater 
than the purchase price. In no event sltall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential dainages 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSafes@spexcsp.com nww.spexcsp.com 

mailto:CRMSafes@spexcsp.com
http://nww.spexcsp.com


I Catalog Number: PLLA2-2XQY Lot No. 11-32LA 
Description: 1000 mg/L Lanthanum 
Ma triu * 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primui1y for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: +I- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM #3 127a 

The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 11901J.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: 1001 mg/L 

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
MST SRM #928. 

Instrumental Analysis by ICP spectrometer: 999 m a  n 

II Uncertified Properties: 
Density: 1 .011 @ 21.8 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mg/L Element mg/L Element mgL 
0.007 Lu ~0.001 Tm <0.001 1 t 

Ca 12.00 Mn <O 003 TI 0.01 
TI 

.. 
<0.001 Mo 4.001 0.02 
-=0.001 Nd <0.001 Ta -=0.001 

Eu c0.001 NI ~0.003 Tb <0.001 
0.02 Na 0.08 Th <0.001 

<0.001 Pr .CO.OOI V <0.001 
<O. 10 Rb <0.001 W <0.00 1 

Yb ~0.00 1 Sc 0.003 ~0.00 1 
<0.00 1 Sm <0.001 Y 0.003 a w x a  
<0.001 Zr <0.001 g a w o  

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. 
I 

RUG - 2005 11  ate 01 Certification: Certifying Officer: JV- 

Q LO04 SPEY Cert~Prep. 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 Tltc Espression Of Uncertainty In Measurement 1995 
EURACHEMKITAC 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 31: Contents of certificates of reference inaterials 
NIST Technical Note 1277 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix nlaterials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0  9000 
guidelines. Vendor identifications are proprietary. however sources of all materials used in the preparation and testing of 
SPEX CeniPrep CRMs are tracked and documented. For furlher infonnation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with inatris of a purity at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be coinpatiblc with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRh4 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 boule. All surfaces that cotne in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performcd only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used tluoughout the preparation. All materials, equipment. 
analytical instrumentabon 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 haw been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
TIE mathematical expression &=s2m is employed to determine the sampling si72 
s = relative standard deviation in % €or one component of the sample. (ie. Tile sub-sampling uncertainty) 
m = the sub-sampling nlitss 
k, = mass of sub-sample necessary to ensure a relatiye sub-sampling error of 1% (68% co&idence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this docurneirt 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 ui and I~*&U? 

Certification Traveler Report: 
All certified values repried were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For rurther information contact CRM Sales. 
Legal Notice: 
SPEX CemPrep reference materials are not for any cosmetic. drug or lmsehold 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 
whatsoeyer. whethcr based on breach of warran@. alleged negligence, or otlienvisc. with respect to this RM shall be greater 
than the purchase price. In no went shall SPEX CeniPrep. Inc. bc liable for any loss of profits or any incidental. special, or 
consequential damages. 



Catalog Number: PLl’2-2X/2Y/2T Lot NO, 11-84Y 
Description: 1,000 mg/L Yttrium 
Matrix: 2% HN03 

Ths 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 Measurement: 

Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 04041A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer: 997 
Uncertified Properties: 

Density: 1.011 @ 24.0 Degrees Celsius 

1-1- 3.0 m a  
NIST SRM #3 167 

NIST SRM #928. 

mg/L 

Trace Metallic Impurities in the Actudl Solution via ICP / ICPMS Analysis: 

Element mg/L Element 1ng5 Element m g L  
Ca 0.02 Lu <0.001 Tm ~0.001 
Ce ~0.001 La -=0.001 Ti <0.001 
DY <0.001 Mn <O.w)l TI eo. 00 1 
Er <0.001 Mo <0.001 Tb -=0.001 
Ell co.001 Nd CO.001 Th <0.001 
Fe 0.005 Na 0.001 Ta co.001 
Ga <0.001 Ni ~0.001 V <0.001 
Gd co.001 Pr -=0.001 W co.001 

<0.001 Ho ~0.001 Rb <0.001 Yb 

In <0.001 sc <0.001 

Q f r  9. l d l  
Hf <0.001 Sm -=0.001 Zr ~0.001 Jf t r iD 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 

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 i s  kept tightly capped and 

This CRM is guaranteed stable to +/-OS% Qf the certified concentration inclusive of uncertainty 2 
E y 

Q 
W Q : Q Q Z  

P P f i w  transported and stored under laboratory conditions. 

8 
ULrflllWLb: z + + 

OCT - 2005 
Date of Certification: Certifying Officer: Ne a- 
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This Certified Reference Material has been prepared and certified under an IS0 YO01 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainly in Analytical Measurerncnt - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pmductioxi of reference materials. 
IS0 Guide 17025: Certification of dcrencc materials. geneml and statislical principles 
IS0 Guide 3 1: Contents of certificates of reference nmterials 
NIST Technical Note 1297 
lLAC-G12-2000: Guidelines for the requirements for the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sourccs of all makrials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Priinaq usage of this CRM is in neat form or diluted serialIy with nmtrix of a purity at  or greater than the purity of the 
origiml 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 conipatibility considerations. All solutions should be thorougllly mixed by shaking. prior to use and never 
pipetted directly from the bonk  A11 surfaces that come in contact with Ile 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 techniqucs have been used throughout the prcparatioa All materials, equipment. 
amlyrical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deionized water? acid-ieached triple-rinsed bottles, and Class A glassware luvc been used in all preparations. 
Homogeneity: 
The Homogeneiq of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOREMCO N2XO 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final. packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathenlatical expression k&n is employed to determine the sampling s ix  
s = relative slandard deyiation in % for one component of the sample. (ie. The sub-sampling uncertaintvj 
m = the sub-sampting mass 
k,= nlass of sub-sample necessac- to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ’x’ listed on the reverse of this document is at the 95% level of co~ idencc  and can be expressed as 
X = x+/-U where X =True value (Labeled Value). U= Expanded uncerlainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty coinponcnts u,. and K- .\ICui’ 
Certification Traveler Report: 
All certified values rcporled were derived from Traveler Report (Spex CertiPrep’s traceability docurncntation) 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 appropriatc procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warranty. alleged negligcnce, or othenvise. with respect to tlus RM shall be greatcr 
than the purchase price. In no event shall SPEX CcrtiPrep. Inc. be liable for any loss of profits or any incidental. special, or 
conseqiienlial damages. 
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Catalog Number: PLPD3-2XQY Lot NO. 12-1 8PD 
Description: 1000 mgL Palladium 

Matrix: 10% HCl 
9 

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: 1003 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Palladium Metal, Lot #: 02041D. The 
certified value listed is the average o f  values obtained by classical wet assay and ICP spectrometer 
analysis. 

+/- 3.0 m& 
MST SRM #3138 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1005 mg/L 
Method: Precipitation using Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

Density: 1.020 @ 24.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Au 0.003 Fe 0.027 Ru <0.001 
0.01 Ga <0.001 Rh 0.002 Ag 

A1 0.005 Ir 4.001 Rb <0.001 
Be d.005 In <0.001 Re <0.001 
Bi <0.001 Mg 0.003 Sn 0.03 

ATE EXPIRED: __  

B co.09 Mn 0.008 Te <0.001 
co -=0.001 Ni 0.02 Ti <0.002 
cu 0.002 Na 0.02 w 4.001 
Cr 0.006 Pt 4.001 Zn 0.05 
cd 0.003 Pb 0.10 Zr <o. 00 1 
ca 0.014 

Balances are calibrated regularly 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 from the 
date of certification. This guarantee i s  valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: JAN. - - 18@ Certifying Officer: N- k d w  

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 following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantiQing 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: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from 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 furlher information contact CRM Sales. 
Instructions for Use: 
Prinlar): 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 glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrmed 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 procedures consistent with the intended use of the CRM. 
The mathematical expression h=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 e m  a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
TIE certified value 'x' listed on the reverse of this document is at the 95% level of confdence and can be e.upressed 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 y- h 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 CertiPrep reference matenals are not for any cosmetic, drug or household application and are to be used only by 
qualifiid 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 CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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: PLS9-2X/2Y/2T LotNo. 11-63s 
Description: 1000 mg/L sulfur 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentaton such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and otha 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 gravimetrically using high purity Ammonium Sulfate Lot# 05891M. 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: 1003 m a  
Method: Precipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

+/- 3.0 m g 5  
MST SRM #3 154 

Density: 1000 @ 23.2 Degrees Celsius 
Trace Metallic Impunties in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

4 3  <0.001 cu ~0.001 Pb <0.001 
Al <om 1 Fe 0.01 Re <0.001 
As <0.001 Ga <0.001 Rb 4.001 
Be <O.W In <0.001 Si 0.033 
Ba <0.001 K 0.009 Sb <0.001 
I3 <0.001 Li <0.001 Sr <0.001 
Bi <0.001 Mg 0.004 Ti <0.001 
Cd <0.001 Mn <0.001 n 0.02 
co <0.001 Mo <0.001 V <0.002 

ca 0.015 Na 0.01 Zn 0.03 
Cr -4.005 Ni a.001 Zr <0.001 

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year ji-om the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

J U L  .. 7305 
Date of Certification: Certifying Officer: El* w- 

Q ZOO4 SPEX CcrliPrep. lnc. 
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Catalog Number: PLTH2-2XQY Lot NO. ll-82TH 
Description: 1000 m a  l3oriu.m 
Matrix: 2% HN03 

This -aSuR.1NCE @ certified reference material, CRM, is intended pnmarily for use as a 
caiibranon standard or quality conuoi standard for inorgamc spectroscopic muurnentanon such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 mgL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Th("03)44H20 Lot# 01852R. 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: 1001 mg/L 
Method: EDTA titmaon using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

+/- 3.0 m g k  
NIST SRM #3159 

SKM #928. 

mgk 

Density: 1,010 @ 24.1 Degrees Celsius M' i Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: to 

Element mg& Element mg& Element mg/L 
Ca <00.02 Lu <o.oo I Th <0.001 E i i i  

3 ~~~ 

g I 1  

Tb <o.oo 1 ?&& .. 
Eu <0.001 Na 0.04 TI <0.001 e$& j 
Gd Ga GO.00 co.00 1 1 Ni Pr -=0.001 <0.001 V W <o.oo 10.001 1 %"B 
Ce 0.01 La 0.003 

10 DY co.00 I Mo <0.001 Tm <0.001 
Er <0.001 Mn <o.oo 1 Ta <0.001 Q i WCL 

Fe CO.01 Nd 0.003 Ti <0.001 z ,!wq 1 

HO <o 0001 Sm <0.001 Yb CO.00 1 z i; & W l n l  
i l j  n g W 
H W - Z  
C I & X L  1 

ct: is) 

2 9 

€If <0.001 Rb <0.001 Y 0.002 

In <0.001 sc co.00 1 Zr 0.001 Q I f r W G  .. 
Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. o 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 5 2 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. l%s guarantee 1s valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

w w 

Q a 

Certifying Officer: /V* m d  AUG - 2005 
Date of Certification: 
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Bfport of 4rertffif4rtton 
This Certified Reference Material has been prepared and certified under an IS0  YO0 1 system consistent with the folloa 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifqing Uncertainty in Analytical Measurement - Sccond Edition 
A S T M  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 principlcs 
IS0 Guide 3 1: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertPrep from prequalified vendors as pcr IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in tlK: preparation and testing of 
SPEX CertiPrep CRMs are trackcd and documented. For further information contact CRM Sales. 
instructions for Use: 
Primary usage of this CRM is in neat fomi or diluted serially with matrix of a purity at or grealer than the purity of the 
original matrix solution If dilution is required Ihe diluent must be compatible with all certified analytes ,and contain 
stabilixrs appropriate for the period of intended use. The CRM can also be used as a spike or with a splke. 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 bc 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 hugliest purity acids applicable. 18 megohm. 
double deionixd water. acid-leached triple-rinscd bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrnicd by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendiv X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by proccdures consistent with the intended use of the CRM. 
The mathematical expression k,=s’m is employed to determine the sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessay to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on thc reverse of this document is at the 95% level ofconfldence 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 uiand b - h u ?  
Certification Traveler Report: 
AU certified values reported were derived from Tmeler 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 clain- against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liabie for any loss of profits or any incidental, special, or 
consequential damages. 

a 
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6ertificat.t of Beftrmtt jiYattrial 

Catalog Number: PLU2-2mY Lot NO. 11-124U 
Description: 1000 mgL Uranium 
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, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
CertifiedValue: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CKM is prepared gravimetrically using high purity Triuranium Octaoxide Lot# 04001D. The 
certified value listed is the average of vaIues obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 100 1 mgL 

+/- 3.0 rn& 
NIST SRM #3 164 

Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

Density: 1.009 @ 23.9 Degrees Celsius 

mgL 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AI 0.01 cu 0.01 Pb 0.04 
Ag 4.005 Fe 0.20 Re ~0.001 
As 0.05 Ga <0.001 Rb <0.001 
Bi 4.001 In 4.001 Si a.01 
Ba 0.005 K 0.03 Sb 0.004 
Be 4.001 Li <0.001 Sr 0.003 
B 4.001 Mg 0.003 n 0.001 
Ca 0.05 Mn 0.004 Ti 0.006 
Cd 4.00 1 Mo 0.006 V 0.005 
c o  0.001 Ni <0.001 Zr c0.003 
Cr <0.002 Na 0.10 zn 0.007 

Balances are dibrated regularly with weight sets traceable to NET #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 h m  the 
date of certification. This guarantee is valid only when the material is kept tightly capped and I 

D 2003 SPEX CeniPrep, Inr. 
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This Certtlicd Rcfcrence Maienal Ius been prepared ilnd certdied under an IS0 9001 system consistent nitli the follouing 
guidcs 
Guide To The Expression Of Unccrtainl? In Measurement 1995 
EURACHEWCITAC Guide Quantifj ing IJnccmintj in Analytical Measurcrncnt - Second Edition 
ASTM Guide D6362-Y8 
KSO Guide 71 Quality system guidelines for the producrion of reference imtenals 
IS0  Guidc 17025 Certification of reference inatenals. general and stahstical pnnciplcs 
IS0  Guide 3 1 Contents of certificates of rcfcrence iilatcnals 
NIST Techrucal Notc 1297 
LLAC-G 12-2000. Cuidclines for the requireiiients for thc coinpetcnce of refereiicc materials producers 
ISO/REMCO N280 
Material Source: 
All anal> tes and inatris matends are obtained and venfied b) SPEX CertiPrep from pre-qualified \ endors as per IS0 9000 
guidclincs Vendor identifications arc propnctaI?,. hou c\ cr sourccs of all nulcnals used in tlie prcpararion and tcstiiig of 
SPEX CertiPrep CRMs are tracked and documcnrcd For fhrther information contact CRM Salcs 
Instructions for Use: 
Pninan. usage of this CRM is in neat fonii or diluted senall! with matrix of a punt? at or greater than the punty of the 
onginal inatm solution If dillitton is required tlie dilucnt must be compatible $5 ith ail certified analj tes and contain 
stabihLers appropnatc for the penod of intended use The CFW can also be uscd as a spike or with a spike. again I\ ith 
appropnate coinpatibilits considerahom All solutions should be thoroughly mixed. by shaking pnor to use and never 
pipettcd directl? from thc bottle. All surfaces tliat come in contact with the solution must be thoroughly cleaned and 
leachcd pnor to use. Dilutions should be perfonlied on14 with Class A 1 oluinctnc glassware 
Method of Preparation: 
Clean laborator\. pmcedurcs and techniques have been uscd throughout the preparation All matenals. equipment. 
analytical instruinentation and personncl la\ c been qualificd pnor to use. The lughest punl? acids applicable, 18 megohm. 
double deionixd water. aad-lcached triple-nnsed bottles. and Class A glassware have been used in all preparations 
Homogeneity: 
The Hoinogciw~ of the CRM ltas been coifirnied by procedures consistent w i t h  IS0 giidc 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendt.; X2 Random. replicate samples of thc final. packaged inatenal haw been analyzed for the 
certlfied \ alucs bj  proccdurcs consistcnt 'v\ ith the intended use of the CRM 
The mathematical expression k,=s2m is employed to detenrune the sanlpling SIZE 

s = relati\ c standard det iation in % for one component of the sample (IC. The sub-sampling uncerlainQ ) 
m = the sub-sampling mass 
k, = mass of sub-sample necessay to ensure a relati\ c sub-sampling error of 1% (68% confidcilce le\ el) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified I alue *x7 listed on the reverse of this document is at rhc 95% le\el of confidence and can be expressed as 
X = A+/-U where X =True value (Labeled Value). U= Expanded uncertaint? 
U=ku, \\here k=2 is the co\ erage factor at the 95% confidence let el 
u, is obtmned by combining the indi! idual elcincnt standard uncertainty components u, and u, ha2 
Certification Traveler Report: 
All ccrtlfied valucs reported sere  denved from Traveler Report (Spcs CertiPrcp's traceability docunientalion) identified by 
thc lot number of this CRM. For further infomition contact CRM Sales 
Legal Notice: 
SPEX CertiPrep reference inatenals arc not for any cosmetic. drug or household application and are lo be used onlj by 
qualified individuals who are trained in appropnate proccdures No clams against SPEX Callprep. Inc of any kmd 
whatsoever. whether based on breach of wammty. allcgcd negligence, or othem me. with respect to this RM shall be greater 
than thc purchasc pnce. In no event slkdl SPEX CertlPrcp. Inc. be liable for any loss of profits or any incidental, special. or 
consequential danlages. 
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Certificatp of Zpeferentz #'ertd 

Catalog Number: PLW9-2JU2Y Lot NO. 11-83W 
Description: 1000 mg/L Tungsten 

Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration sbndard or quality control standard for inorganic spechscopic 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 g 5  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Ammonium Tungstate Lot# M0600W. 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 m a  
Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03. 

Instrumental Analysis by ICP spectrometer: 1003 m a  
Uncertified Properties: 

+/- 3.0 mgL 
NIST SRM #3 163 

i @  i 
i i l  

CL i i tni 
Density: 1.000 @ 19.6 Degrees Celsius 

m i  " ' ! I f  

Element mg/L Element mg/L Element mg/L i @; 
x i  "&yj 

Ga €0.001 Re 0.006 ?+# LJ 

Trace Metallic Impurities in the Adnal Solution via ICP / ICPMS Analysis: 

LYF I Ag 4.005 cu *.001 Pb 4.001 
Al 0.006 Fe 0.001 Rb a.001 ng@%iG 

Bi 4.001 Li <0.001 Si 0.52 5 9 ;; ..Ti > w a@! 
Ca 0.005 Mn 4.001 Ti <om 1 M U  H rut r u r L p  I 
Cr <0.001 Mg Q.001 V <0.001 p & x -  I 

F W G &  
Lt Cd 4.001 Ni 4 0 0 1  Zr <0.001 

co <0.001 Na 0.09 Zn 0.005 i2yu&JCc 
Zr!-l-c.! 

2 5 

As 0.003 

m 1 1 i t  B 4.003 In Qo.OO1 Sr <0.001 
Be a.001 K -4.10 Sb 4.001 m -  i i I 

Ba 4l.001 Mo ~0.Ooi TI <O.# 1 ctrrgu 

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 uncertainly 
of measurements and other effects, such as transpiration losses, for 8 period of one year h r n  the 
d& of certification. This guarantee is valid only when the material is kept tightly capped and 
%9&ported and stored under laboratory conditionS. 

JUL - 1005 
Certifying Officer: A!* w- Date of Certification: 

0 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0  900 I systeni consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 199s 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurenient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 3-1: Quality system guidelines for the production of rcference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NiST Technical Note 1297 
[LAC-GI 2-2000: Guidelines for the requirements for the comtrpctence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and rnatris materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary. l ~ w e w r  soiirces of all inaterials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infonnation contact CRM Sales. 
Instructions for Use: 
Prima5 usage of this CRM is in neat form or diluted serially with nlatns of a purity at or greater tlian the purity of tlie 
original inatris solution. If dilution is required tic diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. Thc CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thorougldy 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 perfornied only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoq procedures and techniques have been used throughout tlie preparation. All materials. equipment. 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionixd water. acid-leached triple-rinsed bottles. and CLss A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirnied by procedures consistent n.ith IS0 guide 17025. ISOiREMCO N280 
and ASTM D6362-98 Appendis X2. Random. rcplicatc samples of the final. packaged material l w e  been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s'm is employed to determine the sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on the reversc of this document is at the 95% level of confdence and can be expressed as 
X = W - U  where X =True value (hbeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining tlie individual element standard uncertainty components ui.and t&-* dZu? 
certification Traveler Report: 
All certified values reported were derived from Tmveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever. whether based on breach of rvmanty, alleged negligence, or otherwise, with respect lo this RM shall be grealer 
than the purchase price. In no event shall SPEX CertiPrep. Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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Description: 1000 mg/L zirconium 
Matrix: 2% lHN03 

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, A4, 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 Measurement: 
Certified Value is Traceable to: 
The CRM i s  prepared gravimetrically using high purity Zirconyl Nitrate, Lot #: 02041A. The certified 
value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis. 

+/-3.0 mg/L 
NIST SRM #3 169 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 
Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as ZrO2. A 
Instrumental Analysis by ICP spectrometer: 996 mg& 
Uncertified Properties: 

Density: 1.0099gkc @ 24.4 Degrees Celsiu 
Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element 

As 
AI 

Ag 
Be 
Bi 
B 
Ba 
cd 
ca 
co 
Cr 

mgK 
<0.001 
0.03 

<0.01 
<0.01 

<0.001 
<oo.ol 

<0.001 
0.006 
0.01 2 
0.001 
a008 

Element 

c u  
Fe 
Ga 
In 
K 
Li 
Mn 

Mo 
Na 
Ni 

Mg 

m g h  
<0.001 
0.03 

<0.001 
~0.001 
4 3 0  

<0.005 
<0.001 
10.001 
<0.001 
0.03 

<0.001 

Element 

Pb 
Re 
Rb 
Sb 
Si 
St 
TI 
Ti 
V 
zn 

0.003 
<0.001 
<0.001 
<0.001 

0.0 1 
<o.oo 1 
<0.001 
<0.03 

<0.001 
0.02 

t >a 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. 
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This Certified Reference Material has been prepared and cerlified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Eb-ression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 3-1: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOOEMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CerliPrep 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 CRh4 Sales. 
Instructions for Use: 
Prin-iary usage of tlus CRM is in neat form or diluted serially with matrix of a pun? at or greater than the purity of the 
original rnatris 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 n ~ e d ,  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 glassware have been used in all prrparations. 
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. Randoin 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$m is employed to determine t l ~  sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 

ks= 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: 
Thc cenified value ‘s’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labefed 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 unceriainty components ui and &=dZu? 
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 CemPrep 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 CemPrep, Inc. of any hnd 
whatsoever, whether based on breach of warranty, alleged neghgence, or otherwise. with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special? or 
consequential damages. 

IU = the Sub-sampling ~ S S  

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: PLNA2-3lU3Y Lot NO. x9-161NA 
Description: 10,000 mg/L Sodium 

Matrix: 5% HN03 

This ASSURANCE 40 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, A& ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
CertifiedValue: 9982 mg/L 
Uncertainty Associated with Measurement: +/- 30 mg/L 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 05031C. 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: 9979 mgL 
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumental Analysis by ICP spectrometer: 9985 mg/L 
Uncertified Properties: 

NIST SRM #3 152a 

Density: 1.051 @ 20.5 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgK Element mg/L, Element mg/L 

AI 0.06 CU 0.02 Pb 0.009 
As c0.006 Fe 0.02 Re -=O.oOI 
Ag 4.001 Ga co.001 Rb 4.001 
Bi co.00 1 In co.001 Si 0.0 1 
Be <0.02 K 0.50 Sb <0.001 
Ba 0.01 Li 0.003 Sr -=0.002 
B c0.30 Mg 0.50 n c0.003 
Cr c0.02 Mn 0.007 Ti 4.008 
cd <0.001 Mo -=O.aOl V <0.005 
Ca 0.42 Ni c0.002 Zn s0.03 
co <0.001 zr <o.oo 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 &om the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

JMJ. - - 2806 
Date of Certification: 1 .  Certifying Officer: N- U U  



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
p d e s :  
'Guide To The Expression Of Uncertainty In Measurement 1995 
E'URACHEWCITAC Guide: Quantifying Uncertainty in Analytic& 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 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All ady tes  and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9OOO 
guidelines. Vendor identifkations are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CerWrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CFM 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. 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 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 personnei have been qualified prior to use. The highest puriry acids a~i icable ,  18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepamtions. 

mogeneity : 
Homogeneity of the CFW has been confirmed by procedures consistent with I S 0  guide 17025, ISOREMCO N280 

and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged malerial have been analyzed for the 
certifiied values by procedures consistent with the intended use. of the C R U  
The mathematical expression k,=sb is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 

= the sub-sampling mass 
mass of sub-sample necessary to ensure a relative sub-sampling e m f  of 1% (68% cordiderne level) in a single 
rmination 
tistical estimator and Confidence limits: 
certified value 'x' listed on the reverse of this document i s  at the 95% level of confdence and can be expressed as 

= XI-/-U where X =True value (Labeled Value), U= Expanded uncertainty 
ku, where k=2 is the coverage factor at the 95% confidence level 
is obtained by combining the individual element standard uncertainty components u, and &- &q2 

Certification Traveler Report: 
AI1 certified values reported were derived from Tmveler Report (Spex CertiPrep's traceability documentation) identified 
the lot number of this CRM. For further information contact CRM Sales. 
Legat Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be €iable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, Nj 08840 USA _ _ _  - .- _ _  . . a -.... . ... _ _ _  ,__ _, ... #_.  .I , 
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Catalog Number: ICV-2A Lot No.: 29-1 75AS 

Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard Ll[ 

This ASSURAECE @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 USEP.4, ASTM and other methods 
relevant to the certified properhes listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Instrumental Analysis by IICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NET 
(mg/L) ( m g 4  (WdL) ( n a )  sRh4 fg 

Ca 2,000 1,995.81 3109a Ni 500 499.54 3136 
K 2,000 1,995.56 3 141a V 500 499.79 3165 

Mg 2,000 1,995.61 3131a Cr 200 199.97 .3112a 
Na 2,000 1,995.63 3152a c u  200 199.98 3114 
Al 1,000 989.06 3101a Ag 100 99.44 3151 
Ba 1,000 999.68 3104a Be 100 99.16 3105a 
Fe 1,000 995.89 3126a Mn 100 100.03 3132 
co 500 500.41 3113 Zn 100 100.06 3168a 

Spex Reference Muiti: Lot # 1-58GM, 15-37AS, 11-171AS REF 

GWLLICr i  
Z t i - t -  

g 2 Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
T h i s  CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +I- 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%- 

Certifying Officer: N- .._ -. ,jJ"I 
Date of Certification: 
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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 E.xpression Of Uncertain@ In Measurement 1995 
EURACHEWCITAC Guide. Quantifying uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6.362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of rcfcrence materials producers 
ISOREMCO N280 
Material Source: 
All anaIytes and matrix materials are obtaincd and verified by SPEX CeniPrep from prequalificd 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 tncked and documented. For further information contact CRM Sales. 
instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a splke. again with 
appropriate compatibility considerations. All solutions should be thoroughly nuxed. by shaking. prior to use and never 
pipetted directly from the bottle. All surfaces that wine in contact with the solution must be thoroughly cleaned and 
leachcd prior to use. Dilutions should be performed only with Class A volunietnc glassware. 
Method of Preparation: 
Clean laboratory procedures and tecluuques have been used throughout the preparation. All materials. equipment. 
analytical instrumentation and personnel have been qualified pnor to use. The highest purity acids applicable. 18 megohm. 
doublc deionized water, acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final, packaged m e r i a l  l w e  been W l p d  for the 
certified values by procedures consistent with the intended use of the CRh4. 
The malhernatical expression k=s’m is employed to determine the sampling s i z  
s = relatit e standard deviation in %for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k,= mass of sub-sample necessq to ensure a relative sub-sampling e m r  of I% (68% confidence la-el) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ’x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = s+/-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 indtvidual element standard uncertainQ- components u, and 4- dZu? 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s tr’ceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any lund 
whatsoever, whether based on breach of warrantj, alleged negligence, or otherwise, with respect to this Rh4 shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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Catalog Number: PLSB7-2XDY12T Lot NO. 1 1-02SB 
Description: 1000 mgL Antimony 
Matrix: H20 / 0.6% Tart.Adtr.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, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Antimony Metal Lot# 01041A I The 
certified value listed is the average of  values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties, 

Classical Wet Assay: 997 m a  
Method: Evaporate to dryness. Fume with nitric acid. Ignite and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 997 
Uncertified Properties: 

+/- 3.0 m g k  
NIST SRM #3 102a 

mg0- 

I 

Density: 1.003 @ 3 1.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: ~ 

! 
! Element mg/L Element mg/L Element mg/L 

A1 0.02 cu 0.002 Pb 0.002 
Ag ~0.001 Fe 35.00 Rb <o.oo I 
AS 0.03 Ga <o.oo 1 Re <0.001 
Ba 0.005 In <0.001 Sr 0.001 
B <OS0 K ,  0.90 Si 0.08 
Bi 0.003 Li €0.004 Ti 0.004 
Be <0.001 Mo <0.001 TI 0.0 I 
Cr CO.01 Mg 0.07 V <0.004 
Ca 4.00 Mn €0.003 Zr <O.oOl 
co <0.001 Ni co.00 1 Zn 2.00 
Cd <0.001 Na 0.03 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: certifying Officer: N* 

Q 2004 SPES CerfiPrep, Iiic. 
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This Certified Reference Material 1111s been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertain& in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34; Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cerlification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents o€ certificates of reference materials 
NIST Technical Note 1297 
ILACC 12-2000: Guidelines for the requirements for the conipetence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials arc obtained and verified by SPEX CertiPrel, from pre-qualified 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 furfher infonnation contact CRM Sales. 
Instructions for Use: 
Primmy usage of this CRM is in neat fonn or diluted serially with inalris of a purity at or greater than the purih of the 
original inatrix solution. IT dilution is required the diluenl must be compatible with all certified analytes and contain 
stabilims 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 inked by shaking. prior to use and neyer 
pipetted directly from the bottle. All surfaces that come in contact wit11 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 qidified prior to use. The lughest 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 wit31 IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed €or the 
ccrtified values by procedures consistent with the intended use of the CRM. 
The matlm~tical  expression k,=?m is employed to detennine the sampling s i x  
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-sanipling mass 
k, = mass of sub-sample necessary to ensure 8 relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cedified value 's' listed on the reverse of this document is at !he 95% level of confidence and can bc espresscd as 
X = s+/-U where X =True value (Labelcd Value). U= Expanded uncertainly 
U=ku, wl-here k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual clement standard uncertainty components ti, and K- 
Certification Traveler Report: 
All certified values reported 'it.ere derived From Trdveler Report (Spes CertiPrep's traceability docmncntation) identified by 
the lot number of this CRM. For further information contact CRM Salcs. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualificd individuals who are trdincd in appropriate procedures. No claims againsl SPEX CertiPrcp, Inc. of any kind 
whatsoever. whether based on breiich of warmty~ alleged negligence. or othenvise. witli respect to this RM ~ 1 ~ 1 1  be grGiter 
than the purchase price. In no event shaI1 SPEX CertiF'rep, Inc. be liable for any loss of profits or any incidentai. special. or 
consequential damages. 



I Catalog Number: ICV-2C Lot No.: 29-176AS 
Description: Initial Calibration Verification Standard I1 

/I This ASSUR-&~CE "certified reference material, CRM, is intended primarily for use as a llg 
. - 

11 relevant to the certified ~ r o ~ e r t i e s  listed below. . * 

I The CRM IS prepared from hgh punty slngle 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: 

Element Labeled Measured NIST 
(mg/L) (mg/L) SRM 

As 5 00 499.69 3103a 
Pb 5 00 499.61 3128 
Se 500 499.91 3149 a =  t i I 

Cd 100 99.90 3108 

Spex Reference Multi: Lot #11-34AS, 1-57MG, 15-39AS Reff Q W X L  I 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others. 
This CRM is guaranteed stable and accurate to +I- 0.5% on the average of all the certified 
concentrations with no single element exceeding +I- 2%. This includes uncertainty of 
measurements and other effects, such as transpiration losses. This guarantee is vaIid for a period 
of one year from the date of certification only when the matenal is kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Reference Material Ins been prepared and certified under an 1SO 9001 system consistenl wilh the following 
guides: 
Guide To The Expression Of Uncertainty In Medsureinent 1995 
EURACHEWCITAC Guide: Quanti@ing Uncertainh. in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: QualiF system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principlcs 
IS0 Guide 31: Contents of certificates of reference materials 
NIST Teclmical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matri,, materials are obtained and verified by SPEX CerliPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietaq, however sources of all materials used in the preparation and lesting of 
SPEX CertiPrep CRMs are tracked and docuinenled. For further information contact CRM Sales. 
Instructions for Use: 
Priniaq usage of ttUs CRM is in neat fonn or diluted serially with matrix of a purity at or greater than the purity of the 
original nlalris solution. If dilution is required the diluent must be compatible with all certified anal) tes and contain 
stabilixs 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 usc and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be lltoroughly cleaned and 
leached prior to use. Dilutions shouid be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoq 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 megolun. 
double deionized water. acid-leached triplc-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 Appendk X2. Random, replicate samples of the final: packaged inaterial have been analyzed for the 
certified values by procedures consistent with the intendcd use of the CRM. 
The inathematical ekpression b=s2m i s  employed lo determine the sanipling size 
s = relative standard deviation in % for one coniponent of the sample. (ie. The sub-sampIing uncertainty) 
m = the sub-sampling mass 
k, = inass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revem of this docitiaent is at the 95% level of confdence 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 ciement standard uncertainty components u ,  and Y= h u ?  
Certification Traveler Report: 
All certified values reported were derived fmm Tmveler 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 CettiPrep, Tnc. of any kind 
whatsoever. whether based on breach of warranty. alleged negligence, or otherwise, with respect to this RM shall be greater 
lhan the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I 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), 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 10000 pg/mL Aluminum in 5% (abs) HNO3 

Catalog Number: 

Starting Material: AI metal 
Starting Material Purity (%): gg.gg7ggo 
Starting Material Lot No 607416 
Matrix: 

CGALIO-1, CGALI 0-2, and CGALIO-5 
Lot Number: X-AL04021 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equattons are used in the 
calculation of the certified value and the uncertainty: 

C edified Value (r) = & (3 = mean 

n = number of measuremer& 
c s ,  = The surrlmation d allsignificant estimated e r r o E .  
(Most common are the errors from instrumental measurement.  
weighing, dilution t o  volume, and the fixed error reported on the NlST 
S R M  certificate of analvsis.) 

10!030 f 19 pg/mL 

1.071 g/mL (measured at 22" C) 

n x, = individual results 

~ncartainty(it) = ~[(Z;.SJI''' 
(n)*Ir 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
I "Property of the resutt of a measurement or the value of a standard whereby it can be related lo stated references, usually 

national or international standards, through an unbroken chain of comparisons 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, weighing and volume dilution errors. 

4.1 Assay Method #I 10,030 +, 19 pglml 

10,022 f 21 pglmL 
EDTA NlST SRM 928 Lot Number: 3921 10 

ICP Assay N E T  SRM 3101a Lot Number. 010808 

Assay Method #2 

INORGANIC L.ABS/RADCHEM LARS 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to 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 822l260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

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 E77-87 and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,1762401P14452.176240. 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 report Nos. 81 11258522, 81 112557078, 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 ICPlMS AND ICP-OES IN ~ g l m L  
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 prn. 

M Cu < 0.03378 k! Pb < 0.01689 o K 0.01208 !!I Ta < 0.03942 - M Zr < 0.02815 

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 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 



010210 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep tightly sealed M e n  not in use. Store and use at 20 f 4 =C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Ntlmber; Cherrrical Form in Solution - 26.981 54; +3; 

Chemical Corrgatibility - Soluble in HCI, HNO3, HF and HfiO,. Avoid neutral media. Soluble in strongly 
basic NaOH forming the AI(OH)~Hd30)~’species. Stable vith most metals and inorganic anions. The 
phosphate is insoluble in w t e r  and only slightly soluble in acid. 
Stability- 2-100 ppb levels stable for months in 1% HNOi /  LDPE container. 1-10,000 pptn solutions 
chemically stable fnr years in 2-5% HNO3/ LDPE container. 
A1 Containing Sarrpfes (Preparation and Sotution) - Metal (Best dissolved in HCI I HN03 1; a-  AIzOI 
( ~ a i ~ 0 3  fusion in P t I  
y- .&lZOs (Soluble in acids such as HCI) ; Ores (Carbonate fusion in Pt’ followed by HCI dissolution); 
Clrganic Matrices (sulfuridperoxide diyestlon or nitric I sulfuric I perchloric acid decomposition, or dry ash 
and dissolution in dilute HCI. 
Atode  Spectroscopic Information (ICP-OES D.L.8 are giuen a s  radiallarcial uiew): 
TechrrisuelLine EstirrtatedD.L. 0- &E l M m e s ( u r d e r l i n d  indicdes severe) 
ICP-OES 394.401 nrri 0.05 10.006 pglmL 1 atom U,Ce 
ICPOES 396.152 ntn 0.03 / 5) ,006 uclhn L 1 atom MP.Zr.Ce 

~;AI(HSS 

. .  
ir;P.OES 167.078 nm 0.1 ,O.OOS$mL 1 ion y e  
ICF‘NIS 27 @mu 30 PPt nla M’ ti%, ’%C”N, ’H-”N, ‘b%,”Cr”, ?e” 

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. 

HOMOGENEfTY ., 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 Acreditacion, a c.(EMA) 
Members of IQ Net International Certification Network 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA). Korea (KSA-CIA), Netherlands (KEMA), Norway (NCS), 
Poland(PC6C). Portugal (APCER). Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

8 4CMn.tD 

10.2 ISOllEC 17025 - 1999 “General Requirements for the Competence of Testing and 
Calibration“ 

- Chemical Testing -Accredited ASLA Certificate Number 883.01 

10.3 

10.4 

10.5 

10.6 

ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited APLA Certificate Number 883.02 
AZLA 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 (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 
IOCFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD-45662A (Obsolete10bserved) 



1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010211 
11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored 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 / IV Labs indicate a CRM 
shelf-lie of four years for solutions packaged in 500-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 28, 2004 

Expiration Date: 
. I  f 2 00 6 .- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlficate Prepared By: Nick Maida. QA Adrninistratoi 

Certificate Approved By: Katalin Le, QC Manager L#b?t& &- 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 
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1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate M83-02). The certificate is deigned and the data is determined in accordance with IS0 Guide 31:2000 
(Reference Materials-Contents of Certificates and Labels), IS0 Guide 34:2000 "Quality System Guidelines for lhe 
Production of Reference Materials." and I S 0  Guide 35-1989 "Certification of Reference Materials - General and 
Statistical Principals." 

Catalog Number: 

Starting Material: CaO 

Starting Material lot No: ~ 2 7 ~ 0 1  
Matrix: 

CGCAIO-1, CGCAIO-2, and CGCA10-5 
Lot Number: Y-CA03038 

Starting Material Purity (%): 99.999046 INORGAMIC 

1.4% @bs) HN03 DATE QF'ENER: 

DATE RECEIVED: - 
DATE EXPIRED: __ --- 
I NmG: ,,Sb-3!i _---- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,010 f 23 pg/mL 9653 k 22 pglg 

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 following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value (a) = ( j i )  = mean 

n xl = individual results 
n = number of measurements 

csl = The summation of all significant estimated errors 
(Most common are the errors from instrumental measurement 

1R 
Uncertainty (i) = zr(Csig 

(n) 
weighting, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence intewal. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO N IST AND VALUES OBTAINED BY INDEPENDENT METHODS 4.0 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV produd is Traceable to NlST via an unbroken chain of compaiisons. The uncertainties for each certifed value are 
reported, taking into account the SRM uncerlainty error and the measurement. weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available. the term 'in-house std.' Is specified. 

4.1 Assay Method #f 10,046 2 35 pg/mL 9688 ?: 34 pglg 
ICP Assay NlST SRM 3109a Lot Number: 000622 

Assay Method@ 10,010 2 23 pglmL 9653 t 22 1.1919 
EDTA NlST SRM 928 Lot Number: 928 

http://tures.com
http://info8inorganicventures.com


010213 
4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The 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 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 822260017-98. 

THERMOMETER CALIBRATION- The ihermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whtch 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 NlST Identification Nos. 92564, 119016,471047 and NlST 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 CRM's. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglrnl. 5.0 
CRMs solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resun 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 prn. 

0 A' < 0,00090 

h! Sb < 0.00354 

h! As < 0.07082 

- Ba 0.00038 

- 0 Be < 0.00009 

!d Bi < 0.00283 

- 0 o.ooo54 

0 Cd ' 0.00450 

2 Ca 

M Ce < 0.03541 

cs < 0.00213 

0 Cr < 0.00080 

0 c o  0.00120 

0 C" < 0.00400 
M - Checked by ICP-MS 

6.0 lNTENDED USE 

!d DY < 0.04250 

M Er < 0.03541 

- E' < 002125 

!l! Gd 0.00708 

M Ga ' 0.00708 

!!! Ge < 0.04250 

!d Au < 0.02125 

M Hf ' 0.01417 

% Ho ' 0.00354 

0 In < 0.00200 

2! !=e ' 0.00110 

k! Ir < 0.03541 

&! La < 0.00354 

h!! < 0.02125 
0 - Checked by ICP-OES 

0 Li ' 0.00002 

&! L' < 0.00203 

0 Mg 0.05319 

- Mn 0.00029 

0 Hg < 0.01100 

!!! Mo 0.01417 

!!! Nd 0.01417 

0 Ni 0.00230 

!!!! Nb < 0.00354 

- n os 

&! Pd < 0.03541 

0 0.00480 

4 Pt < 0.01417 

0 ' 0.00170 
i - Spectral Interference 

- M Pr 0.00213 

- Re 0.00708 

Rh 0.00708 

!!! Rb ' 0.00708 

!! Ru 0.01417 

Sm < 0.00708 

0 s= 0.00002 

11 Se 0.00620 

0 si 0.00228 

!d ' 0.01417 

- 0 Na 0.00950 

- Sr 0.02849 

0 < 0.02500 

k! Ta ' 0.04958 
n - Not Checked For 

h!! Te < 0.21248 

- Tb < 0.00213 

- TI < 0.00708 

4 Th < 0.00708 

!d Tm ' 0.00283 

Sn < 003541 

- Ti < 0.35413 

y < 0.07082 

!?! < 0.01417 

0 " < 0.00090 

M Yb < 0.00708 

&! < 0.28330 

- Zn 0.00874 

hn Zr < 0 03541 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA. XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010214 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4°C. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in  Solution - 40.078; +2; 6: Ca(H20)6+2 
Chemical Compatibility - Soluble in HCI and HN03. Avoid H2S04, HF, H3P04 and neutrai to basic media. Stable with most 
metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, sulfate, oxalate, chromate, 
arsenate and tungstate in neutral aqueous media. 
Stability - 2-100 ppb levels stable for months in 1 % HN03 I LDPE container. 1-10,000 ppm solutions chemically stable for 
years in 1-10% HN03 / LDPE container. 
Ca Containing Samples (Preparation and Solution) - Metal ( best dissolved in diluted HN03 ); Ores ( Carbonate fusion in 
PtO followed by HCI dissolution); Organic Matrices (dry ash and dissolution in dilute HCI. Do not heat when dissolving to avoid 
precipitation of Si02 ) .The oxide, hydroxide, carbonate, phosphate, and fluoride of calcium are soluble in % levels of HCI or 
HN03. The sulfates (gypsum, anhydrite, etc.), certain silicates and complex compounds require fusion with Na2C03 followed 
by HCI / water dissolution. Contamination is a very real problem when analyzing for trace levels. 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxiai view): 
TechniauelLine Estimated D.L. Order Type Interferences (underlined indicates severe) 
ICP-OES 393.366 nm 0.0002 / 0.00004 p g h L  1 ion U, Ce 
ICP-OES 396.847 nm 0.0005 / 0.00006 pg/mL 1 ion Th 
ICP-OES 422.673 nm 0.01 / 0.001 pglmL 1 atom Ge 
ICP-MS 44 amu 1200 ppt da  M+ 160212C,28Sil60,88Sr 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 'k::'~ 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognlred by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, ac.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), 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 (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlO), Spain (AENOR), Switzerland (SQS) 

10.2 ISOREC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

10.3 

10.4 

10.5 

10.6 

- Chemical Testing -Accredited AZLA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "Generaf Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited AZLA Certificate Number 883.02 
AZLA 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 (KOIAS), 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) (ICBO ES) 

lOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utllization Facilities 

IOCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MiLSTD45662A (Obsolete/Observed) 



010215 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine taboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 09, 2005 - 
0 1 P 2001 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator $h -jq$4 
Certrflcate Approved By: Katalin Le, QC Manager I 

.) ,. - % ,:- - \  ; 1, . -. 
Certifying Officer: Paul Gatnes. PhD , Technical Director 



010216 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a  l y s  i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate tM83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 'Certification of Reference Materials - General and Statisiml Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Iron in 3.5% (abs) HN03 

Catalog Number: 
Lot Number: 
Starting Material: Fe powder 

CGFEIO-I, CGFEl0-2, and CGFEIO-5 
Y-FE03052 

Starting Material Purity (%): 99.999864 
Starting Material Lot No: 23503 
Matrix: DATE RECE I VED: - 

3.5% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,007 f 20 pglmL 9576 f 19 pg/g 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certifed value and the uncertainty: 

1.045 glmL (measured at 22" C) 

Certified Value ( 2 )  = CX, 

Uncertainty 

(w) = mean 

n = number of measurements 
B1 = The summation of all slgnificant estimated errors. 
(Most common are the errow from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n x, = individual results 

(n) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Bolh 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 4.0 
. 'Property of the result of a measurement or the value of a standard he reby  it can be related to stated references, usually national 
or international standards, through an unbroken chain of comparisons alt having stated uncertainties.' (IS0 VIM, 2nd ed., 1993, 
definition 6.10) 
. This IV product is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement. weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available. the term 'in-house std.' is specified. 

4.1 Assay Method #I 

Assay Method #2 

9981 f 34 pglmL 9551 f 33 pglg 
ICP Assay NlST SRM 3126a Lot Number: 000606 

10,007 * 20 pghL 9576 f 19 p g l g  
EDTA NET SRM 928 Lot Number 928 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010217 
4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 

for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceabildy numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy The balances are calibrated with a class 1 and/or class 2 analytical weight set These weights are tested annually by 
a NlST / NVLAP accredited calibration tab 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 procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos. 769543,217368/769543,217368/P14452, 176240/P14452, 176240 The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No 903-2680 are 
traceable to NIST Identification Nos 92564, 119016,471047 and NlST test report Nos 811/258522,811/2557078. and 236090. 

- - - -  _ _  - -__  -. 

4.3 

4.4 GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRM's. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs 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 removai of particles down to 0.3 um. 

0 ' 0.00270 

g Sb ' 0.00272 

M As < 0.05437 

M Ba < 0.05437 

0 Be ' 0.00005 

4 Bi 0.00218 

0 0.00090 

- Ca 0.00572 

fi Cd < 0.01631 

h! Ce ' 0.02719 

&! cs ' 0.00163 

M Cr ' 0.02719 

0 c o  ' 0.00110 

M cu < 0.03263 
M - Chedted by ICP-MS 

!!! DY ' 0.03263 

M ' 0.02719 

!!! < 0.01631 

& Gd ' 0.00544 

h! Ga ' 0.00544 

Ge 

M Au < 0.01631 

!!! Hf ' 0.01087 

Ho ' 0.00272 

M In 0.05437 

&! lr < 0.02719 

L Fe 

bd La ' 0.00272 

&! Pb 0.01631 

0 Li ' 0.00003 

!d LU ' 0.00218 

0 Mg 0.00185 

0 Mn ' 0.05000 

0 Hg ' 0.01100 

Mo ' 0.01087 

k? Nd e 0.01087 

- Ni ' 0.00230 

!d Nb < 0.00272 

- n Os 

- Pd < 0.02719 

i p  

hn pt < 0.01087 

0 < 0.00170 

6.0 INTENDED USE 

0 - Chedted by ICP-DES i - Spectral Interference 

@ Pr ' 0.00163 

!!! Re ' 0.00544 

M Rh < 0.00544 

&! Rb ' 0.00544 

M R' < 0.01087 

hn Sm ' 0.00544 
fi sc ' 0.05437 

&! Se ' 0.04350 

0 si ' 0.01000 

- Na 0.00831 

M *g ' 0.01087 

M Sr ' 0.00272 

- < 0.07200 

M Ta ' 0.03806 
n - Not Checked For 

!d Te < 0.16312 

- Tb ' 0.00163 

M TI ' 0.00544 

5 Th < 0.00544 

!!! Tm < 0.00218 

M Sn ' 0.02719 

b! Ti ' 0.27187 

- < 0.05437 

!!! ' 0.01087 

- < 0.01087 

b! Yb ' 0.00544 

- PA ' 0.21750 

- Zr ' 0.02719 

!d Zn < 0.10875 

s - Solution Standard Element 

For the calibration of analytical instruments including but no! rwnited to the following: 
ICP-AIIS, ICP-OES. FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparetion of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and lineaiity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use Store and use at 20 f 4°C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence: Coordination Number; Chemical Form in Solut ion - 55.847: +3. 6; Fe(H20)s" 
Chemical Compatibility - Stable in HCI, HNOs, H2S04 ,HF and H3PO+ Avoid basic media Stable with most 
metals and inorganic anions in acidic media 
Stabllity - 2-100 ppb levels stable for months in 1% HNO,/ LDPE container 1-10,000 ppm solutions chemically 
stable for years in I -5% HNOn / LDPE container. 
Fe Containing Samples (Preparation and Solution) - Metal (Soluble in HCI). Oxides ( If the oxide has been at 
a high temperature then Na2COs fusion in Pt' followed by HCI dissolution otherwise dissolve in dilute HCI), Ores 
( See Oxides above using only the fusion approach). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
Tee hniqueliine Estimated D.L. - Order Interferences (underlined indicates severs) 
ICP-OES 238 204 nm 0 005 / 0.001 pglmL 1 ion Ru, Co 
ICP-OES 239 562 nrn 0 005 / 0 001 pg/mL 1 ion Co. W,Cr 
ICP-OES 259 940 nm 0.006 IO.001 pg/mL 1 ion Hf, Nb 
ICP-MS 56 amu 970 ppt n/a M' 'PAr'5N'H, ''ArisO, SsAr'70'H , "AAr"0, 37Cl'60'H. 

40ca1s0 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Safety Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 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 (OS). Finland (SFS), France (AFAP), 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 (SPS) 

0 ;--ran 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producen" - Reference Materials Production - Accredited A2LA Certlficate Number 883.02 
A 2 l A  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MIL-ST045662A (Obsolete10bsetved) 
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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 concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
offour yearsfor s o l u f i b n s p a ' c R s g e ~ i n - ~ ~ ~ ~ ~ l ~ ~ e n ~ y -  polyethyiene bottles. W e n  stwed under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

- 

11.2 Expiration Date -The date afler 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 Labs concurs with state and federal regulatoty agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 05, 2005 - 
3i:2ooi 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager &.rL,~tn,(/\ :\. &. 

Certifying Officer: Paul Gaines, PhD., Technical Director 



i n o r  
010220 

g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesBistandards.com website: www.ivstanciards.com 

1.0 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 I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRlPTlON OF CRM Custom-Grade 10000 pg/mL Potassium in 1.4% (abs) HN03 

Catalog Number: CGK10-1, CGK10-2, and CGK10-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

Y-KO2129 
KN03 
99.9981 12 

B19PO1 
1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9983 f 5 pglmL 9759 f 5 pgig 

Certified Density: 1 023 g/mL (measured at 22" C )  

The Certified Value is based upon the most precise method used to analyze this CRM The following equations are used in the 
calculation of the certified value and the uncertainty 

Certified Value ( 2 )  = La ( X )  = mean 

n = number of measurements 
Uncertainty (i) = ~~(Ls,~,;I''~ 3, = The summation of all sigmficant estimated errors 

(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis ) 

n xi = individual results 

(n) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated 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 the measurement, weighing and volume dilution errors In rare cases 
where no NlST SRMs are available. the term 'in-house std ' is specified 

This IV product is Traceable to NlST via an unbroken chain of comparisons The uncertainties for each certified value are 

4.1 Assay Method #t 9926 -+ 36 pglrnL 9703 ? 35 pglg 
ICP Assay NET SRM 3141a Lot Number: 891312 

9983 f 5 pglmL 9759 2 5 pglg 
Gravimetric NlST SRM 

Assay Method #2 

Lot Number: See Sec. 4.2 

http://ivsalesBistandards.com
http://www.ivstanciards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001 The weights used 

for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (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 andlor class 2 analytical weight set These weights are tested annually by 
a N lST l  NVIAP accredited calibration lab The NlST test number is 822/2600f7-98 

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 E77-87 and NlST 
Monograph 150 using NlST Test Nos and Std Nos 769543,2173681769543, 217368/P14452, 176240/P14452, 176240 The 
in-house procedure No is 2-QC-001 Thermometers which are not calibrated vs standard thermometer No 903-2680 are 
traceable to NIST Identification Nos 92564, 119016, 471047 and N E T  test report Nos 81 1/258522,811/2557078, and 236090 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 

GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRM's. 

5.0 
CRM's 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 um. 

- A' 0.00072 

M Sb ' 0.00050 

M As .c 0.00995 

Ea < 0.00995 

0 Be < 0.00003 

!!! 5' < 0.00040 

0 < 0.00010 

b! Cd < 0.00299 

- ca 0.00357 

!!! Ce 0.00498 

M cs < 0.00030 

b! Cr < 0.00498 

M co < 0.00299 

!!'! cu ' 0.00597 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M Dy < 0.00597 

!!! Er 0.00498 

- M Eu < 0,00299 

!!'! Gd < 0.00100 

M Ga < 0.00100 

0 Ge ' 0.00026 

0 Au < 000051 

- M Hf -= 0.00199 

Ho < 0.00050 

hn In < 0.00995 

!!'! Ir ' 0.00498 

- Fe 0.00048 

- Pb 0.08559 

M La < 0.00050 

0 - Checked by ICP-OES 

I 0 L' < 000001 ' Lu < 000040 

' 0 Mg 000068 

- 0 Mn 000020 

M Mo 000199 

- M Nd < 000199 

- Ni < 000039 

- Nb < 000050 

- n os 

0 Hg < 000255 

b!! Pd < 0 00498 

- * < 000043 

- M Pt < 000199 

s K  

I - Spectral Interference 

Pr 000030 
I 
- M Re 000100 

- M Rh < 0 00100 

I Rb 055238 

M Ru < 000199 

vr Sm 000100 

0 s c  < 000002 

0 Se < 000851 

- 000058 

M Ag < 000199 

- Na 015315 

M < 000050 

- 001225 

1 Ta < 0 00697 
n - Not Checked For 

k? Te < 0.02986 

- Tb < 0.00030 

- M TI < 0.00100 

- M Th 0.00100 

M Tm 0.00040 

!!! Sf? < 0.00498 

- 0 Ti < 0.00012 

- M " < 0.00199 

- M Yb < 0.00100 

- Zn 0.00068 

< 0.00995 

0 " < 0.00015 

M ' 0.03981 

@ Zr ' 0.00498 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limrted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage B Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 29.0983; + I ;  (6); K'(aq) 

Chemical Compatibility - Soluble in HCI, HNOs, H2S0, and HF aqueous matrices. Avoid use of HCIO. due to 
insolubility of the perchlorate Stable with all metals and inorganic anions except CIO;. 
Stability - 2-100 ppb levels stable for months in 1 %  HNOJ / LDPE container. 1-10.000 ppm solutions chemically 
stable for years in I - 5 %  HNO, / LDPE container. 
K Containing Samples (Preparation and Solution) - Metal (Dissolves very rapidly in water); Ores (Sodium 
carbonate fusion in Pt' followed by HCI dissolution-blank levels of K in sodium carbonate critical): Organic 
Matrices (Sulfuriciperoxide digestion ) 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxlal view): 
TechniauelLine Estimated D.L. Ordet Interferences (underlined indicates severe) 
ICP-OES 766.490 nm 0.4 / 0.001 pglmL 1 atom ?.I* order radiation from R.E.5 on some optical 

ICP-OES 771.531 nm 1 .O / 0.03 VglrnL 1 atom 2"' order radiation from R.E.s on some optical 

ICP-OES 404.721 nm 1.1 / 0.05 pg/mL 1 atom U , e .  
ICP-MS 39amu 10 PPt n/a M' =Arti, "Nai60. "Se 

(Coordination Number in parentheses is assumed, not certain.) 

designs 

designs 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM 

HOMOGENElN - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.1 IS0 9OOl:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (dQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS). Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
-Chemical Testing - Accredited AZLA Certificate Number 883.01 

w 
[&CCREDITED] 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Auslria (BrnwA). Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNtA). 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-SINGIAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix E - Nuclear Regulatory Commission - Domestic Licensing of Production and Utiliratlon Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Sheif life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. M e n  stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date 

Certification Date: October 17, 2005 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida. QA Administrator 6/& -qLcL. 

Certificate Approved By: Katalin Le, QC Manager rL ,fk-b . \ ,k, 

i2.R Auxy Certifying Officer: Paul Gaines, PhD , 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: ivsalesQvstandards.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 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Magnesium in 1.4% (abs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: Mg metat 
Starting Material Purity (YO): 99.994984 
Starting Material Lot No 
Matrix: 

CGMGIO-I. CGMG10-2, and CGMGIO-5 
X-MG03018 

91 191 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

? 0,039 ?J 31 pglmL 

1.051 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (5) = &, (s) = mal 

n = rimer of measurerrents 
ZS = The Sumnafion d all significant estimated errurs 
(Most c o m n  are the a-rmsfromlnstrumntal mmremnt, 
weighing, dilutionto volurre, a d  the fixed arcr reported on t he 
NlST SFmn certificate of anat@.) 

n xl = irdwidual rewits 

En)" 
Uncertainty (9 = 2 r d C ~ , ~ * n  

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

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 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ec., 1993, definition 6.10) 
r, This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,039 ?: 31 pglmL 

10,079 k 21 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NET SRM 3131a Lot Number: 991107 

Assay Method #2 

INf3RGANI C t..ARS/RADCHEM LARS 

http://ivsalesQvstandards.com
http://www.ivstandards.com
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4.2 MLANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP 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 procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452, 176240/P14452,176240 The 
in-house procedure No. is 2QC-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. 811/258522.811/2557078, and 236090, 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 5.0 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. 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 Dy < 0.03601 

M Er < o.03000 

M ELI < 0.01800 

M Gd < 0.00600 

- M Ga < OOO600 

M Ge c 0.03601 

M Au < 0.01800 

M Hf < 0.01200 

- M Ho < 0.00300 

M In < 006001 

- M Ir < 0.03000 

- 0 Fe 0.03704 

M La c 0.003oo 

!!! 0.00180 

??. Re c 0.006oo 

M Rb < 0.00600 

M < 0.01200 

M Rh < 0.00600 

hn S m  0.00600 

M SC < 0.06001 

M Se < 0.04801 

0 s i  0.02357 

Ag < 0.01200 

- 0 Na 0.02189 

k! Sr < 0.00300 

- n S  

- 0 CU 0.00674 0 Pb 0.02694 - 0 K < 0.05000 !!! Ta < 0.04201 4 Zr < 0.03000 

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 analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTiONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stwage (t W d h g  - Keep tightly sealed when not in use. Store axl use at 2l zk 4°C. Do mt pip& hrn mrtainer. Do nb Mum 
portions removed f u  pipelting to conlaim. 
R d c  Waht: Velence: C m d n a t i m  Munber:  M e a l  Form in M a n  - 24.305 +2: 6 MalHX)'L1' -. - . 
ChanCcal C&&tibi~ty: Soluble in Ha ,  HNO,, a h  HSO. awid HF, KP0.ai-d neutred to'kisic media. Stable with most 
metals and horgaric anions fcrming insoluble silicates, cakondes, hgroxides, oxides, md tmgstdes in &rat m d  gghtly acidic 
media. 
StabiCty - 2-1 00 ppb levels st&le for months in 1% HNO, I LDPE ca-tainer. 1-10,000 ppm soknim chemically stable for years in 
1-IO%HNO,IU>PE mrtainer. 
h&j Cstainirg Sarpl~[Prep+in and Sdulim) - tMal,(Best dissdved In diluted HNO, ); Oxide (Readiiy soluble in above 
comp&ble aqmous acldlc solutions] Ores (Catbmate rusion ti7 Pto fa l lmd by HCI dissolution] Organlc Matnces (Sulfuric I 
perodde digestion or niiric j sulfuric I perchlaic acid decampmiti, or dry &I evd dissolLtion in dilute HCI). 
#uric  Spgtmscclpic Marrratim (ICP-OES D.Ls aregiuen as radilarrial uiew): 
T ' ueiline Estinebad D.L Order I M e r e n u s  ordefined indid= seere at F corns.) 
I C E &  279.5s nm 0.0132 K ~ . m w h L  I- ion Th 
ICP-OES 280.2TO IWI 0.0m3 10.CBa05 VgltTa 1 ion U , V  
ICP-OES 285.213 nm 0.0m 10.00m3 p$nL 1 dom U, Hf, Cr, Zr 
ICP-MS 24 amu 42 nla M' 'Li'W, T i  la , 'Ta'x 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.0 QUALITY STANDARD DOCUMENTATION 

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 Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina ([RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) . Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (€LOT), 
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) 

10.2 IsoIIEL 17025 - (999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 

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 (SAGSINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 IOCFR2.1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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I 1  .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

-- 
11 .l 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 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-SPO1 020) of chemicallystable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that sotution standards be 
assigned a one-year expiration date. 

Certification Date: April 15, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901 -1900 fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .o 

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@) 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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade IOQQO pg1mL Sodium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 
Starting Material Purity (YO): gg.ggg8qg 
Starting Material Lot No: 42063 
Matrix: 

CGNAIO-1, CGNAIO-2, and CGNAIO-5 
Lot Number: X-QNA02148 

1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,006 i 6 pghL  

Certified Density: 1.032 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (s) = & ( E )  =mean 

n = rumber of measurements 
Est= The summatian of all s iqn i i i~nt  estimstd errors. 
(Most mmmon are the ermrsfrom instrumental msasusment, 
neighing, dilution to volune, and the f i zd  ermr reported on the MIST 
SRM oertifioate of analwis.) 

n xt = individcal resutts 

Uncertainty 4) = 2!<+7'" 
(nl 

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 
"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 is Traceable to NET via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 10,019 t 33 pglmL 
ICP Assay NET SRM 3152a Lot Number 990907 

Assay Method #2 10,006 2 6 pg1mL 
Gravimetric NlST SRM Lot Number: See Sec 4.2 

I MORGAN 1 c: CABSfRADCHEM LABS \OF4 
5310 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BAUNCE 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 
Instiute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. 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 analytical weight set. These weights are tested 
annually by a NlST 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. 9032680 which was certified in accordance with the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564.119016,471047 and NIST test report Nos. 81 11258522, 81112557078, 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. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN gg/rnL 
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 vm. 

0 AI 0.00090 

- Sb ' 0.00050 

M As < 0.00999 

M Ba < 0.00999 

0 Be 0.00020 

- Bi 0.00040 

- 0 B < 0.00060 

- Ca 0.00050 

E Cd ' 0.00300 

!@ Ce < 0.00500 

M cs < 0.00030 

Cr ' 0.00500 

M c0 < 0.00300 

M DY ' 0.00600 

!!!! Er < 0.00500 

M Eu ' 0.00300 

M Gd 0.00100 

- M Ga < 0.00100 

0 Ge < 0.00150 

0 A' ' 0.00300 

M Hf < 0.00200 

M Ho < 0.00050 

- M In < 0.00999 

!k! Ir < 0.00500 

0 Fe < 0.00110 

M La ' 0.00050 

- 0 LI < 0.00003 

0 Mg 0.00010 

Q Mn < 0.00003 

2 Hg ' 0.01500 

M Lu < 0.00040 

!d Mo 0.00200 

M Nd ' 0.00200 

- 0 Ni < 0.00230 

&! Nb < 0.00050 

- n Os 

!k! Pd < 0.00500 

0 < 0.04000 

M Pt < 0.00200 

M Pr < 0.00030 

M Re < 0.00100 

M Rh < 0.00100 

M Rb ' 0.00100 

- M Ru 0.00200 

hA Sm 0.00100 

0 sc < 0.00002 

0 Se < 0.05000 

si < 0.00340 

M Ag 0.00200 

- S Na 

M Sr < 0.00050 

- < 0.07200 

I?! Te ' 0.02998 

M TI < 0.00100 

- M Th 0.00100 

!!d Tb < 0.00030 

Tm < 0.00040 

M Sn < 0.00500 

0 Ti < 0.00070 

- M * < 0.00999 

M " ' 0.00200 
Q V < o.00090 

- M Yb ' 0.00100 
h!! < 0.03997 

0 0.00250 

0 cu < 0.00140 !!! Pb < 0.00300 - 0 0.04000 !!! Ta < 0.00700 !!! Zr < 0.00500 
i - Spectral Interference M -Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sdalad v!&n ncff In use. Store and use at 20 t 4'C. Do not pipet from 
container. Do nd return pwtions removed for pipatting to container. 
htomdc W d m  Valence; Coordination t4-w C h m h l  Form in Solution - 22.98977; +1; (6); Na'(aq) 
largely ionic in nsture (Coordination Number in parentheses is ussum ed, not certain .) 
Chemical Corrgatibility - Soluble in HCI, HNOq H 6 0 r a n d  HF equeous matrices. Stable dth all metals and 
imrgenic anions. 
Stability-2-100pptrlevalsstsbie for morrthsinlS6HNO5I LDPE rnntainer. 1-10,WD pprn solutionschemically 
stable lbr years in I -5% HhlCb I LDPE container. 
Ne Containing Samples (Preparation and Solution) - Metal @ i s s l w s  very rapidly In water1 Ores (Ltthium 
carbDnate fusim in graphite crucible followd by HCI dissolutlon - blank levels of Na in lithium carbonate 
niticalR Organic Mtdriies (Sulfuric I peroxide digestIan or nitrlcisulturiclperch!oric acid decompasttion). 
Atomc Spectmotopic lnfornrrtion (ICP-OES D.L.0 8re given as 

Esm&aRL enfec (unddined indiates sevetz) 
atom 2 wds mdidion fmm R E  .s onsome optical 

- 
ICPOES 589.S5nm O.(RIO.W009 pgtrnnt 1 

ICP-OES 589.995nm 0.m fOQ06 VghL 1 darn 2 order radidiw frwn R .E .s on scune ophml 

view): 

$signs 

designs 
1 
n/a iFrn Y * @ ~ a * z  

ICP-OES 350.237 nm 2.0 t o m  pglrnL 
ICP-FAS 23 mu 310 R@ 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material SaRey 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 10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 

Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina ([RAM). Australia (QAS), Austria (aQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SO? ,,,,,. , ~ 

{(Jq 'S; 
.. .._-_ ../ 

\ _. --..._ , 

Standards Council of Canada (SCC) . *i.;.. b.,? 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemlcal Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual 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 (SACSINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 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 MIL-STD45662A (Obsolete10bserved) 
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11.0 DATE OF CERTtFlCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explratlon Date - The date after which a CRM should not be used. Routine laboratorj use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and 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: October 11, 2004 
Expiration Date: . 7 t' I ,  .s ,- i r i > . .  

- b - -  i 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: 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  
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 uncerlainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label($), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Lithium in 0.07% (abs) HN03 

Catalog Number: CGLI1-1, CGLI1-2. and CGLII-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

x-L102079 
Li2CO3 
99.997165 
1123 
0.07% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

999 f 3 vg/mL 

1.004 g l m l  (measured at 22” C) 

The Certified Value is the ICP value The following equations are used in the calculations of the certified value and the uncertainty 

Certified Value (4 = & (5) - mean 

n = number of measureme& 
&, = The summation of allsignificant estimated enors. 
(Most m m m m  are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM oertiiioate of anahrsk.) 

n xI = indluldual res& 

u n cer tainty (*I= 2[( Z S ~ ~ ’ ’ *  
( n) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or International standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via dired comparison to NlST SWs. 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 999 f 1 pglmL 

999 f 3 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 
ICP Assay NET SRM 3129a Lot Number: 000505 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. 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 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

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 En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001.Therrnometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentrfication Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,81112557078, 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 ICPIMS AND ICP-OES IN ~ g l m L  
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 0.00100 @ Pb < 0.00599 - 0 K 0.00950 k! Ta < 0.01399 !!d Zr < 0.00999 

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 analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage& Handing -Keep ti@l y sealed h e n  not in use S t m  and use at 20 t 4'C. Do not pipet tom mntaher Do 
not return pottiom rem wed for pipelting to c6nlaher. 
Cltadc Weight; U a h e  Cmrdnation Nurrber; Chanilcal Formin Soiolai~n- 6.941; + 5 ;  @); Li'(a$ large effecilve 
radius due to hydretimn sphere (Coordination Number in parenthems is assumed, 
not certain.) 
Cbnical Gompmtitilii- Soluble in HCI, HNCh, H~S01and HF aqueous matrices. Stable with all metalsand 
inorganic anions. 
Stability- 2-100 ppb levels stabte for month in 1% HNO?rlU)PE container. 1-10,000 pym sofutionschemically stable 
for years in 15% HNOII LDPE container. 
Li Cwtainip Sanples Preparation and Solution) -Metal (Dissdtes very rapidly In  WerX Ores (Sodium carbonate 
fusion in Pt followxl by HCI dissoltd!on.blank leveh of U in d u r n  carbonds aitlcal); OrganicMattices (Sulfuflc J 
pro%& ctigestion or nitric I sulfiaic I perchloric add decomposition). 
A t d c  Specbogcapsc lnlbrmaticrr BCP-OES ILLsare $urn as -vim@ 

EstlrretedO.L. QUkX Ijarr: nder(ined IndicEtes severe) 
ICP-OES 670.784 nm O.QOZ i U.OQOO2 p g h L  1 d m  =tom R.E.son r m e q l i m l  

&signs 
ICP-OES 460.286 nm 0.9 10.04 pghL I atom D, Th 
ICP-oES 325261 nm 1.2 10.05 p g h ~  I atom 3 Ih, Hi 
ICPklS 7 amu 10ppf nla M 

8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Counc~l for Accreditation (RVA) 
Entidad Mexlcana de Acreditacion, a c.(EMA) 
Members of lQ 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), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

-Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2lA Mutual Recognition Agreement Partners: 

!!!Eia' 
10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 

Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipe~ (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 Unlted States (NVLAP) (ICBO ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domestlc Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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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 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 l ie  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabitii. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 10,2004 

Is%@= 
01~2?106 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

W'Wkate Approved BY: Katalin Le, QC Manager 

P& &- Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 
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! c; :  . .. - ,?l;ic:!k .. j<b,c?I-:;,s~ :!j:i:? : iei: &JQ.469./.79? - 722.901 ,;?i:';C. 

:.c:,:~,-.!:,~7i: I.:*, jersey ;E?)! . ('5,: ~ C X :  732.9Ci. i SO3 

1 .O INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31 :2000 (Reference Materials-Contents of Certificates and Labels), 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 Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglrnL Barium in 0.1% (abs) HN03 

Catalog Number: CGBA1-1, CGBA1-2, and CGBAlJ  
Lot Number: Y -BA02033 
Starting Material: Ba(N03)2 

Starting Material Purity (%): 99.985748 

Starting Material Lot No: 22898 DATE RECEIVED: - 
Matrix: 0.1 % (abs) HN03 

DATE OPENED: --- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES INaRG: -_~k5.!! ---- - ---- 

Certified Concentration: 998 2 pglrnL 

Certified Density: 1.000 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: 

Certified Value (n) = & ( n )  mean 
n x l  = individual results 

n = number of measurements 
112 

Uncertainty (k) = 2~Cs1,]21 Csl  = The summation of all significant estimated errors 
(n) (Most common are the errors from instrumental measurement 

weighting, dilution to volume. and the fixed error reported on the NIST 
SRM certihte of analysis.) 

The independent samples t-test was used to determine if there is agreement between Ule above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement wlthin the stated uncertainties. Thls agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Properly of the result of a measurement or the value of a standard whereby it can be related to stated references. usually 

national w international 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 NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into accwnt the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NEST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 995 f 3 ~ g l m L  
ICP Assay NlST SRM 3104a Lot Number: 992907 

Assay Method #2 998 * 2 pglmL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for teshng are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2 

The NlST test number is 8221260017-98. All analytrcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Arnboy. The balances are calibrated wtth a class 1 andlor class 2 analytrcal weight set. These weights are tested 
annually by a NlST I NVLAP accredited caiibfation lab The NlST test nlrmbet is 822/2260017-98 

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 bath the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos and Std Nos.: 769543, 217368J769543.217368fP14452, 176240lP14452, 176240. The 
in-house procedure No. is 2-QC-001 Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NET test report Nos. 811/258522.811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRMs. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensittve method 
for each element. is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Flltered CIean Roam. An ULPA-Filter 
is 99.9985% efficient for the removal of particles down to 0 3 prn, 

5.0 

0 0.00427 

M Sb ' 0.00099 

M As ' 0.01984 

2 Ba 

M Be ' 0.00099 

- < 0.00079 

M ' 0.13889 

M Cd ' 0.00595 

0 Ca 0.00695 

Ce < 0.00992 

M cs 0.00060 

Cr < 0.00992 

M c u  ' 0.01190 

fi c0 ' 0.00595 

M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.01190 

Er 0.00992 

0 Eu < 0.00040 

0 Gd ' 0.00052 

!d Ga < 0.00198 

M Ge < 0.01190 

b! *u ' 0.00595 

Hf ' 0.00397 

E Ho < 0.00099 

- M In < 0.01984 

- M Ir < 0.00992 

- Fe 0.00417 

0 La ' 0.00020 

!!d Pb ' 0.00595 
0 - Checked by ICP-OES 

- 0 ' 0.00400 

' 0.00079 

9 Mg 0.00114 

M Mn < 0.00794 

0 Hg < 0.01200 

M Mo ' 0.00397 

0 Nd ' 0.00140 

M Ni ' 0.01587 

M Nb 0.00099 

5 os 

!d Pd ' 0.00992 

0 ' 0.00260 

hn Pt < 0.00397 

9 < 0.00180 
i - Spectral Interference 

An Pr 0.00060 

M Re 0.00198 

- Rh < 0.00198 

Rb ' 0.00198 

M Ru ' 0.00397 

0 Sm ' 0.00071 

sc < 0.01984 

Se < 0.01587 

si < 0.00340 

*g < 0.00397 

M Na 0.19841 

- Sr 2.18330 

0 < 0.02500 

0 Ta ' 0.00690 
n - Not Checked For 

E Te < 0.05952 

Q Tb ' 0.00390 

< 0.00198 

M Th 0.00198 

M sn .c 0.00992 

Ti < 0.09921 

- M w < 0.01984 

- " ' 0.00397 

- M Yb ' 0.00198 

4 Tm 0.00079 

4 ' 0.00397 

- 0.32749 

0 Zn 0.17863 

M ' 0.00992 
S - Solution Standard Element 

For the calibration of analytical lnstrumenls including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 

8.0 

9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 
Storage B Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from container. Do not 
retum portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 137.33; +2: 6; Ba(H20)6+2 
Chemlcal Compatibility - Soluble In HCI, and HN03. Avoid H2S04, HF and neutral to basic media. Stable with most metals 
and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, sulfate, oxalate, chromate, arsenate. 
iodate, molybdate, sulfite and tungstate in neutral aqueous media. 
Stability - 2-100 ppb levels stable for months in 1% HN03 / LDPE container. 1 -10,000 ppm solutions chemically stable for 
years in 1-3.5% HN03 I LDPE container. 
Ba Containing Samples (Preparation and Solution) - Metal@ best dissolved in diluted HN03 ); Ores( Carbonate fusion in 
PI0 followed by HCI dissolution. If sulfate Is present dissolve the fuseate using HCI I tartaric acid to prevent BaS04 precipitate 
); Organic Matrices (dry ash and dissolve in dilute HCI.) 
Atomic Spectroscopic Information (ICP-OES D.L.s a# given as radiallaxial view): 
TechniauelLine Estimated D.L. Order TW Interferences (underlined indicates severe) 
ICP-OES 455.403 nm 0.002 IO.0001 Mg/mL 1 ion Zr, U 
ICP-OES 233.527 nm 0.004 I0.0003 pg/mL 1 ion 
ICP-OES 230.424 nrn 0.004 / 0.0005pglrnL 1 ion Mo, Ir. Co 
ICP-MS 138 amu 1 PPI n/a M+ 122Snl60,122Te160 

HAZARDOUS INFORMAflON - Please refer to the enclosed Material Safety 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 @m 
10.1 

10.2 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognlred 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 (&XI,  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 (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 

10.4 

10.5 

10.6 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA). 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 Stales (NVLAP) (ICBO ES) 

lOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MlLSTD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged. unopened, and 
unused standard stored under environmentally controlled and monitored conditions will rernaln withln the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatoiy agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 27, 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

flA7y.4 
Certificate Prepared By: Nick Maida, QA Administrator 

[#&Jih dv Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. PhD.. Technical Director Ep: 4&% 
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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 087Ol usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / RI 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 Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnL Beryllium in 2% (abs) HNOo 

Catatog Number: 

Starting Material: Be(OOCCH3)2 
Starting Material Purity (%): 99.999897 

Matrix: 

CGBEI-1, CGBEI-2, and CGBEI-5 
Lot Number: Y -BE01 107 

Starting Material Lot No 01-10-01 
2% ( a b )  HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

1008 ? 3 pglmL 

1.022 g/mL (measured at 22" C) 

Certified Value (s) = &I 

n 

TRACEABILITY TO NIST AND 

(z) = mean 
XI = individual results 
n = number of measurements 
c s ,  = The summation of all significant estimated errors 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis ) 

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 is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1008 f 3 pglrni 
ICP Assay NlST SRM 3105a Lot Number: 892707 

Assay Method #2 1001 VglrnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 

for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (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 Cop. of South 
Arnboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NET / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIERATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452.176240/P14452, 176240. The 
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. 

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 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. 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. 

- < 0.00800 

- M Sb < 0.00109 

M As < 0.02175 

M Ba < 0.02175 

Be 

- Bi < 0.00087 

Q .z 0.01200 

- Cd < 0.00652 

I Ca 0.00164 

- Ce < 0.01087 

0 Cr < 0.00900 

cs < 0.00065 

M c0 < 0.00652 

M cu < 0.01305 
M - Checked by ICP-MS 

M Dy < 0.01305 

?I? Er < 0.01087 

k! < 0.00652 

k! Gd < 0.00218 

M Ga < 0.00218 

!d Ge < 0.01305 

M A' < 0.00652 

- Hf < 0.00435 

M Ho < 0.00109 

M In < 0.02175 

- Ir < 0.01087 

- fe 0.00268 

M La < 0.00109 

- Pb < 0.00652 
0 - Checked by ICP-OES 

- 0 Li < 0.00002 

!Y! Lu < 0.00087 

0 Mg < 0.00003 

0 Mn < 0.00002 

0 Hg < 0.01500 

M Mo < 0 . W 3 5  

M Nd < 0.00435 

M Ni < 0.65245 

- M Nb < 0.00109 

os 

- Pd 0.01087 

F P  

k! Pt < 0.00435 

- 0 K < 0.10000 

i - Spectral Interference 

Pr < 0.00065 

Re 0.00218 

- Rh < 0.00218 

I Rb < 0.00218 

R' < 0.00435 

M Sm < 0.00218 

Q sc < 0.00009 

- 0 s i  0.00649 

M Se < 0.01740 

b! Ag < 0.00435 

0 Na 0.00368 

Sr < 0.00109 

i s  
M Ta < 0.01522 

II 1 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 DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses. contact IV Technical Staff 

!!! Te < 006525 

M Tb < 0.00065 

TI < 0.00218 - 
- Th < 000218 

M Tm < 0.00087 

b! Sn < 001087 

M < 0.10874 

- < 002175 

?I? " < 000435 

- ' 000435 

~ M Yb < 0.0021,8 

< 008699 

M Zn < 004350 

- < 001087 

: 
s -Solution Standard Element 
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 i 4°C. DO not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 9.01218; +2; 4; Be+(H20)4+2 
Chemical Compatibility - Soluble in HCI, HN03, HzSO4 and HF aqueous matrices. Stable with ail metals and 
inorganic anions. 
Stability - 2-100 ppb levels stable for months in 1 % HNO, / LDPE container. I-10,000 ppm solutions 
chemically stable for years in 5-10 Yo H N 0 3  / LDPE container. 
Be Contalning Samples (Preparation and Solution) - Meta I(is best dissolved in diluted H2S04 ); Be0 (boiling 
nitric, hydrochloric, or sulfuric acids or KHS04 fusion); Ores (HzSOdHF digestion or carbonate fusion in Pt’); 
Organic Matrices (sulfuriclperoxide digestion or nitric/sulfuric/perchloric acid decomposition, or dry ash and 
dissolution according to the Be0 procedure above). 
Atomic Spectroscoplc Information (ICP-OES 0.L.s are given as radiallaxial view): 
TechniaueILine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 313.042 nm 0.0003 IO.00009 pgImL I ion V, Ce, U 
ICP-OES 234.861 nm 0.0003 10.00016 pg/mL 1 atom Fe, Ta. Mo 
ICP-OES 313.107 nm 0.0007 10.0005 pg/mL 1 ion Ce. Th, Tm 
ICP-MS 9 arnu 4 PPt n/a M’ 

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. 

i0.1 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 Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JOA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration” - Chemical Testing - Accredited A2LA Certificate Number 883.01 

q0.3 ISOIIEC Guide 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), Austria (BmwA), Belgium (BELTEST) (BKO-OSE). 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 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllitles 

10.5 lOCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (ObsoleteIObserved) 
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11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf lite is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-lie of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 21, 2005 

Expiration Date: 
01 k 

12.0 NAMES AND SIGNATURES OF CERTlFYiNG OFFICERS 
Certlficate Prepared By: Nick Maida, QA Administrator 

CertMcate Approved By: Katalin Le, QC Manager 6- .f -,G. 2 - x  LA- 

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  / v l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

1 .O 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 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 Chromium (+3) in 1.4% (abs) HN03 

Catalog Number: CGCR(3)l-1, CGCR(3)1-2, and CGCR(3)l-5 
Lot Number: Y-CR02145 
Starting Material: (NH4)2Cr207 DATE REC=EIVE:D: 
Starting Material Purity (%): 99.997402 
Starting Material Lot No. ~ 2 5 ~ 0 4  
Matrix. 1.4% (abs)HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 L 4 pglmL 995 +- 4 v g l g  

Certified Density: 1 01 1 g/mL (measured at 22” C) 

The Certified Value is the instrument analysis value The following equations are used in the calculation of the certified value and the 
uncertainty 

Certified Value ( P )  = k . 5  

Uncertainty (k) = 2 r ( : s 3 g  

( 3 )  = mean 

n = number of measurements 
Zst = The summation of all significant estimated errors 
(Most common are the errors from Instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certficate of analysis ) 

n x, = indivtduai results 

(n) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby it can be related to stated 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 is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no N E T  SRMs are available, the term ‘in-house std.‘ is specified. 

4.1 Assay Method #I 1006 f 4 pg/mL 
ICP Assay NlST SRM 31 12a Lot Number 990607 

1004 f 5 VglrnL 984 i: 5 pglg (Avg. 2 runs) 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

995 f 4 pglg ( Avg 2 runs) 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001 The weights used 

for testing are annually compared to Gerhart Scale Corporation s master weights and are traceable to the National Institute of 
Standards and Technology (NIST) The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2 The NlST 
test number is 822/260017-98 All analytical balances are calibrated every 4 months by Gerhart Scale Corp of South 
Amboy The balances are calibrated with a class 1 and/or class 2 analytical weight set These weights are tested annually by 
a NlST / NVLAP accredited calibration lab The NlST test number is 822/260017-98 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calsbrated 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/P144.52. 176240jP14452, 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 81 1/2557078 and 236090 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRM's 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRM's 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 urn 

0 AI < 000090 

- Sb < 0.00050 

As < 000996 

!!!! Ba < 000996 

- Be < 0.00050 

k! Bi < 0.00040 

- 0 6 < 0.01000 

- Cd < 000299 

- 0 Ca 0 00120 

!!! Ce < 000498 

M cs < 0 00030 

.- S Cr 

M c0 < 000299 

M cu < 0.00598 

M Dy < 000598 

!! Er < 000498 

M Eu < 000299 

- M Gd < 000100 

-_ M Ga 000080 

k! Ge < 000598 

M Au < 000299 

M Hf < 000199 

- Ho 000050 

M I" < 000996 

- I r  < 000498 

- 0 Fe 001000 

M La ' 0.00050 

- Pb 005579 
M - Checked by ICP-MS 0 - Checked by ICP-OES 

6.0 INTENDED USE 

- 0 Li < 0.00002 

LU < 0.00040 

0 Mg ' 0.00030 

- M Mn < 0.00399 

0 Hg < 0.01500 

M Mo < 0.00199 

- M Nd < 0.00199 

- Ni .= 000797 

M Nb < 0.00050 

5 os 
- Pd < 0.00498 

.-" 0 ' 004000 

- M pt < 0.00199 

!2 K 0.12000 
i - Spectral Interference 

M < 000030 

M Re < 000100 

- M Rh < 000100 

- M Rb < 000100 

Ru 0.00199 

??. Sm < 000100 

M sc ' 0.00996 

M Se < 000797 

si 000600 - 

M Ag ' 000199 

- Na 001700 

- Sr < 000050 

! S  

b!! Ta ' 000697 
n - Not Checked For 

Te < 002989 

M Tb < o00030 

- M TI < 000100 

- M Th < 000100 

I M Tm < 000040 

- 0 TI < 0 00100 

- < 000996 

M u < 000199 

- 0 " .z 002000 

M Yb < 000100 

M Sn < 000498 

!d < 003985 

0 Zn < 000400 

!d Zr < 000498 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correctton coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealed when not in use. Store and use at 20 t 4°C. Do not pipet from Con! 
return portions removed for pipetting to container 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 51.9961; +3, 6 .  Cr(H20)6’+ 
Chemical Compatibility - Stable in HCI, HN03. H2SO+ HF, H,PO4. Avoid basic media. Stable with most me 
anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HNO,/ LDPE container. I-10,000 ppm solutions chemically 
1-5% HNOj / LOPE container. 
Cr Containing Samples (Preparation and Solution) - Metal (soluble in HCI ): OxideslOres (Chrome oreloxides 
dissolve. The following procedures [A-D] are commonly used: 

A. Fusion with KHSO, and extraction with hot KCI. The residue fused with Na2C03 and KC103. 3.1 
B. Fusion with NaKSO, and NaF, 2.1 
C. Fusion with magnesia or lime and sodium or potassium carbonates, 4: l  
D. Fusion with Na202 or NaOH and KN03 or NaOH and Na202. 
Nickel. iron, copper, or silver crucibles should be used for D. Platinum may be used for A, B and C): 

Organic Matrices (Ash at 450?C followed by one of the fusion methods above or sulfuriclhydrogen peroxide acid 
applicable to non oxide containing samples) 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
Technique/Line Estimated D.L. - Order Interferences (underlined indicates severe) 
ICP-OES 205.552 nm 0.006 / 0.0008 pg/mL 1 ion @ 
ICP-OES 284.325 nm 0.008 / 0.0007 pg/mL 1 ion 
ICP-OES 276.654 nm 0.01 IO.001 pglmL 1 ion Cu. Ta. 
ICP-MS 52 amu 40 PPt nla M* %Sl60, ‘CAr’aO -The “Cr. 53Cr, “Cr lines suffer fro 

potential interferences from suifur. chlorine and ar 
oxygen. nitrogen and carbon. 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM 

HOMOGENElTY - 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 Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM). Australia (QAS). Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAB), Germany (DQS), Greece (ELOT) 
Hungary (MSZT), Ireland (NSAI). Israel (SII). ltaty (CISQ). Japan (JQA). Korea (KSA-QA), Netherlands (KEMA). Norway (NCS). 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Sfovenia (SIQ). Spain (AENOR). Switzerland (SQS) 

10.2 

10.3 

10.4 

10.5 

10.6 

q ISOllEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration” 
- Chemical Testing -Accredited A2LA Certificate Number 883.01 

@WREWZ’EII 
ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (DAR). Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ) Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS) United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licenslng of Production and Utilization Facilities 

lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD45662A (Obsolete10bserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDIN 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mC low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life 
Inorganic Ventures Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date 

Certification Date: September 21, 2005 

Expiration Date: 

01 c211os 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 
q L l - u 4 4 d - ~ 4  

Certificate Approved By: Katalin Le, QC Manager & ,.,-,th,t\ \ xh. 

ELR Auk Certifying Officer: Paul Gaines, PhD., Technical Director 
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~NORGAN~C" C E R T I F I C A T E  O F  A N A L Y S I S  
V E N T U R E S  .......................... <,...,.,.....,. 

? 

,.$;; LF~V;, : .~~:  .: *.,, s!-,~:<; > L t ; l ; :  (3 ~e : d3C.<jS.&i,?Y . 732,901.; 9;,ij 

1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certifted Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), IS0 Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0  Guide 351989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglmL Copper in 2% (abs) ~ N 0 3  

Catalog Number: CGCU1-1, CGCU1-2, and CGCUl-5 
Lot Number: YGU02077 
Starting Material: Cu shot - 
Starting Material Purity (%): 99.999437 
Starting Material Lot No: ~ 0 9 ~ 1 3  

DATE RECEIVED : 

Matrix: 
DATE 

2% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 f 2 pglmL 

Certified Density: 1.015 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 ~n the 
calculation of the c e r t i i  value and the uncertainty: 

Certified Value (a) = ( 2 )  = mean 
n x l  individual results 

n = number of measurements 
1R 

Uncertainty (f) = 2 ~ S s l #  Cs l  = The summation of all significant estimated errors 

(n) (Most common are the errors from instrumental measurement 
weighting, dilution to volume, and the fixed error reported on the NlST 
SRM cetiicate of analysis.) 

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 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd ed., 
1993, definition 6.10) 

This N produd is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each c e t i i  value are 
reported, taking into account the SRM uncertainty enor and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 1003 f 3 pg/nlL 
ICP Assay NlST SRM 31 14 Lot Number: 891 81 1 

Assay Method #2 1000 f 2 pg/mL 
EOTA NIST SRM 928 Lot Number: 928 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (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 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 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 E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/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 NlST test report Nos. 811/258522,81112557078, and 236090, 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 n used to calibrate all Class A glassware used in the 
manufacture and quality control of CRMs. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRM's 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 99.9985Oh efficient for the removal of particles down to 0.3 pm. 

Q AI ' 0.00090 

M Sb ' 0.00252 

M As ' 0.05045 

M Ba ' 0.05045 

M Be ' 0.00252 

- M Bi ' 0.00202 

!!L! ' 0.35312 

M Cd ' 0.01513 

Q Ca 0.00011 

Ce ' 0.02522 

cs ' 0.00151 

M Cr 0.02522 

M c0 e 0.01513 

5 cu 
M -Checked by ICP-MS 

hn < 0.03027 

!!! Er < 0.02522 

M Eu < 0.01513 

b!! Gd < 0.00504 

!d Ga < 0.00504 

h! < 0.03027 

- M Au ' 0.01513 

M Hf ' 0.01009 

!!L! Ho < 0.00252 

M In ' 0.05045 

- Ir ' 0.02522 

e Fe 0.00054 

M La ' 0.00252 

I M pb 0.00050 

0 Li ' 0.00002 

M Lu ' 0.00202 

Q Mg o.ooooi 
Ed Mn 0.02018 

Q Hg < 0.01500 

M Mo o.o1M)9 

- M Nd ' 0.01009 

M Ni ' 0.04036 

Nb < 0.00252 

n os 
Pd ' 0.02522 

Q P 0.00260 

M f3 0.01009 

B K ' 0.M)lBO 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00151 

M Re 0.00504 

M Rh 0.00504 

- Rb < 0.00504 

!!! Ru o.o1w)9 

Sm 0.00504 

M sc 0.05045 

M Se < 0.04036 

si ' 0.00340 

M Ag ' 0.01009 

- Na 0.00044 

Sr ' 0.00252 

- n S  

M Ta ' 0.03531 
n - Not Checked For 

h! Te < 0.15133 

M Tb 0.00151 

M TI 0.00504 

Ed Tm < 0.00202 

M Th ' 0.00504 

0 Sn 0.00439 

Ti 0.25223 

!!L! ' 0.05045 

M U ' o.oioo9 

Q V < 0.00300 

M Yb < 0.00504 

- e 0.20178 

M Zn 0.10089 

Zr ' 0.02522 
s - Solution Standard Element 

For the calibratlon of analytical instruments including but not limited to the following: 
ICP-MS, ICP-DES, FAAS. GFA4, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4%. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in  Solution - 63.546; +2; 6; Cu(H20)62+ 
Chemical Compatibility - Stable in HCI. HN03, H2S04. HF, H3P04. Avoid basic media. Stable with most metals and inorganic 
anions in --I - ...-..-...-....._._.____.._._...__._,.ll .. - ._ . . . 

Stability - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10,000 ppm solutions chemically stable for years 
in 1-5% HN03 I LOPE container. 
Cu Containing Samples (Preparation and Solution) - Metal (soluble in HN03 ); Oxides ( Soluble in HCI ); Ores ( Dissolve in 
HCI I HN03). 
Atomic Spectroscopic information (ICP-OES D.L.s are given as tadiaVaxia1 view): 
Techniaueliine Estimated D.L. Order fvoe Interferences (underlined indicates severe) 
ICP-OES 324.754 nm 0.06I.001 pg/mL atom Nb, U, Th, Mo. Hf 
ICP-OES 224.700 nm 0.01/.001 pgImL 1 ion a Ir, Ni, W 
ICP-OES 219.958 nm 0.011.002 pg1rnL 1 atom Th, Ta. Nb, U, Hf 
ICP-MS63 amu 10 PPt n/a M+ 40Ar23Na 47Ti160, 14N12C37Cl,16012C35Cl. 44Ca160, 

23Na40Ca 

8.0 
9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

@ 
10.0 QUALITY STANDARD DOCUMENTATION 'k--'- 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas). Denmark (DS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherfands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB). Slovenia (SIQ). Spain (AENOR). Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testlng and 
Calibration" 

- Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 ISO/IEC 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 
(NAD), 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 Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (iCB0 ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commlssion 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD45662A (ObsoleWObserved) 
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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 concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifmd 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 Labs indicate a CRM shelf-life 
of four' years for solutions package37n 5OU;inL~low~den~ity p0lyethytene.bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

January I 1, 2006 Certification Date: 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

f lAY4 Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager C\+,d.- LL. 
Certifying Officer: Paul Gaines. PhD., Technical Director [LbR Ash, 



~NORGAN~C" CERTIFICATE OF ANALYSIS 
V E N T U R E S ,..........,......,,..,.......~.... ',..,...,......e......... .... , * .  ...... , ..... 

cz.  ! Gi3'.... ., fi,".(3r.;yp i:,: ?: 3 ,L.., ... -,L' t- 
?el: S90.66K.6799 . 732 70 i .  i 3;':<j 

!.:;xc;.r.acd, SF,+, .io:ie) :!?:'GI . ,!:A, :as: 732.9% , !4'C3 
~- i , : - l !~~ :~~ ;~~~~~:~ ;~ ,~~ ; !~ :+~  .(. c:;? i:::pa.:n~:~~(?ic*~err+!ji~5 .ri:;-r: 

1.0 INORGANIC VENTURES is an I S 0  Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), IS0 Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0  Guide 35-1989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCR~PT~ON OF CRM 1000 pglmL Nickel in 1.4% (abs) HN03 

Catalog Number: CGNI1-I, CGNII-2, and CGNII-5 

Lot Number: Y -N102038 
Starting Material: Ni metal bars 
Starting Material Purity (%): 99.999675 

Starting Material Lot No: ~ 2 0 ~ 2 6  
Matrix: DATE RECEI VED : - 

I.4Oh (abs) HNo3 DATE EXpI RED -- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1005 + 2 pg/mL 996 ? 2 pu/g 

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: 

Certified Value (n) = ZxJ (n) = mean 
n x l  = individual results 

n = number of measurements 
112 

Uncertainty (t) Csl  = The summation of all significant estimated errors 

(n (Mast common are the errors from instrumental measurement 
weighting, dilution to volume, and the fixed error reported on the NIST 
SRM cetiificate of analysis.) 

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 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 

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 is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certffied value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house sld.' is specified. 

4.1 Assay Method #l 1000 2 4 pg/mL 991 f 4 pglg 
ICP Assay NIST SRM 3136 Lot Number: 000612 

Assay Method #2 1005 k 2 pg/mL 996 f 2 pg/g 
EDTA NIST SRM 928 Cot Number: 928 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2 
The NET test number is 82Y260017-98. 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 weighls are tested 

I - -  annually-bya-NIW /-NVC-AP accredited-calibration tab. The NlST-test-number-is &22/2fi08-1?-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 E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452. 176240lP14452, 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 reporl Nos. 821/258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRMs. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
CRMs 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. 

5.0 

- ' 0.00300 

@ Sb ' 0.00404 

0 As ' 0.00540 

@ f3a 0.08082 

Q Be ' 0.00200 

0 * ' 0.00990 

- Ca 0.00025 

M Bi 0.00323 

M Cd ' 0.02425 

M Ce ' 0.04041 

M cs ' 0.00243 

M Cr < 0.04041 

0 c o  ' 0.00200 

M DY < 0.04849 

M Er ' 0.04041 

M Eu < 0.02425 

M Gd ' 0.00808 

M Ga ' 0.00808 

!X! Ge ' 0.04849 

@ Au e 0.02425 

- ' 0,01616 

!!? Ho < 0.00404 

- In e 0.08082 

M Ir < 0.04041 

- 0.00055 

hn La < 0.00404 

0 Li < 0.00002 

' M Lu < 0.00323 

0 Mg 0.00049 

M Mn < 0.03233 

0 Hg ' 0.01100 

!X! Mo 0.01616 

!d Nd < 0.01616 

- S Ni 

!! Nb < 000404 

os 

!d Pd e 0.04041 

0 p ' 0.10000 

M pt < 0.01616 

Pr < 0.00243 

M Re 0.00808 

Rh ' 0.00808 

- Rb ' 0.00808 

R' ' 0.01616 

- M Sm 0.00808 

@ sc ' 0.08082 

0 Se ' 0.00600 
- si 0.00132 

- Na 0.00037 

M Ag < 0.01616 

M Sr ' 0.00404 

e ' 0.02500 

Te ' 0.24247 

M Tb ' 0.00243 

- TI ' 0.00808 

M Th < 0.00808 

M Tm ' 0.00323 

M Sn 0.04042 

- Ti ' 0.40411 

- < 0.08082 

" 0.01616 

- ' 0.01616 

M Yb < 0.00808 

- ' 0.32329 

- 0.00231 

M cu 0.04849 M Pb < 0.02425 - 0 ' 0.00170 !!? Ta 0.05657 M Zr e 0.04041 
i - Spectral Interference M - Checked by ICP-MS 0 - Checked by ICP-OES 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 analytical methods 
For the preparation of '1Yorking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses. contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 81 Handling - Keep bghtly sealed d e n  not in use. Store and use at 20 f 4'C. Do not pipet from container Do not 
return portlons removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 58 69; +2; 6: Ni(H20)62+ 
Chemical Compatibility -Stable in HCI, HN03. H2S04 ,HF, H3P04. Avold basic media. Stable wth most metals and inorganic 
anions in acidic media 
Stability - 2-100 ppb levels stable for months in 4 %  HN03 I LDPE container 1-10,000 ppm solutions chemically stable for years 
in 1-5% HN03 I LDPE container 
Ni Containing Samples (Preparation and Solution) - Metal (Soluble in HN03 ), Oxides ( Soluble in HCI ); Ores (Dissolve in 
HCI / HN03). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. Order TVDe Interferences (underlined indicates severe) 

ICP-OES 232.003 nm 0.02 J 0.006pg/mL 1 atom Q. Re, Os, Nb, Ag, Pt, Fe 
ICP-OES 231 604 nm 0.02 J 0 002 pglmL 1 ion Sb, Ta, Co 
ICP-MS 60 amu 100 ppt nJa M+ 43Ca1601H ,44Ca160,23Na37CI 

- - __ - - _- - __ _- .- - - 

ICP-OES 221.647 nm 0.01 I 0.0009pg/mL 1 ion SI 

8.0 

9.0 
HAZARDOUS INFORMATION - Please refer to the enclosed Materia\ Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure iV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Realstration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditatlon 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 Certiflcation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (OMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS). Finland (SFS). France (AFAQ), Germany (DOS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CEO), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SlQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemlcal Testing -Accredited A2LA Certificate Number 883.01 

$0.3 1SOlIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
-Reference Materials Production -Accredited A2LA Certificate 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 (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Nethertands (RvA), New Zeaiand (IANZ), Noway (NA), 
Portugal (IPQ). Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 IOCFRW Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (ObsoletdObserved) 
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I 1  .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 slandard 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 Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date afler 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 Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 05, 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

[Q+*-c.L L. Certificate Approved BY: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. PhD.. Technical Director E*& 4G 
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C E R T I F I C A T E  O F  ANALYSIS 

.,,.., l . . . . " . . . , . . , , . I , ~ , ~ l . I . * i ~ ,  " . . , . I . . . * - . . Y L . ,  

I .O lNORGANlC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31 :2000 (Reference Materials-Contents of Certificates and Labels), IS0 Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0 Guide 35-1989 "Certification o f  Reference Materials - General 
and Statistical Principals.'' 

2.0 DESCRIPTION OF CRM 1000 pg/t'nL Cadmium in 2% (abs) HN03 

Catalog Number: 

Starting Material: Cd shot 

CGCDI-1, CGCDI-2, and CGCDI -5 
Lot Number: Y-CDOI 136 

3.0 

Starting Material Purity (YO): 99.998904 
Starting Material Lot No: ~ 1 4 ~ 3 0  
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAtNTlES 

Certified Concentration: 1007 1 2 pglmL 993 k 2 p g l g  

Certified Density: 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value (2) = 2X.r 

1.014 g/mL (measured at 22" C) 

(a) = mean 
n x l  = individual results 

n = number of measurements 

CSI = The summation of all significant estimated errors 
(Most common are Me errors from instrumental measurement 

1n 
Uncertainty (t) = zr(Csl:$ 

(n) 
weighting, dilution to volume, and the fixed error reported on the  NlST 
SRM certificate of analysis.) 

The independent samples 1-tesl was used to determine if there is agreement between the above assay methods at the 95Y0 
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 4.0 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' ( IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV product is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certifed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NIST SRMs are available, the term 'In-house std.' is specified. 

4.1 Assay Method #l 1003 f 6 pglmL 989 f 6 pglg 
ICP Assay NIST SRM 3108 Lot Number: 890312 

Assay Method #2 1007 f 2 VglmL 993 5 2 pglg 
EDTA NtST SRM 928 Lot Number: 928 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET / 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 NlST 
Monograph 150 using NlST Test NOS. and Std Nos.: 769543,217368/769543,217368/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 NET Identification Nos. 92564, 119016.471047 and NlST test report Nos. 8111258522,81112557078, 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 CRM's. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
CRMs 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 lo 0.3 prn. 

9 AI ' 0.00090 

- Sb 0.00039 

As ' 0.01985 

Ba < 0.01985 

M Be ' 0.00099 

- 0 B < 0.00900 

- 0 Ca 0.00378 

?r? Bi < 0.00079 

s Cd 

M Ce ' 0.00993 

M cs ' 0.00060 

Cr ' 0.00993 

M c0 0.00596 

!Y! c u  0.01191 
M - Checked by ICP-MS 

M DY < 0.01191 

M Er ' 0.00993 

y Eu ' 0.00596 

M Gd < 0.00199 

Ga < 0.00199 

- h4 G@ 0.01191 

!d Au 0.00596 

4 Hf < 0.00397 

M Ho < 0.00099 

Q In < 0.00200 

0 Fe < 0.00110 

4!! La < 0.00099 

M Ir 0.00993 

hn Pb ' 0.00596 

0 Li ' 0.00002 

0 Mg 0.00002 

0 Hg 0.01200 

@ Lu 0.00079 

Mn ' 0.00794 

M Mo ' 0.00397 

M Nd ' 0.00397 

9 Ni < 0.00300 

- M Nb < O.CQ099 

fi os 

- Pd 0.00691 

' 0.00300 

M pt ' 0,00397 

- 0.00015 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 

M Re < 0.00199 

I Rh 0,00199 

Rb 0,00199 

- Ru 0.00397 

s-n 0.00199 

@ sc 0.01985 

- 0 si < 0.00340 

E Se 0.07588 

*g ' 0.00397 

M Na < 0.19849 

I Sr 0.00099 

9 ' 0.03000 
M Ta ' 0.01389 

n - Not Checked For 

0 Te 0.00700 

- Tb ' 0.00060 

- M T' 0.00199 

M l-h 0.00199 

- Sn 0.00993 

- ' 0.09925 

- ' 0.01985 

- " ' 0.00397 

M Yb ' 0.00199 

- zn 0.00040 

@ Tm ' 0.00079 

< 0.00397 

- 
I 0.07940 

M Zr < 0.00993 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 2 4'C. Do not pipet from container. 00 not return 
portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 112.41: +2: 4 ;CdZ(OH) (aq)3+ and Cd(OH)(aq) 
1+ 

Chemical Compatibility Stable-inHC1, HEJ03,-M~~,.and .HE.... Avoid basicmedia fomingjnsoluble carbonate and hydroxide. 
Stable with most metats and inorganic anions in acidic media. The sulfide, carbonate, oxalate, phosphate, and cyanide are insoluble ir 
water and soluble 
in HCI, HN03 and NH4OH. The chloride, bromide and iodide are soluble in water. Cd12 us one of the few iodides soluble in ethanol. 
All compounds of Cd are soluble in excess Nal, due to the formation of the complex ion, Cdl42-. 
Stability - 2-100 ppb levels stable for months in 1% HN03 / LDPE container. 1-10,000 ppm solutions chemically stable for years in 
1-5 % HNOYLDPE container. 
Cd Containing Samples (Preparation and Solution) - Metal (soluble in HN03 ); Oxides ( Soluble in HCI or HN03 ); Ores 
(Dissolve in HCI I HN03 then take to fumes with H2S04. The silica and lead sulfate are filtered off after addition of water. ): Organic 
based (dry ash at 450EC and dissdve ash in HCI) (sulfuridperoxide acid digestion). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechnisueLine Estimated D.L. Order T Y D ~  Interferences (underlined indicates severe) 
ICP-OES 214.438 nm 0.003 I 0.0003 pglmL 1 ion Pt. Ir 

ICP-OES 226.502 nm 0.003 / 0.0003 pgImL 1 ion Ir 
ICP-MS 111 amu 11 PPI nla M+ 95Mo?60 

iCP-OES 228.802 nm 0.003 / 0.0003 gglmC 1 atom co. I f ,  &, Pt 

8.0 

9.0 

H&!ARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION @ 
10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certiflcate Number 010405 

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 Internationat Certffication Network: 
Argentina (RAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS).  Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemlcal Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon 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), Swlherland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR5O Appendix €3 -Nuclear Regulatory Commission - Domestic Licenstng of Production and Utilization Facilities 

10.5 lOCFW1 - Nuclear Regulatory Commission - Reporting Defects and Non.Compliance 

10.6 MlLSfD45662A (ObsolatelObserved) 
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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 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)af.chemically-stahle.solutiQnSperfo.rmed.at Ingrganic Ventures Labs indicate a CRM shelf-life 
of hour years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf tife 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 Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: September 19, 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qAY4 Certificate Prepared By: Nick Maida. QA Administrator 

certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, PhD., Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  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-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of analysr ’s 
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value@) 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 Cobalt in 2% (abs) HN03 2.0 

Catalog Number: 
Lot Number: 

CGCOI-1, CGCOI-2, and CGCO?-5 

Y-COO1128 

INORGANIC LABS/RADCHEM LARS 
Starting Material: Co powder 

Starting Material Lot No: 23171 DATE EXPIRED: 
Matrix: 2% (abs) HN03 

Starting Material Purity (%): 99.999016 DATE 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 k 3 vg/mL 988 f 3 pglg 

Certified Density: 1.016 glmL (measured at 22” C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Cettified Vakie (5 )  = &J ( E >  =mean  

n 5 rumber of measutements 
&i= T h e  summationof all signiscant estimated errors. 
(Most mmrnon are the errors tom instrumental measwemerd, 
weighing, dilution to wlim e, and the fixed ermr reported on the NIST 
SRM czrtificate of analysis.) 

n XI = indididus1 rescdts 

umttairlly (*) e*?’” 
(n) 

The independent samples t-test was used to determlne if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were wrnpared 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 4.0 
. “Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd ed.. 
1993. definition 6.10) 
. This IV product is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty errw and the measurement, weighing and volume dilutlon errors. In rare cases 
where no NlST SRMs are available, the term ‘in-house std.’ is specified. 

4.1 Assay Method #1 1004 k 3 pglmL 988 2 3 pglg 

988 f 3 pglg 
ICP Assay NIST SRM 31 13 Lot Number 00630 

EDTA NET SRM 928 lot Number. 928 
Assay Method #2 1004 f 3 pglmL 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 61MM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
lnslitute 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 C o p  of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
'annually by a NlST t NVIAP-accredited calibration lab. The MIST-test number is 822/260017-Q8. 

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.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522, 81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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 prn 

0 ' 0.00090 

M Sb 0.00202 

8 AS < o.10000 

M Ba 0.04042 

M Be 0.00202 

bd Bi 0.00162 

- 0.00046 

- Cd 0.01213 

- Ca 0.00385 

M Ce 0.02021 

M c s  0.00121 

M Cr ' 0.02021 

1 c o  

M < 0.02425 
M - Checked by ICP-MS 

6.0 

7.0 

!!! Dy ' 0.02425 

M Er ' 0.02021 

!!! Eu ' 0.01213 

M Gd ' 0.00404 

3 ' 0.00404 

- Ge 0.00320 

Au < 0.01213 

M Hf ' 0.00808 

!!d HO 0.00202 

!d Ir ' 0.02021 

M La 0.00202 

- f'b 0.00116 

M In ' 0.04042 

0 Fe ' 0.00400 

0 Li 0.00004 

!d LU ' 0.00162 

Q Mg 0.00120 

8 Hg 0.050oo 
Mn ' 0.00400 

!!! Mo 0.00808 

Nd < 0.00808 

0 Ni ' 0.02000 

M Nb 0.00202 

E -  

M Pd < 0.02021 

- n P  

!d Pt 0.00808 

- 0 K 0.00068 

0 - Checked by ICP-OES I - Spectral Interference 

!!! Pr 0.00121 

M Re < 0.00404 

M Rh ' 0.00404 

- Rb ' 0.00404 

M Ru ' 0.00808 

Sm < 0.00404 

M sc < 0.04042 

!d Se < 0.03234 

- * si c. C).00400 

M ' 0.00808 
- Na 0.00077 

M Sr ' 0.00202 

n S  

M Ta ' 0.02829 
n - Not Checked For 

INTENDED USE 
For the calibration of analytical instruments including but not limited to the follodng: 
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 

!!! Te ' 0.12126 

Tb e 0.00121 

TI ' 0.00404 

M Th ' 0.00404 

!!d Tm ' 0.00162 

M Sn ' 0.02021 

M Ti < 0.20210 

M w < 0.04042 

@ " 0.00808 

M ' 0.00808 

M Yb 0.00404 

- 0.16168 

- Zn 0.00027 

M Zr ' 0.02021 
s - Solution Standard Element 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep tightly sealed M e n  not in use. Store and use at 20 t 4'C. Do not pipet from cord 
return portions removed for pipetting to container. 
Atomic Weigm; Valenee; Coordination Number; Chemical Form in Solution - 58.9332; +2; 6;C0(HX))sa 
Chemical Corrpatibilib- Stable in HCI, HNO3, HSO. ,HF, H P O I .  Avoid basic media. Stable with most met 
anions in acidic media. 
Stability-2-IOOppblevels stable for months in 1 % HNOilLDPE container. 1-1 0,000 ppm solutionschemlcally 
I -5% HNOa I LDPE container. 
Co Containing Semples (Preparation and Solution) - Metal Csoluble in HNO~J); Oxides ( Soluble inHCl ); Ore 
/ HN03). 
Aiomc Spectroscopic Information (ICP-OES D.L.s are  given a3 
r8xamab 
ICP4ES 238.892 nm 0.01 1.002 clghnL 1 
ICP4ES 228.61 6 m 0.01 I.UD1 uahL I ion 

uiew): 
UDmWDL ardec k&@SH&B (underlined indicates severe) 

ion Fe,W,Ta 
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8.0 

9.0 

10.0 

11.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 tS0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) W 
Entidad Mexlcana 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 (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 (SIQ), Spain (AENOR), Switzerland (SQS) _. 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

-Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 

10.4 

10.5 

10.6 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitlon 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), N o m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 
IOCFRlO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllltiss 

IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MILSTD45662A (Obsolete10bserved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

13.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sheif-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimlze transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limtt 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: June 01,2005 

Expiration Date: mm= 
rj 1 f 2011 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 
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Q 
i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

8-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cer t i f ica te  of a n a l y s i s  
1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Materlal (CRM) Manufacturer: 

Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 3j-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 351989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 uglmL Manganese in 2% (abs) HN03 

Catalog Number: CGMNI-1, CGMNI-2, and CGMNl-5 
~ o t  Number: 

Y-MN02046 '' INORGANIC 
Starting Material: Mn pieces DATE RECEIVED: - 
Starting Material Purity (%I: 99.949553 
Starting Material Lot No: G26P13 
Matrix: 2% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 100.9 * 2 pg/mL 

Certified Density: 1.014 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: 

Certifed Value ( 2 )  = xa (k) -' mean 
n x1 = individual resub 

n = number of measurements 
in 

Uncertainty (*) = 2~zsl@ &+I = The summation of all signifcant estimated errors 
(n) (Most common are the errors from instrumental measurement 

weighting, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

The independent samples 1-test was used to determine if there is agreement between Me above assay methods at the 95% 
confidence inte~al. 60th 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 NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed.. 
1993, definition 6.10) 
- This IV product is Tramable to NlST via an unbroken chain of comparisons. The uncertainties for each ceNfmd value are 
reported, teking into account the SRM uncertainty error and the measurement, weighing and volume dilution enors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4-1 Assay Method Ul 1003 * 7 pglmL 
ICP Assay NlST SRM 31 32 Lot Number: 890903 

Assay Method #2 1009 f 2 pglmL 
EDTA NlST SRM 928 Lot Number: 928 

http://ivsalesQivstandards.com
http://www.ivstandafds.com
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4.2 BALANCE CALIBRATION- All balances are checked daiiy using in-house procedure number 6-IMM-ODl. 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 t and 692476A - Class 2 
The NlST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gerhaft 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 NVLAP accredited calibration lab. The NlST test number is 823260017-98. . 
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 NIST Test Nos. and Std Nos.: 769543.227368/769543,21736WP14452,176240/P14452.176240 The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,81112557078, and 236090 

GLASSWARE CALIBRATION- In-house procedure 3-QC402 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRM's. 

4.3 

4.4 

5.0 TRACE METALLIC lMPURITlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRM's 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 AI 0.00075 

M Sb 0.00140 

4 As ' 0.03995 

I?! Ba ' 0.03995 

I?! Be ' 0.00200 

k! ai < 0.00160 

- ' 0.03700 

- M Cd 0.00120 

- 0 Ca 0.00603 

M Ce < 0.01998 

hn cs  ' 0.00120 

- Cr 0.10030 

- c o  0.01003 

- cu 0.00451 
M - Checked by ICP-MS 

Y Dy ' 0.02397 

h! Er ' 0.01998 

E Eu 0.01198 

M Gd ' 0.00400 

- Ge 0.00300 

M Au 0.01198 

Y Ho ' 0.00200 

- Ir 0.01998 

0 Fe < 0.01000 

M La ' 0.00200 

- M Pb 0.06018 

0 Ga ' 0.05000 

!d Hf ' 0.00799 

M In ' 0.03995 

9 Li < 0.00002 

@ Lu ' 0.00160 

0 Mg 0.13054 

- s Mn 

! Hg 

- Mo 0.00361 

M Nd ' 0.00799 

M Ni < 0.03196 

M Nb. 'c 0.00200 

I n Os 

4 < 0.01998 

i P  

F? ' 0.00799 

- * 0.02510 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00120 

M Re ' 0.00400 

M Rh ' 0.00400 
M Rb ' 0.00400 
&! R' ' 0.00799 

B Sm 0.00400 

M sc < 0.03995 

M Se 0.14041 

P si ' 0.05000 
Ag ' 0.00799 

- 0 Na 0.00402 

I Sr 0.00331 

i s  
4 Ta 0.02797 

n I Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments lncludlng 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 addiiional intended uses, contact IV Technical Staff 

!d Te < 0.11985 

?1 ' 0.00120 

?1 TI ' 0.00400 

4 Th ' 0.00400 
Tm ' 0.00160 

!d Sn 0.01998 

0 Ti ' 0.00200 

!d ' 0.03995 

% " ' 0.00799 

M < 0.00799 

M Yb ' 0.00400 
h! ' 0.15980 

Zn 0.02510 

!S! zr ' 0.01998 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE Of THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4°C. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form In Solution - 54.9380; +2; 6; Mn(H20)62+ 
Chemical Compatibility - Stable in HCI, HN03. H2S04 ,HF, H3P04. Avoid basic media. Stabte with most metals and inorganic 
anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10,000 ppm solutions chemically stable for 
years in 1-5 % HNO3lLDPE contalner. 
Mn Containing Samples {Preparation and Solution) - Metal (Soluble in dilute acids ); Oxides (Soluble in dilute acids); Ores 
(Dissolve with HCI. If silica is present add HF and then fume off silica by adding H2S04 and heat to SO3 fumes - dense white 
fumes). 
Atomic Spectroscopk Information (ICP-OES D.L.s are given as radlal/axlai vlew): 
Tec hniguelLlne Estimated D.L. Order Type Interferences (underlined indicates severe) 
ICP-OES 257.610 nm 0.0014 10.00002 pg/mL 1 ion Ce,W, Re 
ICP-OES 259.373 nm 0.0016 IO.00002 pgImL I ion U, Ta, Mo, Fe, Nb 
ICP-OES 260.569 nm 0.0021 10.00002 pgImL 1 ion Co 
ICP-MS55 arnu 10 PPt nla M+ 40Arl4NlH. 39K160,37Cll80,40Arl5N, 38Arl70, 

6Ar1801HI 38Arl601H, 37Cl1701H, 23Na32S 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety 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 'UeT*t 

10.1 IS0 9001:2000 Quality Management System Registratlon - 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 (ms), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ROT), 
Hungary (MSZT), Ireland (NSAI), Israel (SIC), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

10.2 ISOnEC 17025 - 1999 "General Requirements for the Competence of Testlng and 
Cali bration" - Chemlcal Testing -Accredited A2LA Certificate Number 803.01 

10.3 ISOllEC Guide 34 .ZOO0 "General Requirements forthe Competence of Reference Materlal Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partnew 
Australia (NATA), Austria (BmwA), Belgium (BELIEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Jtaly (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RVA), New tealand (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 lOCFR50 Appendlx 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllzation Facilities 

10.5 10CFRZi - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MIL-STD45662A (Obsolete/Observed) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1l.q 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 l ie  is limited primarily 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 Labs indicate a CRM shelf-life 
of four years for solutions packaged in 5Oo-L low density polyethylene bottles. When stored under speaal conditions that 
minimize transpiration and instability, the shelf life c a n  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 Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 09,2005 
Expiration Date: 

5mml 
01HZ007- 12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qilAdy4 CeNficate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalrn Le, QC Manager q-\?..;..- LL 
Certifying Officer: Paul Gaines, PhD., Technical Director A&% 



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 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer f i f ica te  o f  a n a l y s i s  
1.0 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." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Vanadium in 1.4% (abs) HN03 

Catalog Number: CGVI-1, CGV1-2, and CGVl-5 
Lot Number: Y-QVO1119 

I NOREAN I iI: L..ARS/ ..RDf'HEtVt LABS 
Starting Material: V205 DATE RECEIVED: 1 [[28&1- -,--.-*- -- - Starting Material Purity (%): 99.986532 DATE EXPIRED: - J Z ~ $ & - - - - - ~ ~ ~  
Starting Material Lot No: Siractor 46 DATE UFENED: --l&Q~ - 
Matrix: INORB: - ~ 2 ~ - - - - -  pa&Z4Ta --- 

1.4% (abs) HN03 --- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 -+ 3 ~lglmL 992 * 3 pglg 

Certified Density: 1.014 glmL (measured at 22" C) 

The Certified Value Is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (s) = & (s) mean 
n x l =  individwl results 

n = rumber of measmments 

uncertainty (t) zs t  = The summation of all significant estimated errors. 
(n) (Most common are the arors from instrumental measuement, 

wlghing, dilutlonto Miun e, and the fixederror reported on the NIST 
SRM certificate of analysis.) 

The independent samples t-test was used to determlne if here 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 TRACEABlLrrY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS . 
'Property of the resuh 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, deflnltion 6.90) 

This IV product is Traceable to NIST via an unbroken chaln of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. in rare cases 
where no NIST SRMs are available, the term 'In-house std.' is specified. 

4.1 Assay Method #I 1007 f 3 pglrnL 993 f 3 ~ g l g  
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 1006 f 3 pglmL 992 f 3 pglg 
ICP Assay NIST SRM 3165 Lot Number: 992706 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number BIMM-001, The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 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 and/or 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 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 NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522, 81 V2557078, 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. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 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 um. 

5.0 

0 e 0.00600 

- Sb 0.04543 

!@ As ' 0.00995 

M Ba 0.00995 

!d Be < 0.00050 

Bi < 0.00040 

0 < 0.04000 

M Cd < 0.00298 

9 Ca 0.00596 

!d Ce ' 0.00497 

M c s  e 0.00030 

0 Cr 0.10000 

0 c o  ' 0.00200 

M Cu ' 0.00597 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.00597 

?1? Er e 0.00497 

M Eu < 0.00298 

M Gd ' 0.00100 

M Ga ' 0.00100 

!d Ge e 0.00597 

A' 0.00298 

M Hf ' 0.00199 

M t-lo < 0.00050 

M 'n < 0.00995 

- Fe 0.08936 

M La < 0.00050 

M If ' 0.00497 

Pb e 0.00298 
0 - Checked by ICP-OES 

0 Li < 0.00002 

0 Mg 0.10000 

- Mn 0.00069 

Q Hg e 0.01200 

- M Mo 0.01481 

M Nd < 0.00199 

M Nb e 0.00050 

- n os 

M Pd ' 0.00497 

M Lu ' 0.00040 

M Ni 0.07957 

Q P < O.IM)OO 

M Pt e 0.00199 

- 0.03276 

i - Spectral Interference 

M Pr ' 0.00030 

M Re 0.00100 

M Rh e 0.00100 

M Rb ' 0.00100 

M Ru ' 0.00199 

M sn 0.00100 

M sc ' 0.00995 

Se ' 0.00796 
- 0 si 0.04964 

M As < 0.00199 

9 Na e 0.01000 

M Sr 0.00050 

Q S  

!d Ta e 0.00696 
n - Not Checked For 

Te ' 0.02984 

!d Tb ' 0.00030 

- M T' e 0.00100 

I Th 0.00100 

M Tm e 0.00040 

M Sn ' 000497 

M TI < 0.04973 

4 e 0.00995 

- M " 0.00199 

s v  

hn Yb < 0.00100 

- < 0.03978 

- Zn ' 0.07989 

Zr e 0.00497 
s - Solution Standard Element 

For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatton of %orking reference samples" 
For interference studies and the determination of correction coefficients 
For detection llmil and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 tNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage i3 Handling - Keep tightly sealed when not in use. Store and use at 20 2 4'C. Do not p ipd  from 
container. Do not return portions removed for pipetting to container. 
A t o d c  Weight; Valence; Coordination Number; C h m c a l  Form in Solution - 50.941 5; +5; 6; HNILQ)~~' 
Chemical Corqatibi l i ty -Soluble in HCI, tiNO3, HzSOI, HF, HPOIsnd strong basic media. Stable v4th most 
metals and inorganic enions in acidic media 
Stability-2-100ppb levels stable for rnonthsint%HNO3ILDPE container. 1-1 O,OD0 ppm solutionschemically 
stable for  years in I -5% HNO3 I LDPE container. 
V ContainingSamplea(FreparationandSo1uti~) -Metal (Fusion Mith NaOH or KOH inNi 'orNaiCO~IKNOz 
); Oddes (VzO3 - use HCI, Vz01- use HCi or HNOq V235 - use concentrated acids); Ores (NszCOaIKPJO~in 
Pt'caarthrr -aitratPr &tack ffa followed by d e r  eArac2ion of fuseate); Organic Matrices (Ash at 450 ?C 
followd by dissolving according to  V B S  above). 
Atomc Spectroscopic lnforrrriition (ICP-OES D.L.m are given as 

tCP4ES 309.311 nrn 0.M510.001 p g h L  1 ion Mg,U,Th 
I C P 4 E S  292.4Q nm 0.M610.001 p g h L  I ion Th 
ICPOES 290.882 nm O.cO8 10,0008 pghL  1 atom yf,Nb 

view): 
prder: [imderlined indicates severe.) 

ICP-MS 51 amu 4 Pl?t nla M' %;qgqqg5s:g y$;'M.Pkd*z 

8.0 

9.0 

70.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORMATlON - 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 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSn), 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 (S 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibratlon" - Chemical lest lng -Accredited A2LA Certificate Number 883.01 

10.3 

10.4 

10.5 

10.6 

ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
-Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL). Japan {JAB) (JNLA), Republic of Kwea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 
10CFR5O Appendix E - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilltles 

1OCFK21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

MILSTD45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
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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 primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV  Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - Tbe date afler which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 1 It 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalh Le. QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstmdards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate 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.” 

2.0 DESCRtPTlON OF CRM Custom-Grade 1000 p g h L  Zinc in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Zn shot 
Starting Material Purity (%>: 99.999689 

CGZNI-1, CGZNI-2, and CGZNl-5 
Lot Number: Y -Z NO2028 

Starting Material Lot No: ~ 1 5 ~ 1 2  DATE EXPIRED: -_ 
---- Matrix: 1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1003 f 2 pg/mL 

Certified Density: 1.010 g/mL (measured at 22” C) 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainv. 
Certified Value (n) = & (a) = mean 

n XI = individual results 
n = number of measurements 

Csl = The summation of all significant estimated e m  
(Most common are the errors from inslrvmental measurement 

1R 
Uncertainty = 2 ~ Z s 1 g  

(n) 
weighting, dilution to volume, and the fixed error reported on h e  NlST 
SRM certificate of analysis.) 

The independent samples t-test was used to deternine If there Is agreement between the above assay methods at the 95% 
cmtidence interval. 80th methods were compared and showed agreement within the stated uncertainties. Thls agreement is a 
comirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of h e  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 comparisons all having stated uncertainties.’ (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This fV product is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution ewm. In rare cases 
whem no NlST SRMs are available, the term ‘in-house std.‘ is specified. 

41 h S 8 y  Method #l -1006 f 5 p g h L  
ICP Assay NlST SRM 31- Lot Number: 001402 

1003 f 2 pglmL 
EDTA NIST SRM 928 Lot Number: 928 

h a y  Method #2 

mailto:ivsales@ivstmdards.com
http://www.ivstandards.com


010273 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-tMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 -Class 1 and 692476A -Class 2. 
The NlST test number is 822!260017-98. All analytical balances are calibrated every 4 months by W a r t  Scale Cwp. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight Set. These weights are tested 
annually by a NlST I NVlAP acaedlted calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certlfied in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std NOS.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-0OI.Therrnometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST 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 CRMs. 

4.3 

4.4 

TRACE IdETALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
CRMs solutions are tested for trace metallic impurities by Axial CP-OES and ICP-MS. The result fmm the most sensitive method 
for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An ULPA-Filter 
is 99.9985% efficient for the removal of particles down to 0.3 urn. 

5.0 

- 0 *I 0.00011 

fi Sb < 0.00202 

M As 0.04033 

M Ba 0.04033 

M Be < 0.00202 

M Bi 0.00161 

Q B 0.00025 

M Cd 0.01210 

- Ca 0.00018 

M c s  0.00121 

Q Cr < o.00100 

Y c o  0.01210 

Q CU 0.00050 

M Ce ' 0.02016 

M - Checked by ICP-MS 

M DY < 0.02420 

M Er < 0.02016 

M Eu < 0.01210 

Gd 0.00403 

!i! Ga < 0.00403 

Ge 0.02420 

M *u < 0.01210 

M Ho 0.00202 

M Hf < 0.00807 

!k! In < 0.04033 

M Ir < 0.02016 

- 0 Fe O.M)008 

La < 0.00202 

M Pb < 0.01210 

Q Li < 0.00003 

M Lu < 0.00161 

Mg ' 0.00006 

!l! Mn 0.01613 

0 Hg < 0.01000 

!!d Mo 0.00807 

M Nd < 0.00807 

- * Ni 0.00013 

M Nb 0.00202 

- Pd 0.02016 

os 

- 0.00300 

!!! Pt < 0.00807 

- 0.00025 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00121 

M Re < 0.00403 

@ Rh < 0.00403 

M Rb ' 0.00403 
M R' 0.00807 

M Sm ' 0.00403 

M sc < 0.04033 

M Se < 0.03226 

9 si 0.00050 

M *g 0.00807 

Q Na 0.00200 

M Sr 0.00202 

9 s 0.02M)o 

M < 0.02823 
n - Not Checked For 

M Te < 0.72098 

M Tb < 0.00121 

- 0.00403 

M Th < 0.00403 

M Tm < 0.00161 

141 Sn 0.02016 

M Ti < 0.20164 

M 0.04033 

M < 0.00807 

- < 0.00807 

M Yb < 0.00403 

!d ' 0.16131 

5 Zn 

kd Zr < 0.02016 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the followlng: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the wlidabn of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the determination of correction coefficients 
For detectlon limit and llnearlty studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010274 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 t '4C. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form In Solution - 65.39; +2; 4 Zn(OH)(aq)l+ 
Chemical Compatibility - Stable In HCI, HN03, H2S04 ,HF, H3P04 Avoid basic medii that promotes the formation of insotuble 
carbonate and hydroxide. Stable with most metals and inorganic anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HN03 l LDPE container. 1-10,000 ppm solutions chemically stable for years 
in 14% HN03 I LDPE container. 
t n  Containing Samples (Preparation and Solution) - Metal (Soluble in HN03 ); Oxides (Soluble in HCI ); Ores (Dissolve in 
HCI RIN03): Organic based (Dry ash at 45OEC and dissolve ash in HCI) (Sulfufuriclperoxide acid digestion) 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniQuelLine Estimated D .t Order Type Interferences (underlined indicates severe) 
ICP-OES 213.856 nm 0.002 I0.0004gglmL 1 atom Ni. Cu, V 
ICP-OES 202.548 nm 0.004 l0.0002 gglmL 1 ion Nb, Cu, Co, Hf 
ICP-05s 206.200 nm 0.006 IO.0006 gglmL 1 ion Sb, Ta, Bi, Os 
ICP-MS66 amu 7 PPt nla M+ 50Ti160,50Cr160,50V160,34S1602,32S160180, 

' 

32S1702,33S160170,32S34S, 3382 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for i n f m a t i n  regarding this CRM. 

HOMOGENEm - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 010105 
Recognked by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Cwnal for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of IQ Net International CertMcation Netwoe: 
Argentina (IRAM). Australia (QAS), Austrla (&AS), 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 (Sll), ttaly (CISQ), Japan (JQA). Korea (KSA-GIA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Seer land  (SQS) 

10.2 lSO/lEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
AUA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (SmwA). Belgium (BELTEST) (SKO-OSE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS). France (COFRAC), Gemany (DAR). Hong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), N m y  (NA), 
Portugal (IPQ). Singapore (SAC-SINGUS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR5O Appendix B -Nuclear Regulatory Commissh  - Domestic Licensing of Productlon and Utilization Faclllties 

10.5 lOCFRZ1 -Nuclear Regulatory Commission - Reporting Defects and Non-Comptiance 

10.6 MILSTD45662A (ObsoletdObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the concenbation 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 Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under spedai conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with State and federal regulatory agencies' recarnmendaUons that solution standards be 
assigned a one-year expiration date. 

Certification Date: November 10,2005 . Expiration Date: q=a 
ls2007- 

12.0 NAMES AND SIGNATURES OF CERTlMlNG OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katatin Le, QC Manager 

Certifying Officer: Paul Galnes. PhD.. Technical Director 



~ 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaIes@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I 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 tabel(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I000 pg1mt Silver in 3.5% (abs) HNQ 

Catalog Number: 
Lot Number: 
Starting Material: Ag shot 
Starting Material Purity (%): 99.998444 
Starting Material Lot No J 18M38 
Matrix: 

CGAGI-1, CGAGI-2, and CGAGI-5 
Y -QAGOI 3 32 

3.5% (abs) HN03 

CERTIFIED VALUES AND UNCERlAlNTlES 

Certified Concentration: 

Certified Density: 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value (a) = Ca 

1003 k 3 VglmL 

1.025 g/mL (measured at 22" C) 

(n) = mean 

n number of measurements 
Csr = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing. dilution to volume, and lhe fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (i) = ~~~CS, )~ I ' "  
(n)"' 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NtST 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, definltion 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 account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.f Assay Method #I 

Assay Method #2 

1007 f 3 flglmL (Avg of 2 full assays) 
Volhard NlST SRM 999a Lot Number: 999a 

1003 f 3 (IglmL (Avg 2 runs) 
ICP Assay NlST SRM 3151 Lot Number: 992212 

INORGANIC LABSIRADCHEM LABS 

mailto:ivsaIes@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 

for testing are annually compared to Gerhart Scate Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NET / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALl6RATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368l769543,2173681P14452,176240/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 NET Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 11258522,81112557078, 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 ICPIMS AND ICP-OES IN P g h L  
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. 

- 0.00165 

kl Sb < 0.00100 

h! As < 0.01997 

M *a < 0.01997 

M Be < 0.00100 

M Bi < 0.00080 

M < 0.13978 

Q Cd 0.00042 

M Ce < 0.00998 

0 Ca 0.00250 

M cs 0.00060 

!d Cr < 0.00998 

M c0 < 0.00599 

M Dy < 0.01198 

M Er < 0.00998 

!f! < 0.00599 

M Gd < 0.00200 

M Ga ' 0.00200 

nn Ge < 0.01198 

Q Au < 0.00300 

- < 0.00399 

!!!I Ho < 0.00100 

!!!I In < 0.01997 

Ir < 0.00998 

- 0 Fe 0.00100 

M La < 0.00100 

- 0 Li 0.00001 

0 Mg 0.00012 

L' < 0.00080 

!!d Mn < 0.00799 

0 Hg ' 0.01500 

- Mo < 0.00399 

- Nd < 0.00399 

- M Nb < 0.00100 

- n Os 

Q Pd 0.00400 

9 Ni < 0.00300 

0 p 0.00300 

0 Pt ' 0.01700 

M Pr < 0.00060 

M Re < 0.00200 

- M Rh < 0.00200 

M Rb 0.00200 

Sm < 0.00200 

h! R' ' 0.00399 

M sc r: 0.01997 

M Se 0.01598 

- si 0.00399 

s Ag 

- Na 0.00319 

4 Sr < 0.00100 

- ' 0.02500 

9 cu 0.00150 - Pb 0,00199 0 0.00035 &? Ta ' 0.01398 
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 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 %orking 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 

!!! Ti? 0.05991 

Tb < 0.00060 

- M TI 0.00200 

M Th < 0.00200 

Tm < 0.00080 

M Sn < 0.00998 

- M 0.09984 

- ' 0.02997 

M " < 0.00399 

- " < 0.00399 

Yb < 0.00200 

- < 0.07987 

0 Zn < 0.00040 

&! Zr ' 0.00998 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF TH1S REFERENCE MATERIAL 010278 
Storage & Hand l i ng  - Keep tightfy sealed when not in use. Store and use at 20  f 4 ° C .  Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight ;  Valence; Coord inat ion Number;  Chemica l  F o r m  in S o l u t i o n  - 107.8682;  + 1 :  6 ;  
Ag(H20)e' 
Chemical  Compat ib i l i ty  - Stable in HN03 ,  and HF. Avo id  basic media. 
than any other metal. It also is subject to photochemical reduction to the meta l  in HCI  media atthough 10 
pg/mL solutions in  10% HCI f AgCI,'.'] are commonly used in the analytical laboratory. The most  common 
solubility problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate. cyanide. 
iodate. oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in aqueous media. The addition o f  nitric 
acid renders many of  these salts soluble. 
Stabi l i ty  - 2-100 ppb levels stable for 7 5 +  days when mixed with equivalent levels of al l  other elements 
including the precious metals (where chloride is present) when in 1% HNO, I LDPE container. 1-10.000 
ppm solutions chemically stable for years in  I - 5 %  HNOJ I LDPE container. 
Ag Con ta in ing  Samples (Preparation and  So lu t i on )  - Metal (Soluble in HNOs); Oxides (Soluble in 
HN03) ;  Ores (Digestion with conc. HNO,). 
Atomic Spectroscopic  In format ion (ICP-OES D.L.s are g i v e n  as rad ia l l ax ia l  view]: 
TechnisueIL ine Est imated D.L. Order  Type Interferences(under1ined indicates severe) 
ICP-OES 328.068 nm 0.007 10.0007 pg/mL 1 atom Ce, Rh. V 
ICP-OES 338.289 nm 0.013 I0.001pglmL 1 atom Ce, Cr, Th 
ICP-OES 243 779 nm 0.12 I O . 0 1  pg lm l  1 ion+ E n 8  Th, Ni, Rh 
ICP-MS 107 amu 1 PPt nla M Zr'% 

Ag forms more insoluble salts 

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 

10.2 

10.3 

10.4 

10.5 

10.6 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mextcana de Acredrtacion. a.c.(EMAl 
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 (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll). Italy (CISQ). Japan (JQA), Korea (KSA-CIA), Nethertands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testlng and Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - ZOO0 "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 (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 (KOIAS), 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) 

IOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD45662A (ObsoleteIObsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010279 
11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemicai instability. 
Transpiration studies (P-SP01020) of chemicaly-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 21,2005 

Expiration Date: 

i2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager K..lL.tcVc/L r.k 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Oirector 



INORGAN~C" CERTIF ICATE 
V E N T U R E S ................................ , .................... ...... 
IF5 iehign Av~nue,  S i i j : ~  4 

O F  A N A L Y S I S  .................................... 
t?i: 86G.669.6799 . 73?.?O'!.i9i20 

fax: 732.?0!. 19CS 
info~,~!ifiorg~nicver,tuiej:z(im 

1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), IS0  Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0 Guide 35-1989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglmL Arsenic in 1.4% (abs) HN03 

Catalog Number: CGASI-1, CGASI-2, and CGASI-5 

Lot Number: Y -AS02029 
Starting Material: As Polycrystaline lump 
Starting Material Purity (%): 99.999055 
Starting Material Lot No: 23115 
Matrix: Z .4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 * 2 pg1mL 995 i 2 yg/g 

Certified Density: 1.009 glmL (measured at 22" C) 

The Certified Value is the Instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 
Certified Value ( 2 )  = C g  (2) = mean 

n x1 = individual results 
n number of measurements 

1R 
Uncertainty (2) = 2f(Xsl# Cs l  = The summation of all significant estimated errors 

(n (Most common are the errors from instrumental measurement 
weighting, dllutlon to volume, and the fixed error reported on the NlST 
S R M  cerHflcate of analysis.) 

4.0 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 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd ed., 
1993, definition 6.10) 

This 1V product is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certif~ed value are 
reported, taking into account the SRM uncertainty emx and the measurement, weighing and volume diluflon errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 1004 1: 2 pglmL 995 f 2 pglg (Avg 2 runs) 
ICP Assay NIST S R M  3103a Lot Number: 010713 

Assay Method #2 1003 It 5 pglmL 994 f 5 pglg 
Gravirnetric NlST S R M  Lot Number: See Sec. 4.2 



010281. 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MW1. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Arnboy. The balances are calibrated with a dass 1 andor dass 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. 

THERMOMETER CALIBRATION -The thennometers 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 SM Nos.: 769543,227368/769543,217368/p14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522.81112557078, 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 CRMs. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg/mL 
CRMs solutlons are tested for trace metallic impurities by Axlai 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% effldent for the removal of particles down to 0.3 vm. 

5.0 

- *I 0.00038 

Q Sb 0.01o0o 

S A S  

M ' 0.03139 

Be ' 0.00157 

M 81 ' 0.00126 

0 ' 0.01200 

M Cd ' 0.00942 

- Ca 0.00206 

M c s  ' 0.00094 

M c o  ' 0.00942 

M cu ' 0.01884 

p? Ce ' 0.01570 

!!! Cr < 0.01570 

M - Checked by ICP-MS 

h! DY 0.01884 

M ' 0.01570 

!k! Eu < 0.00942 

!k! Gd ' 0.00314 

M Ga < 0.00314 

M Ge 0.01884 

- Hf 0.00628 

Au < 0.00942 

M Ho < 0.00157 

!! I" < 0.03139 

M Ir < 0.01570 

0 Fe ' 0.w3110 

M Pb ' 0.00942 

La ' 0.00157 

0 Li ' 0.00002 

M Lu e 0.00126 

0 Mg 0.00017 

- Mn 0.00005 

0 Hg ' 0.01200 

M Mo ' 0.00628 

Nd ' 0.00628 

0 Ni ' 0.00200 

42 Nb < 0.00200 

Q os 
- Pd 0.01570 

9 p < 0.00260 

pt ' 0.00628 

- 0.00048 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00094 

0 Re 0.01000 

@ Rh ' 0.00314 

M Rb < 0.00314 

M Ru ' 0.00628 

M Sm < 0.00314 

M sc ' 0.03139 

M Se ' 0.02512 

- si 0.00476 

- Na 0.00159 

M Ag < 0.00628 

&.! Sr 0.00157 

0 0.02500 

M Ta ' 0.02198 
n - Not Checked For 

k! Te < 0.09418 

M Tb ' o.oO094 

M TI ' 0.00314 

!!! Th < 0.00314 

M Tm 0.00126 

- Sn 0.00073 

!!!! Ti ' 0.15697 

M ' 0.03139 

!!!! ' 0.00628 

M v ' 0.00628 

k!! Yb ' 0.00314 

& ' 0.12558 

0 zn' 0.00044 

!!! Zr ' 0.01570 
s -Solution Standard Element 

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 preparation of %ofking 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 



010282 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage (L Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from container. Do not return 
portions removed fw pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 74.9216; mix of +3 and +5; 6; H3As04 and 
HAS02 
Chemical Compatibility -Arsenic has no cationic chemistry. It is sdubie in HCI. HN03,H3P04, H2S04 and HF aqueous matrices 
water and NH40H . It is stable With most inorganic anions (forms arsenate when boiled with chromate) but many cationic metals 
form the insoluble arsenates under pH neutral conditions. When fluorinated and I or under acidic conditions arsenate formation is 
typically not a problem at moderate to low concentrations. 
Stability - 2-100 ppb tevels stable for months alone or mixed with other elements at equivalent levels in 1% HNOB I LDPE container. 
l-10,OW) ppm solutlOnS ChemiCally stable for years in I-5% HN03 I LOPE container. 
As Containing Samples (Preparation and Solution) - As0 (soluble in 1: 1 H20 I HN03 ); Oxides (the oxide exists in crystalline 
and amorphous forms where the amorphoric form is more water soluble. The oxides typically dissolve in dilute acidic solutions 
when boiled); Minerals (One gram of powered sample is fused in a NiO crucible with 10 grams of a 1:l mix of K2C03 and KN03 and 
the melt extracted d t h  hot water ); Organic Matriices (0.2 to 0.5 grams of f i e  sample are fused with 15 grams of a 1:1 Na2C03 / 
Na202 mix in a NH) crucible. The fuseate is extracted with water and acidified with HN03) 
Atomic Spectroscopic Information (ICPQES D.Ls are given as radiallaxial view): 
TechnIaudLlne Estimated D.L. Order Tvm Interferences (underlined indicates severe) 
ICP-OES189.042 nm 0.05 I0.005 pg/mL 1 atom Cr 
ICP-OESi93.696 nm 0.1 10.01 pglmt 1 atom V, Ge 
ICP-OES 228.812 nm 0.1 10.01 pg/rnL 1 atom a, &, tr, Co 
ICP-MS 75arnu 20 PPt n/a M+ 40Ar35CI. 59Co160,36Ar38ArlH. 38Ar37Cl. 6Ar39K, 

150Nd2+,150Srn2+ 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

f O . 0  QUALITY STANDARD DOCUMENTATION 

10.1 IS0 900?:2000 Quality Management System Reglstration - QMI Certiflcate Number 010105 
Recognlzed by: 
Registrar Acwedltation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councll for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlflcation Network: 
ArgenUna (IRAM), Australia (QAS), Austria (bQS), Belgium (Avinter) , 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 (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemical Testing - Accredlted AZLA Certlflcate Number 883.01 

10.3 ISOllEC GuMe 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
-Reference Materials Production -Accredited A2LA Certiflcate Number 883.02 
M U  Mutual Recognition Agreement Paltners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark ( D A M ) ,  Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOUS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 10CFRN Appendix 6 -Nuclear Regulatory Gomrnission - Domestic Licensing of Production and Utilization Facilities 

103  10CFR2Z - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010283 
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 spedfied uncertainty 
range. Shelf life Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for SdUtiOnS packaged in 500-mL low density polyethylene bottles. When stored under spedal conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and limit Its useful Ilfe. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations ha t  solution standards be 
assigned a one-year expiration date. 

Certification Date: September 15,2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

q&Yd Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. PhD., Technical Director 



010284 
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 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 pg/mL Lead in 0.35% (abs) HN03 

Catalog Number: 

Starting Material: Pb(N03)2 
Starting Material Purity (%): 99.999974 
Starting Material Lot No 
Matrix: 

CGPBI-1, CGPBI-2, and CGPBI-5 
Lot Number: X-PBOZI 18 

22 1 50 
0.35% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1005 f 2 pg/mL 

1.001 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: 
CertYied Val@ (3) = & (SI = man 

n = nun'tIer of masuremnts 
XS = The SUTmBfion d all significant estirrated ermrs 
(Most c o m n  ate the errosfrominstrurrental mifiulem?nt, 
weighing, dilution to volutn?, mi the fixed WrcT reported on t he 
NlST SRM certificate of m$sis.) 

n xI = indiidual lesutis 

CnY 
Uncertainty (i) = ~KCSJV 

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, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
i , This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1005 2 2 pg/mL 

I001 f 4 pglmL 

EDTA NlST SRM 926 Lot Number: 680710 

Assay Method #2 

ICP Assay NlST SRM 3128 Lot Number: 991504 
INDRGAN I C  LAPS/RADCWEM LABS 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to 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 8221260017-98, All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

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 E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368iP14452,1762401P14452,176240. 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 report Nos. 81 11258522,811Q557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Glass 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 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. 

M Cu < o.of193 5 ~b Q K < 0.00180 M Ta < 0.01392 - M Zr < 0.00994 

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 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 



010286 
7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

Starage & HanSBng - Keeptightly sealedvken not in use. Ston md use at ;13 t 4°C. Do mt pip& from cortainer. Do nd 
return pcrtiors removed for pipetting to container. 
Murk Wight; Valence; Cmdnaion Nunber; Chemical Form in Solutim - 207.2; +2; 6; Pb(HP),,'z 
Charscal Cmprrtibihty-Solublein HCI, HF a d  HNO,. AvoldHSQ. Stablevith most metals end incrganicaniorsforming 
insollble catbode,boiate, s m ,  sulte, sulfide, phosphate, oxalde,&mmate, tmntfe, iodtte, end tyani8 in neutral aqugous 
media. 
Stabihty- 2-1 M) p b lewls dable for months in 1% HNO, I LDPE con$iner. I -lO,Oa3 ppm sdutiions chemicaUy stable for years m 

P b C a t a n i  S ration and Solution) - Metal [Bestds,mlved in 1 :I H D  I HNO, O x i k  The man &fbrert P b 
oxjdes we s&e%%!%t?he exrepticn of Pb02 rrthich is sollble in HCI ST HF); Ores a d  dloys @e$ attackedling 1:l 
H a  I HNO, 1 Organic Matrices (Dty ash md dissolvE in dilute HCI.). 
cttrmic Spectrosmpic Mamation (ICP-OES D.Ls aregiuen as raddlaldal uianr): 
TeclniaueRim EstinededD -I- ?Ld!z Tm lrrterferen ces @&rknd indicates severe at F arc$.) 
ICP-QES 168.215nm 0.0310.m3pghnL ton Co 
ICP-OES 220.353 nm 0.04 I0.036 pghL 1 ion Bi,Nb 
ICP-OES 2l7.OOOnm 0.09!0.m~lghL 1 atom W, Ir, Hf, Sb, Tti 
ICP-MS 208 amu 5 rpt nla M' "Pl'Q, '"OS'Q 

23% H N ~ ,  I ~Dpt mntaimr. 

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. 

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) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS). Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT). 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland PCBC). Portugal (APCER), Singapore (PSB). Slovenia (SIQ). Spain (AENOR). Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA). Belgium (BELTEST) @KO-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 (KOUS). 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 (NVLAP) (ICBO ES) 

10.4 lOCFRSO Appendix 6 - Nuclear Regulatory Commlssion 
- Domestlc Licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 I S O I I d  17025 - I999 "General Requirements for the Competence of Testing and Calibration" 

10.6 MIL-STD-46662A (Obsolete/Observed) 
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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 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 transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I n/ Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 17, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

* .  

Kc*ut& &- 
Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

i 



INORGAN~C" CERTIF ICATE O F  ANALYSIS  
V E N T U R E S  ..................................... .... 
'9.5 iei-.ran Averikje. Suit:! i: tel: 800.669.6799 . 732.901 .? 900 
i c ~  t r oa:! F!c$< Jer,e: C3721 LSA fax 73'2 931 1903 

i : I : I C I ~ I C V ~ ? ~ ~ ! ' C - ' ,  C C I * )  _--. . - 1NaBt;;ANIG L M S  F CtEM LABS. 3a"cVen'urecc0'k 

ATE RECE 1 VED : -?)$f&-.- ---&--- - 
DATE EXPIRED: -3-t i.3 ----- ---- 
DATE OPENED: ak!! -----, - ,,,,, 
IN OR^:----------- SbS5 PO: _E!5_k:@gT(,,-- 

1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), IS0 Guide 342000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0 Guide 35-1989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglmL Antimony in 0.7% (abs) HN03 1 3% Tartaric 
Acid 

Catalog Number: CGSBI-1, CGSBI-2 and CGSBI-5 
Lot Number: Y-SB02091 
Starting Material: Sb shot 
Starting Material Purity (%): gg,~g2045 
Starting Material Lot No: D29N32 
Matrix: 0.7% (abs) HN03 I 3% Tartaric Acid 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 k 3 pg/mL 

Certified Density: 1.020 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certifed Value ( 2 )  = (n) = mean 
n x l  = individual results 

n = number of measurements 
1R 

Uncertainty (i) = 21fzs1# C s l  = The summation of all significant estimated errors 
(Most common are the errors from instrumental measurement 

weighting, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

4.0 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 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM. 2nd ed., 
1993, Ueflnition 6.10) 

This W produd is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NIST SRMs are available, the term 'in-house std.' is specifkd. 

4.1 Assay Method #I 998 f 3 yglmL ' (Avg 2 Runs) 
ICP Assay NlST SRM 3102a Lot Number: 990707 

Assay Method X2 I001 f 5 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (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 dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVIAP accredited aIjbrationJab. The NI-STtest number is 822Q60017-98. 

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 ASMT E7747 and NET 
Monograph 150 using NfST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452.176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test 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 CRM's. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs 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 urn. 

- 0.02900 

s Sb 

M As < 0.00985 

- Ba 0.00014 

0 Be ' 0.00001 

- 0 o.Mx)99 

- 0 Ca 0.00680 

Bi ' 0.00039 

M Cd ' 0.00296 

Q Ce ' 0.00300 

cs e 0.00030 

Q Cr 0.00830 

- 0 c u  0.00260 

M c0 < 0.00296 

M - Checked by ICP-MS 

*Y ' 0.00591 

M Er < 0.00493 

M ' Eu ' 0.00296 
M Gd ' 0.00099 

M Ga ' 0.00099 

M Ge ' 0.00591 

hA Au < 0.00296 

M Hf ' 0.00197 

M Ho ' 0.00049 

- Ir ' 0.00493 

0 Fe 0.M3900 

0 La < o.ooi20 

M Pb ' 0.00296 

In ' 0.00985 

Q Li 0.00002 

M Lu 0.00039 

Q Mg 0.00140 

Q Mn 0.00200 

0 HS e 0.01500 

M Mo < 0.00197 

M Nd ' 0.00197 

0 Ni 0.00310 

h! Nb ' 0.00049 

- n Os 

M Pd 0.00493 

0 p ' 0.04oO0 
Pt 0.00197 

P 0.00700 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00030 

M Re < 0.00099 

M Rh ' 0.00099 
M Rb ' 0.00099 

b! Ru ' 0.00197 

M Sm ' 0 . m 9 9  

e sc ' 0.00018 

M Se ' 0.00788 

- si 0.00530 

- * Na 0.00430 

' 0.00197 

!!! < 0.00049 

0 s  

M Ta ' 0.00690 
n - Not Checked For 

M Te 0.02956 

- FA Tb ' 0.00030 

M TI < 0.00099 

M Th < 0.00099 

- Sn 0.00059 

M Tm ' 0.00039 

9 Ti 0.00085 

- ' 0.00985 

M " ' 0.00197 

!d < 0.00197 

M Yb ' 0.00099 

- Zn 0.00026 

M ' 0.03941 

k! zr ' 0.00493 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, end DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage L Handling - Keep tightty sealed when not in use. Store and use at 20 f 4%. Do not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 121.75; +3 ; 6; Sb(O)C4H406-1 
Chemical Compatibility - Stable in concentrated HCI, dilute or concentrated HF. Stable in dilute HN03 as the fluoride or 
tartrate complex. Avoid basic media3tabkwith most metals and inorganic anions in acidic-media a4.tRe-tartFete-provided-the 
acidity is not too hgh or the acid is oxidizing causing loss of the stabilizing tartrate ion. The fluoride complex of antimony is 
stable in strong acid but you shouid only mix with other metals that are fluorinated. 
Stability - 2-100 ppb levels stable for months in 10/0 HN03 / LDPE container. 1-10,000 ppm solutions chemically stable for years 
in 14% HN03 / LDPE container. 
Sb Containing Samples (Preparation and Solution) - Metal and alloys (Soluble in H20 I HF I HN03 mixture); Oxides 
(Soluble in HCI and tartaric acid or H20 1 HF I HN03 mixtures ); Ores (Fusion with Na2C03 in PtO followed by dissolving the 
fuseate in a H20 I HF I HN03 mixture); Organic based (Sulfuric acid / hydrogen peroxide digestion) 
Atomic Spectroscopic Information (ICP-OES 0.L.s are glven as radialfaxial view): 
TechniauelLine Estimated D.L. Order Type Interferences (underlined indicates severe) 
ICP-OES 206.833 nm 0.03 / 0.003 pg/mL 1 atom B, Cr, Ge, Hf 
ICP-OES 217.581 nm 0.05 1 0.005 pg/mL 1 atom Mi, W, Re. Fe, 
ICP-OES 231.147 nm 0.06 IO.006 VgImL 1 atom Ni, Co ,PI 
ICP-MS 121 amu 5 PPt nla M+ 105Pd 160,89Y 1602 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 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 Acredtacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (OAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ). Spaln (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17026 - 1999 "General Requirements for the Competence of Testing and 
Call bration" 

- Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 ISOnEC Guide 34 - 2000 "General Requirements for the Competence of Referttnce Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States ( N W P )  (ICBO ES) 

10.4 1OCFRIO Appendix 8 - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utillration Facilities 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD46662A (Obsolete/Observed) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010291 
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 specifd 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 Labs indicate a CRM shelf-lii 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 31, 2005 

mm= 
DIZ2Ct07 ’ 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

VAYd Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. PhD., 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: ivsales@ivstandards.com website: www.ivstandards.com 

certificate of a n a l y s i s  
I .O Inorganic Ventures f 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." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Selenium in 1.4% (abs) HNO3 

Catalog Number: CGSEI-1, CGSE1-2, and CGSEI-5 
Lot Number: X-SEO11 06 
Starting Material: Se shot 
Starting Material Purity (%): 99.997834 
Starting Material Lot No 120L45 
Matrix: 1.4% (abs) HNOa 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 + 2 pglmL 997 f 2 pglg 

Certified Density: 1.009 g/ml'(measured at 22' C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = &I. ( 2 )  = mean 
n XI = individuat results 

n = number of measurements 

Uncertainty (*) = ~ [ ( ~ S I ~ I ~ ' ~  Cs, = The summation of all significant estimated errors. 
(n)' ' (Most common are the errors from instrumental measurement, 

weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated 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 is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1002 pg/mL 993 pglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1006 f 2 p g h L  997 + 2 pg/g (Avg 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

INORGANIC LAHS/RARf?HEM LABS 
DATE RECEIVED: --,--a[@& -.---_-- 
DATE ~ ~ R E D :  ----z~LJQ ------ 
DATE OPENED: 7 C Z _ Z ~ ~ L ~ - - - - - -  6 
1 NDRGi : -.-3333::-::F6: - p + a  ---- 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number &k l8#e8 igh ts  used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated evety 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NIST / NVIAP 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 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 NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS 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 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. 

P 0.00030 

- M Sb < 000100 

0 As < 0.00500 

M Ba < 0.01994 

0 Be < 0.00009 

!Y! Bi < 000080 

- < 0.00006 

- Cd 000060 

- 0 Ca 0.00100 

- PA Ce < 0.00997 

- Cr 0.00080 

hn cs < 0.00060 

M c0 < 0.00598 

M DY < 0.01196 

u Er < 0.00997 

M < 0.00598 

M Gd < 0.00199 

M Ga < 0,00199 

M Ge < 0.01196 

M < 0.00598 

M Hf < 0.00399 

E Ho < 0.00100 

!!! In < 0.01994 

- Ir < 000997 

- 0 Fe 0.00271 

M La < 0.00100 

0 L' < 000003 

M Lu < 000080 

0 Mg 000021 

b! Mn < 000798 

0 Hg 001054 

0 Mo < 000400 

k? Nd < 000399 

0 " 000028 

- Nb < 000400 

fi o s  

1 k! Pd < 000997 

- ' 000300 
I -  Pt < 000399 

M Pr < 0.00060 

Q Re < 0.00900 

Rh 0.00199 

- M Rb < 0.00199 

M < 0.00199 

- sc < 0.01994 

- si < 0.00300 

0 Ru < 0.00700 

- S Se 

Ag < 0.00399 

0 Na 0.00402 

- M Sr < 0.00100 

0 < 0.04000 

- cu 0.00130 !k! Pb < 0.00598 - 0.00060 M Ta < 0.01396 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "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 

hn Te < 0.05982 

- M Til < 0.00060 

M T' < 0,00199 

- M Th < 0.00199 

M Tm < 0.00080 

M Sn < 0.00997 

M Ti < 0.09969 

k! < 0.01994 

- " < 0.00399 

- ' 0.00399 
- M Yb < 0.00199 

- Zn 000400 

I Zr 0.00005 

- < 0.07976 

s - Solution Standard Element 



7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010294 
Storage 81 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4°C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 78.96; +4; 6; H2Se03 
Chemical Compatibility - Soluble in HCI, HNO,, H3P0d, HzSOI and HF aqueous matrices and water. It is 
stable with most inorganic anions but many cationic metals form the insoluble selenites under pH neutral 
conditions. When fluorinated and/or under acidic conditions precipitation is typically not a problem at moderate 
to low concentrations. 
Stability - 2-100 ppb levels- stable for months alone or mixed with other elements at equivalent levels - in 1 % 
HNO, I LDPE container. 1-10,000 ppm solutions chemically stable for years in 1-5% HNOl I LDPE container. 
Se Containing Samples (Preparation and Solution) - Metal (Soluble in HN03 ); Oxides (Readily soluble in 
water); Minerals and alloys (Acid digestion with HN030r HNOJ f HF ); Organic Matrices (Acid digestion with hot 
concentrated HzSOl accompanied by the careful dropwise addition of Hz02 until clear) 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as gdia l lax ia l  view): 
TechnisuelLine Estimated D.L. ~JJ= Interferences (underlined indicates severe) 
ICP-OES 196.026 nm 0.08 IO.005 pg/mL 1 atom Fe 
ICP-OES 203.985 nm 0.2 10.05 pg/mL 1 atom a.h, Q, & 
ICP-OES 206.279 nm 0.3 I0.16 pglmC 1 atom Cr Pt 
ICP-MS 82amu 200 ppt n/a M+ ~zC'TI, 

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. 

10.1 IS0 9001:2000 Quallty Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-!?AB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.lEMA) 
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 (Sll), Italy (ClSQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 

10.3 

10.4 

10.5 

10.6 

ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing 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 - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MILSTD-45662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010295 
11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) 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 density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 30, 2004 
Expiration Date: 

I ! ? c y  
A L L i j L i ' .  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

VAT4 Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager K r r l , k d -  '... LA.- 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



u i n o r g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales%iwstandards.com website: www.ivstandards.com 

cert i f icate of a n a l y s i s  
1.0 lrorganic Ventures I N Labs is an iSO 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), tSO 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 DESCRlPTlON OF CRM Custom-Grade 9000 pglmL Thallium in 0.5% tabs) HN03 

Catalog Number: CGTL1-1, CGTLI-2, and CGTLI-5 
Lot Number: Y-TLOI 093 
Starting Material: TIN03 

Starting Materiil Purity (%): 99.999824 
Starting Material Lot No: G09P28 
Matrix: 0.5% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 -+ 2 pg/mL 1000 * 2 pg/g 

Certified Density: 1.002 g/mL-(measured at 22" C) 

The Certifi Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

~efii~ed~aiue(+.)m xu (5) = meen 
n xt = lncMdLal results 

n m b e r  of meerswemenfs 

uncertslnty (t) z2&s45111 xsc= The summutionofall signncant estirnatd ermrs 
(n) (Mod common are the arorS+om ~nStnrmerdal measvement, 

vreighng, dilution to wlun e, and the fixed error reported on the NlST 
SRM certificate of analysis 1 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed.. 
1993, definltfon 6.10) 

This IV product is Traceable to NlST via an unbroken chain of comparisons. h e  uncertainties for each certified value are 
reported, taking into acawnt the SRM uncertainty enor and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 1002 f 2 pglmL 1000 f 2 pglg (Avg. 2 runs) 
ICP Assay NIST SRM 3158 Lot Number: 993012 

h a y  Method #2 1000 f 3 uglmL 998 f 5 ug/g 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

http://www.lvstandards.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 testlng 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 822260017-98. All analytical balances are calibrated every 4 months by -hart Scala Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are! fested 
annually by a NlST I N V W  accredited cafibration 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 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-OOl.Thermometers whlch are not calibrated vs standard thenometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016.471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE 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 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. 

!d < 0.02018 

!d Sb 0.00101 

M As < 0.02018 

M Be < 0.00101 

M Ba ' 0.02018 

b! Bi < 0.00081 

- 0.00140 

9 Cd 0.00540 

- Ca 0.00015 

4 Ce 0.01009 

M Cr ' 0.01009 

M C" < 0.01211 

!d cs ' 0.00061 

c0 0.00606 

M DY < 0,01211 

M Er < 0.01009 

!!I Gd < 0.00202 

!!I Ga < 0.00202 

M Ge 0.01211 

M Eu < 0.00606 

M A' < 0.00606 

M Hf < 0.00404 

M Ho < 0.00101 

- M Ir < 0.01009 

0 Fe ' 0.00100 

- La 0.00101 

In < 0.02018 

Pb < 0.00606 
M - Checked by ICP-MS 0 - Checked by ICP-OES 

6.0 INTENDED USE 

0 Li < 0.00002 

M Lu < 0.00081 

0 Mg 0.00030 

M Mn 0.00807 

0 Hg 0.01200 

Mo 0.00404 

Nd < 0.00404 

0 Ni ' 0.00090 

M MI 0.00101 

M Pd ' 0.01009 

Q P < 0.00260 

- n Os 

a pt < 0.00404 

9 0.00180 

M Pr < 0,00061 

- M Re 0.00202 

M Rh < 0.00202 

M Rb < 0.00202 

- M Sm < 0.00202 

- 

M Ru < 0.00404 

M sc ' 0.02018 

M Se 0.01615 

SL si b.00340 

- Na 0.00124 

M Sr 0.00101 

!d hg < 0.00404 

2, < 0.03000 

!!'! Ta < 0.01413 
I - Spectral Interference n - Not Checked For 

4 Te < 0.06055 

!! Tb < 0.00061 

s TI 

M Th < 0.00202 

A Tm < 0.00081 

M Sn < 0.01009 

- M Ti < 0.10091 

- M w < 0.02018 

- " < 0.00404 

- M Yb 0.00202 

- ' 0.08073 

- 0 Zn 0.00154 

M Z r  < 0.01009 

M 0.00404 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional Intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage8Handing-KeeptgMly~aled~notmuse. Storeanduseat20+4'C. Dorwtpipd from wntainer. Do 
not return p c r t i s  removed for ppetting to container. 

Cherries1 CorrpatibilW - Soluble in HCI, HNOq and HSOI. Stable v\Rh most metalsand inorgttnic anions. T h e  silfrte, 
thiocyanate End Oml€ite we moderately soluble( the phosphate and arswite an?. digMiy sollbie en3 the sulfide is 
insoluble. 
Stability- 2-100 ppb levels stable fa monthsin 1% HNOdLDPE contrr'ner. 1-10,000 ppm sdutiionschemicdiy stable 
Lor years in 2 5 %  HNoi CLDPE container. 
TI Corrtaining Samples (Preparation and Sollrtion) - M e t a l  (Best dissolved in HNOmhich fams chiefly the TI * ion.] 
Odde Qhe thallousoxide is readily soluble in wter. The thallk oAds requires hi@ levels of add l  Ores (Carbate 
fusion in Pt'follmwd by HCl dissolution); Organic Matrices (SLllluricfperoae digestion ~ or cty  ash and dissolution in Ha). 
Manic Spectroscopic InfarmaBlon ( I C P M S  D.Ls are glum a3 vi@: 
TechniiqueLine EdmetPd EL. 0- M f s i m n C e s  [underlined indicate severe) 
ICPOES 190.834 rim 0.04 10.004 p g h L  1 ion V, T i  
ICPOES 276 .787~1  0.1 10.01 pgmL 1 atom fa, V, Fe, Cr 

ICPMS 205 amu 2 Ppt n/a M' 

M a n i c  Wdgw Vdmt?: COordinetiOn N W  Chemical Formin 5Ollrti011- 204.383; +I; 6;Ttm-120)4' 

ICPOES 351.924 run 0.2 10.02 pghL 1 atom &@OD 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Materlal Saftey Data sheet for information regarding this CRM 

HOMOGENEUY - This solution was mixed accordlng 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 Coundl for Accreditation (RVA) 
EnUdad Mexicana de Acredltadon. a.c.(EMA) 
Members of IQ Net International Certiflcation Netwoa: 
Argentina (IRAM). Australia (QAS), Austrta (bQS) .  Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hmg 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(PC6C). Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Swltzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 lSO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited M I A  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) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), SingapOre (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendlx B - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utilization Facliities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MQSTD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of tlme during which the concentration of the ana\yte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within h e  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 / IV Labs indicate a CRM 
shelf-llfe of four years for solutions packaged in 5OO-mL low density polyethyiene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shetf 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 transpiratloo 
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: May 23,2005 - 
OlkZffff 7 -  

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 
& . < . , k h c ( A  :\. L. 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



~NORGAN~C" CERTIF ICATE O F  A N A L Y S I S  
V E N T U R E S  ...................... .. ....,.,..,,,....,......................,.........*..........=........*. 
I c5 ;;)ti;~?li Avei;.;t~e. Sule $ ie!: 800.669.6799 . 732.90i.lFOO 

fax: 732.90! .i 905 
info$inor'ganicvcniures.con 

1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels). 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 Statistical Principals." 

2.0 DESCRIPTION OF CRM 1000 pglmL Boron in H20 

Catalog Number: CGB1-1, CGB1-2, and CGBI -5 
Lot Number: Y-802054 
Starting Material: H3B03 
Starting Material Purity (%): gg.ggggg8 INORGANIC LAB 

Starting Material Lot No: 
DATE RECEIVED: 

OVOI 33 DATE EXPIRED:- 
Matrix: H20 DATE OPENED: - 

INORG: --&% 
3.0 CERT lFlED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 & 2 ug/mL 1005 * 2pgtg 

Certified Density: 0.999 glmL (measured at 22" C) 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Va\ue (n) = 2~ (z) = mean 
n x l  = indlvldual results 

n = number of measurements 
112 

Uncertainty (i) = 2~(xsl$ z s l  = The summation of all significant estimated errors 
( f l )  (Most common are the errm from instrumental measurement 

weighting, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unDroken chain of comparisans all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

This IV product is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each c e t i i  value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m .  In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #+ 1004 2 2 pglmL 1005 f 2 pglg (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 
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4.2 BALANCE CALIBRATION - AH balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gehart Scale Corp. of 
South Amboy. The balances are calibrated wlth a class I and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accie3itefYcatibration~lab:The NlSTtest'nomber-is-822/280017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452. 176240. The 
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. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlI3RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRMs. 

. .. . 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs 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 *I < 0.00090 

- M As < 0.01000 

Q Ba < o.oooio 

M Sb < 0.00050 

0 Be < 0.00017 

!d Bi < 0.00040 

s B  

M Cd < 0.00300 

9 Ca < O.ooOo7 

0 Ce ' 0.00300 

M cs < 0.00030 

M Cr < 0.00500 

0 c o  < 0.00110 

!!!! DY ' 0.00600 

!!!! Er < 0.00500 

hn Eu ' 0.00300 

M Gd < 0.00100 

0 Ga < 0.00160 

y G e  < 0.00600 

@ Au < 0.00300 

- tv! "f 0.00200 

Y In < 0.01000 

- M < 0.00500 

0 Fe < 0.00110 

k! 0.00050 

M La < 0.00050 

0 Li < 0.00002 

4 Lu < 0.00040 

Q Mg ' 0.00006 

Q Mn < 0.00002 

0 Hg ' 0.01500 

M Mo ' 0.00200 

- M Nd ' 0.00200 

Q Ni ' 0.00230 

Nb < 0.00050 

- n Os 

M Pd < 0.00500 

Q p < 0.00250 

M pt < 0.00200 

Pr ' 0.00030 
rt Re < 0.00100 

M Rh < 0.00100 

M Rb ' 0.00100 

M Ru ' 0.00200 
M Sm < 0.00100 

0 sc  ' 0.00002 

- si 0.00067 

M As < 0.00200 

0 Na < 0.00010 

M Sr < 0.00050 

- 0 s < 0.10000 

0 Se 0.00620 

M Te < 0.03000 

1 Tb < 0.00030 

M < 0.00100 

M Th < 0.00100 

@ Tm ' 0.00040 

Sn < 0.00500 

M Ti < 0.05000 

M w ' 0.01000 

- M u < 0.00200 

- " ' 0.00083 

M Yb < 0.00100 

- M y ' 0.04Ooo 
e t n  ' 0.00019 

M Zr < 0.00500 @ cu ' 0.00600 !!!! Pb ' 0.00300 0 < 0.00300 M Ta < 0.00700 
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 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 determination of correction coeffidents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 +- 4'C. Do not pipet from container. Do not return 
portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number, Chemical Form in Solution - 10.81 1; +3; 4: B(OH)3 and B(OH)4-1 
Chemical Compatibility - Moderately soluble in HCI, HN03, H2S04 and HF aqueous matrices and very soluble in NH40H , Stable 
with all metals and inorganic anions at low to moderate ppm levels. 
Stability- 2-100 ppb levels stable for months in  YO HN03 I LOPE container. 1-1,000 ppm solutions chemically stable for years in 
1% HN03 I LDPE container. 1000 -10,000 ppm stable for years in dilute NH40H l LDPE container. 
B Containing Samples (Preparation and  Solution) - Metal (Crystalline form is scarcely attacked by acids or alkaline solutions; 
amorphous form is soluble in conc. HN03 or H2S04 ); B(OH)3 (water soluble); Ores(avoid acid digestions and use caustic fusions 
In PIE); Organic Matrices ( dry ash mixed With Na2C03 in PtE at 450EC then increase heat to 1000EC to fuse: or perform a NaZ02 
fusion in a NiE crucible I Parr bomb ). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiawaxial view): 
Tec hniauelline Estimated D.L. Order TvDe Interferences [underlined lndicales severe) 
ICP-OES 249.773 nm 0.003 / 0.001 gglmi. 1 atom W, Ce. Co, Th. Ta. Mn, Mo, Fe 
ICP-OES 249.678 nm 0.004 I 0.003 #g/rnL 1 atom Os. W. Co, Cr, Hf 
ICP-OES 208.959 nm 0.007 10.0005 pghL 1 atom Mo 
ICP-MS l l amu 700 ppt nla M+ 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to Ule enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION @ 
10.1 IS0 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Ameditadon. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM). Australia (QAS). Austria (OQS),  Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII). Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - I999 "General Requirements for the Competence of Testlng and 
Calibration" - Chemical Testlng -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited AZLA Certlficate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FtNAS), 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) (ICBO ES) 

10.4 IOCFRSO Appendix B -Nuclear Regulatory Commission - Domestlc Licensing of Production and Utilization Faclllties 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonEompliance 

10.6 MfLSTD45662A (Obsolete10bsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remaln within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in SOO-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Expiration Date -The date afler 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 Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 06,2005 - 
OlQOP] - 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

VAYd Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 
/(&Jik d ! .  

Certifying Officer: Paul Gaines, PhD., Technical Director E% A& 



INORGIN~C" CERTIF ICATE O F  A N A L Y S I S  
V E N T U R E S  ..,.,........,.......,.,........,,..........,.,........,..........,...,.............,.....- .... 
? , o ,< :: 1 . c?ii. l .~? <.!I, .r,w A a , p r , ,  - , , I . , % - .  : p  Suit::: iel: 809.669.6799 . 732.90i .1?@0 

iai.,ey...;cil, ,k!eiy Jets- @73) . V_C f iax: 732.90 1.1903 

i~:~~~~~c::~,i:.:~~e~~P~!~::,.co~~ in!oBiriorgr~nicventures.com 

'1.0 INORGANIC VENTURES is an IS0 Guide 34:2000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate #883-02). The certificate is designed and the data is determined in accordance with IS0 Guide 
31:2000 (Reference Materials-Contents of Certificates and Labels), IS0 Guide 34:2000 "Quality System Guidelines 
for the Production of Reference Materials," and IS0  Guide 35-1989 "Certification of Reference Materials - General 
and Statistical Principals." 

2.0 DESCR~PT~ON OF CRM 1000 pgjmL Motybdenum in H20 tr NH4OH 

Catalog Number: CGMO1-1, CGMOI-2, and CGMO1-5 
Lot Number: Y-MOO2010 
Starting Material: (NH4)6Mo7024xH20 
Starting Materiil Purity (%): 99.994915 
Starting Material Lot No: 23398 
Matrix: H20 tr NH40H INORGANIC LABS/RADCHEM LABS 

DATE RECEIVED: -2 106 ---- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES DATE: EXPIRED: _-- 3 I &o_%,-, -Pg-- -- 

DATE OPENED: %- 
Certified Concentration: 1007 & 3 vglmL I NORG: --w.- - PO: -Fa-&Sg---- ---- 
Certified Density: 0.999 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculalion of the certified value and the uncertainty: 
~artifted value ( j i )  = &j. (a) = mean 

n XI = individual results 
n = number of measurements 

10 
Uncertainty (i) = 2i(Cs1)# x s l  =The summation of all significant estimated errors 

(n) (Most common are the errors from instrumental measurement 
weighting, dilution to volume, and the futed error reported on the NlST 
SRM certfficate of analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of Ute 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 is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 1007 f 3 pglml (Avg 2 runs) 
ICP Assay NlST SRM 3134 Lot Number: 891307 

Assay Method #2 1000 f 5 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 



4.2 

4.3 

4.4 

010305 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001 The weghts 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
InstRute 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 wth a dass 1 and/or class 2 analytical weght set These weights are tested 
annually by a NlST I NVLAP accredited calibration Jab The NIST test number is 822/26OOj7-98 

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 NlST 
Monograph 150 using NlST Test Nos and Std Nos. 769543, 2173601769543,217368/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. 811t258522,811/2557078, and 236090 

GLASSWARE CALl8RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRWs. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY tCPIMS AND ICP-OES IN pglmL 
CRMs solutions are tested for trace metaltic 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 

- * A' ' 0.05000 

- As < 0.02067 

- Be ' 0.00103 

M Sb < 0.00103 

M < 0.02067 

M Bi 0.00083 

e 0.50000 

- Cd < 0.5oooO 

e Ca 0.00098 

M c s  < 0.00062 

M Cr < 0.01034 

!h4 Co < 0.00620 

9 Ce < 0.05000 

M cu ' 0.01240 
M - Checked by ICP-MS 

M Dy ' 0,01240 

hn Er < 0,01034 

M ' 0.00620 
- 0.00207 

- Ga < 0.00207 

- Ge < 0.01240 

Au < 0.00620 

M Hf < 0.00413 

hn Ho 0.00103 

In 0.00503 

M I f  ' 0,01034 

0 Fe 0.50000 

hn La ' 0.00103 

!!I Pb < 0.00620 

Q Li < 0.01000 

M Lu < 0.00083 

Q Ma ' 0.05000 
M Mn < 0.00827 

i Hg 

5 Mo 

Nd < 0.05000 

- ?VI Ni < 0.01654 

M Nb 0.00103 

L! 0 s  

Y Pd 0.01034 

i p  

M ' 0.00413 

9 ' 0.03000 
0 - Checked by ICP-OES i - Spectral Interference 

9 Pr ' 0.10000 

- Re 0.00687 

hn Rh 0.00207 

M Rb ' 0.00207 

!!!! Ru < 0.00413 

k? Sm < 0.00207 

Q SC < 0.05000 

M Se < 0.01654 

0 si ' 0.10000 

0 Na < 0.10000 

- M Sr 0.00042 

j s  

M *S ' 0.00413 

!k! Ta < 0.01447 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the followlng: 
ICP-MS. ICP-OES, FAAS. GFAA, XRF, anti DCP 
For the validation of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the determinatlon of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

I Te 

- * Tb ' 0.00062 

M TI < 0.00207 

M Th < 0.00207 

!!! Tm < 0.00083 

M Sn < 0.01034 

9 0.00500 

0.07838 

E? " < 0.00413 

- " < 0.00413 

M Yb 0.00207 

M Y < 0.08269 

- Zn 0.00051 

M Zr 0.01034 
s Solution Standard Element 



7.0 

8.0 
9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010306 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4°C. Do not pipet from container. Do not 
retum portions removed for pipetting to container. 
Atomic Weight; Valence: Coordination Number; Chemical Form in Solution - 95.94; +6; 6,7,8,9; [MoO4~2(chemical 
form as received) 
Chemical Compatibility - Mo is received in a NH4OH matrix giving the operator the option of using HCI or HF to stabilize acidic 
solutions. The [Mo04]-2 is soluble in concentrated HCI [MoOC15]-2. dilute HF I HN03 [MoOF5]-2 and basic media [Mo04]-2. 
Stable at ppm levels with some metals provided it is fluorinated. Do not mix with Alkaline or Rare Earths when HF is present. 
Stable with most inorganic anions provided it is in the [MoO4]-2 Chemical form. 
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the [MoOF5k2 for 
months in 1 % HN03 / LDPE container. 1-10,000 ppm single element solutions as the [Ma04]-2 chemically stable for years in 1 % 
Ntl40H in a LDPE container. 
Mo Containing Samples (Preparation and Solution) - Metal (Soluble in HF / HN03 or hot dilute HCI); Oxide (soluble in HF or 
NH40H) ; Organic Matrices (Dry ash at 450EC in PtO and dissolve oxide with HF or HCI ). 
Atomic Spectroscopic information (ICP-OES 0.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. Order Tvm Interferences (underlined indicates severe) 
ICP-OES 202.030 nm 0.008 IO.0002 pghL  1 ion Os, Hf 
ICP-OES 203.844 nm 0.012 10.002 pg/mL 1 ion 
ICP-OES 204.598 nm 0.012 IO.001 pg/mL 1 ion ir. Ta 
ICP-MS95 amu 3 PPt n/a M+ 40Ar39K160,79Br160,1900~2*. 19OPt2+ 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CI?M. 

HOMOGENEW - 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 - QYI Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Ameditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (WS), 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), ltaiy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland(PCBC), Portugal (WCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOHEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

- Chemical Testing - Accredited A2lA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC). Germany (OAR), Hong Kong (HKAS, lraland (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), Unlted Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commlsslon - Domestic Licenslng of Production and Utilization FaclliBes 

10.5 lOCFR21- Nuclear Regulatory Commlsslon -Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



010307 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain 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-SPOlOZO) of chemically-stable solutions performed at Inorganic Ventures 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 instability, the shelf l ie  can be ertended past this limit. 

11.2 Expiration Date -The date after which a C W  should not be used. Routine laboratory use of a CRM increases transpiration 
lasses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 31, 2005 
Expiration Date: mzm= 

I! I E 2oc7 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qAY4 Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. PhD.. Technical Director 



010308 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 
Catalog Number: CGP1-1, CGP1-2 and CGP1-5 

Lot Number: Y-PO1127 

1000 pg/mL Phosphorus in H,O 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Phosphoric Acid 
99.999% 
J 18804 

CERTIFIED CONCENTRATION: 1000 rt 5 pgIrnL 
The Certified Value is the ICP assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value ( R )  = 
n 

( a )  = mean xi = individual results n = number of measurements XS, = The summation of all signif icant 
estimated errors. 

Classical Wet Assay: 1004 rt 2 pglmL 
Method: Acidimetric Titration vs NET SRM 84k KHP. 

Instrument Analysis: 1000 i 5 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3139a Lot number 890607. 

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 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-Fittered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 Mum. 

- 0 AI 
- M Sb 
- M As 
- M Ba 
- M Be - M Bi 
- M i 3  
- M Cd 
- 0 Ca 
- M Ce 
M Cs 
- M Cr 
- M Co 
M Cu 

- 

- 

<0.040 
0.01 2 

<0.0010 
<0.0010 
<0.000050 
<0.000040 
<0.0070 
< 0.00030 
<0.010 
<0.00050 
<0.000030 
<0.00050 
<0.00030 
0.080 

!y OY - M Er 
- M Eu 
- M Gd 
- M Ga 
- M Ge 
- M Au 
- M Hf 
- M Ho 
M In 
M ir 

- 0 Fe 
- M La 
- M Pb 

- 
- 

<0.00060 
< 0.00050 
< 0.00030 
<0.00010 
0.00070 

<0.00060 
<0.00030 
< 0.00020 
<0.000050 
~0.030 
< 0.00050 
<0.050 
< 0.000050 
< 0.00030 

- M Li <0.0010 
- M Lu <0.000040 
- M Mg <0.0030 - M Mn <0.00040 
- 0 Hg <0.020 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.050 
- M Nb <0.000050 

- M Pd <0.00050 
os 

S P  
- M h <0.00020 
n K  

M Pr 
- M Re 
- M Rh 
- M Rb 
I M Ru 
- M Sm 

sc 
- 0 Se 
- 0 Si 

- 0 Na 
M Sr 

- M Ta 

- 

nn A9 

- 
- n S  

<0.000030 
<0.00010 
<0.00010 
<0.00010 
<0.00020 
< 0.0001 0 

C0.40 
< 0.020 
< 0.00020 
€0.090 
<0.000050 

< 0.00070 

- M Te 
- M Tb 
M TI 
M Th 
- M Trn 
M Sn 
5 Ti 
- M W  
- M U  
- M V  
- M Yb 
- M Y  
- M Zn 
- M Zr 

- 
- 
- 

<0.0030 
<0.000030 
<0.00010 
<0.00010 
< 0.000040 
< 0.00050 

<0.0010 
<0.00020 
c 0.00020 
<0.00010 
<0.0040 
0.0035 

< 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°C): 0.999 g/mL 
QA:KL R ~ . O ~ ~ C O  

INORGANIC LAES/RA N-:tiFM L.ABS 
DATE RECE I VED : --2[izjm _,__l___l_ 

DATE 

Quality Assurance Manager -- x NORG: -:3g:-% PO: ,Zi?LQL ____ 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


QUALITY STANDARD DOCU M ENTATtON 

I. IS0 9001 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentlna (IRAMI, Australia IQAS), Austria Idas), Belgium 
lAvhrterl , Brazil IFCAV), Canada (OMI), Hong Kong (HKQAAI, Columbia [ICONTEC), Czech Republic ICQS), 
Denmark IDS). Finland (SFSI, France (AFAQ), Gemany (DOS), Greece (ELOT), Hungary (MSZT), Ireland 
(NSAI), Israel V3ll), Italy ICISQ), Japan IJOA), Korea IKSA-QA), Netherlands (KEMA). Norway INCS), 
Poland(PCBC1, Portugal (APCERI. Singapore (PSB), Slovenia (SIC% Spain (AENORI, Switzerland ISQS) 

2. 
3. 

4. 10CFRSO Appendix B 
5. 1 OCFR21 

ISOllEC 17025-1999 - Chemical Testing - Accredited A2LA (Certificate Number 883.01) 
ISOllEC Guide 34-2000 - Reference Materials Production - Accredited AZLA (Certificate Number 
883.021 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

STABlLlTYl EXPIRATION DOCUMENTATION 

Shelf Life - The lennth of ttme that a DroDerlv stored and packaaed 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 1s 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 mL bottle is 21 months. 

The date after which a eandard solution should not be used. A one year expiration date is  
recommended by most state and federal regulatory agencies. Transpltation issues and repeated 
use of solutions over a one year period may adversely affect the integrity of the standard. 

Expiration Date - 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double delonized water that has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to  calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
AM 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 Natlonai 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 Cow. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST I NVLAP accredlted 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 
whlch was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/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. 92564, 119016,471047 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. zc>F z 

5 2 E d  
TEL 1-800-569-6799 FAX 1-732-901-1903 E-MAIL lVtech@ivstandards.com 

mailto:lVtech@ivstandards.com


01031.0 
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 I 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  a n a  l y s i s  of 
1 .O 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@) 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 pglrnL Silicon in  H20 I tr. HF I tr. HN03 

Catalog Number: 

Starting Material: Si02 
Starting Material Purity (Yo): 99.995055 
Starting Material Lot No: ~ 0 5 3 1 0 ~  
Matrix: 

CGSII-I, CGSII-2, and CGSII-5 

Lot Number: Y - SI02092 

INORGANIC 

DATE OPENED: 

DATE R E i X  I VED : _ _  
DATE H20 I tr. HF / tr. HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 1NURG: --5.f&5----- PO: ------ 
Certified Concentration: 1004 F 2 pg/mL 1002 f 2 pg/g 

Certified Density: 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (s) = 

1.002 g/mL (measured at 22" C) 

(3 = mean 

n = m b e r  of measurements 
&I= The summationof all signifimnt estimated errors. 
(Most mmmon are the mors from inlnrmental measwement, 
wighing, dilution to wlm e, and the fixed ernx reported on the NET 
SRM czrtificate of analysis.) 

n xt = i n d i d h i  results 

unCet!ainty(~) &y 
6-0 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated 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 is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'In-house std.' is specified. 

4. I Assay Method #1 1004 f 2 p g h L  1002 2 2 pglg (Avg 2 runs) 
ICP Assay NET SRM 3150 Lot Number: 991108 

A0-y Method #2 999 pglrnL 997 pglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


01031i 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001 I The weights 

used for testing are annually compared to Gerharl Scale Corporation's master weights and are 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 balances are calibrated every 4 months by Gerharl Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 

. ~ - m w a l l y  by a NlST / NVLAP-accredited calibration-lab..Jhe.NiST.bst.n~b~..is 8221260017-98. 

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 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 NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN p g h L  
Custom-Grade solutions are tested for trace metallic impurities 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 Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

5.0 

0.03189 

l3 Sb < 0.00101 

E As < 0.02018 

M Ba ' 0.02018 

Q Be < 0.00100 

- Bi 0.00081 

- ' 0.03417 

- Ca 0.00103 

Ce < 0.01009 

Cd 0.00605 

cs 0.00061 

0 Cr 0.00752 

M c0 < 0.00605 

0 cu < 0.00501 
M - Checked by ICP-MS 

M DY < 0.01211 

M Er e 0.01009 

!!! Eu e 0.00605 

- M Gd .z 0.00202 

M Ga ' 0.00202 

M Ge 0.01211 

hn A" < 0.00605 

M Hf e 0.00404 

M Ho e 0.00101 

M fr ' 0.01009 

M La < 0.00101 

!!! In < 0.02018 

0 Fe 0.00396 

k! Pb < 0.00605 

- 0 Li 0.00011 

M Lu e 0.00081 

0 Mg 0.00203 

k! Mn e 0.00807 

0 Hg < 0.05514 

!Y! Mo ' 0.00404 

!k!! Nd < 0.00404 

0 Ni 0.01153 

M Nb < 0.00101 

- n Os 

M Pd e 0.01009 

9 < 0.02506 

M p t  ' 0.00404 

- K 0.00105 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 - Spectral Interference 

M Pr e 0.00061 

M Re ' 0.00202 

M Rh e 0.00202 

M Rb < 0.00202 

M Ru < 0.00404 

Sm < 0.00202 

0 sc  < 0.00100 

Se < 0.01614 

s Si 

M < 0.00404 

- Na 0.01595 

0 Sr < 0.00035 

0 < 0.12531 

0 Ta ' 0.03007 
n - Not Checked For 

Te ' 0.06054 

M Tb e 0.00061 

E TI < 0.00202 

- M Th ' 0.00202 

M S" < 0.01009 

Tm e 0.00081 

0 Ti 0.01822 

- < 0.02005 

u < 0.00404 

g " e 0.00451 

M Yb < 0.00202 

!!! ' 0.08072 

Q 2" 0.00273 

M Zr 0.01009 
s - Solution Sbndard Element 

For the calibration of analytical instruments indudlng but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealed *en not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
&tonic W e i g M  Valence; Coordination Nurnba; Chemical Form in Solutlon - 28.08SSi +4; 6; Si(OH)x(F)r" 
Chemical CompatibiliV - Soluble in HCI, HF, HPQIHzS06 and HNOa CIS the Si(OH)x(F)v . Amid neutral to  
basic media. Unstable at ppm levels *th metals that w u l d  pull F- a m y  (ie. Do not mix  4 t h  Plkaline or Rare 
Earths, or highlevelsoftransition elements unlesstheyare fluorinated). StablevJthmostinorganic anions d t h  
A tendencyto hydrolyze forming Alicic add (silicic acid is soluble up to  -1 00 ppm in wter)  in all dilute acids 
except HF . 
Stabil ity- 2-100 ppb levels -stability unknow - [alongor mixed mith all other metals) asthe Si(OH)r(F)r2-. 1- 
10,000ppm single element solutionsastheSi(OH)r(F)y chemicallystable foryearsin2-5%HNO3ltraceHF In 
a LDP E container. 
Si Containing Samples (Preparation and Solution) - Metal (Soiuble in 1 :I :I H a  I # F  I HN031 Oxide - SlOz, 
amorphic [Dissolve@ heating in 1:l:l HzO I H F  IHN03); Oxide - quartz (Fuse in Pt vlithNa2COa); Geological 
Samples (Fuse in  Pt mith Na2CO3 followed by HCI solution of the fuseate); Organic Matrices containing silicates 
and non volatile silicon compounds (Dry ash at 4507C in Pt' anddissolve by  gently warming Nth 1:l:l HX, I 
HF I H S 0 6  or luse I ash d t h  NaSOiand  dissolve fuseate mith HCI I H a  1 Silicone Oils - dimethyl silicones 
depolymerize to form volatile monomer unitsvihen heated (Measure directly in alcoholic KOH I xylem mixture 
where sample istreatedfirst d ththe KOH at60-1007Cto"unzip"theSi-0-3 polymericstrirctureordigestdth 
concentrated HzSOAZOZ followxi by cooling and dlssolution ofthe dehydreted silica with HF.) Note that the 
direct analysis of silicone oils in an organic solvent will result in false high resuFs due to high vapor pressure of 
volatile monomer units like hexamethylcydotrisiloxane. The KOH formsthe Kz Si(CH3)~O'sall M i c h i s  not 
volatile at room temperature. 

EMec &s w ( u n d e t i i n e d  indicates severe) 
ICPOES 251.611 nm 0.01210.003pghnL 1 ion Ta,U, Zn,Th 
ICP-OES 212.412nm 0.0210.01 pghL  1 iwl Hf, Os, Mo, Ta 
ICP-OES 288.158 nm 0.03 10.004 pgbL 1 io? I$iEe%C%Cd, Th 
ICPMS 28 amu 4000 - 8a#) ppt Ma M 

Atomic Spectroscopic Information [ICP-OES D.L.8 are gium as rsdiallaxlal - view): 

HF Note: This standard should not be prepared or stored in glass. 

HAEARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 
HOMOGENEITY - This solution was mixed according to procedure IV-IWPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognlred 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 (IWM), Australia (QAS). Auskia (&S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSAQA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switrerland (S 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemlcal Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirementsfor the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belglum (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpel (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) (IC30 ES) 

10.4 10CFR5O Appendix B - Nuclear Regulatory Cornmlsslon - Domestic Licensing of Production and Utllbatlon Facilities 

10.5 lOCFR21 -Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MiL-STD45662A (ObsoletelObserved) 

. . - . . . -. .- 

$665 
- 341 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain 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 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 lranspiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of Contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 09,2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, CIA Administrator 

Certificate Approved By: Katalin Le. QC Manager 
&.<..f t+L*iA ...\. )(h. 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

1 .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), 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." 

DESCRlPTfON OF CRM Custom-Grade 1000 pglmL Titanium in 1.4% (abs) HNO3 tr.HF 2.0 

Catalog Number: 
Lot Number: 
Starting Material: Ti granules 
Starting Material Purity (%): 99.960814 
Starting Material Lot No ~ 7 ~ 0 7  
Matrix: 

CGTl1-1, CGTII-2, and CGTII-5 
X-TI02047 

1.4% (abs) H N 0 3  tr.HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 
The Certified Value is based upon the most precise method used to analyze this CRM. The fdlowing equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (9 = Ex,. (9 = mean 

n = number of measurements 
&. = The summafion of allsignificant estimated erros. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume. andthe fixed error reported on the NIST 
SRM oertifloate of a n a b k . 1  

1000 & 3 VglmL 

1.010 g/mL (measured at 22" C) 

n XL = individual results 

Uncertainty (t)= 2K&"]"' 
(n)"' 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
I! "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) 
El This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertatnties 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 1000 f 3 pglmL (Avg of 2 runs) 
ICP Assay NIST SRM 3162a Lot Number: 992801 

Assay Method #2 1002 p g h L  
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or Class 2 analytical weight set. These weights are tested 
annually by a NlST 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 NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,1762401P14452.176240. The 
in-house procedure No. is 2-QC-001.Thermorneters which 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, 81112557078, 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. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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 prn. 

- 0 AI c 0.01201 

- M Sb c 0.00099 

- M As c 0.01984 

- M Ba < 0.01984 

- M Be c 0.00099 

- M Bi c 0.00079 

- 0 B c 0.00801 

- M Cd c 0.00595 

- 0 Ca < 0.00024 

- M Ce c 0.00992 

- M Cs c 0.00060 

- M Cr < 0.00992 

- M Co < 0.00595 

- M Dy c 0.01190 

- M Er c 0.00992 

- M Eu < 0.00595 

- M Gd < 0.00198 

- M Ga c 0.00198 

- M Ge c 0.01190 

- M Au < 0.00595 

- M Hf c 0.00397 

- M Ho < 0.00099 

- M In < 0.01984 

- M Ir < 0.00992 

- 0 Fe 0.00400 

- M La c 0.00099 

0 ti c 0.00080 

- M Lu < 0.00079 

0 Mg < 0.00040 

0 Mn 0.00161 

0 Hg 0.06004 

- M Mo c 0.00397 

- M Nd c 0.00397 

- M Ni < 0.01587 

M Nb 0.00099 

- 

- 

- 
- n os 

M Pd 0.00992 

0 P < 0.02001 

M Pt 0.00397 

- 
- 

- M Pr 0.00060 

- M Re c 0.00198 

E Rh c 0.00198 

- M Rb < 0.00198 

- M Ru c 0.00397 

E Sm c 0.00198 

- 0 Sc c 0.00008 

- M Se c 0.01587 

- 0 Si < 0.01601 

- M Ag c 0.00397 

- 0 Na 0.14051 

- M Sr. c 0.00099 

j s  

- M Te c 0.05951 

- M Tb c 0.00060 

g n < o.00198 

- M Th 0.00198 

- M Tm c 0.00079 

- M Sn c 0.00992 

S T i  

M W < 0.01984 

M U c 0.00397 

- 0 V c 0.00801 

- M Yb c 0.00198 

- M Y c 0.07935 

- 0 Zn < 0.00080 

- 

- 0 c u  < 0.01201 - M Pb < 0.00595 Q K 0.26095 - M Ta 0.01389 - M Zr c 0.00992 

i - Spectral Interference M -Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ”working reference samples” 
For interference studies and the determlnation of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010316 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage& Handing -Keep ti&tly sealed when not in use. Store and useat 20 k 4'C. Do not pipet tom container. Do 
not return portions rem wed  for pipetting to container. 
# d c  WugM; Valence; Cmrdnation Nurrber; Chemical Fomin Sollltion - 47.867; +4; 6; TiF$ 
Ci"dc8i Corrpetibility- Solubfe in concentrated HCI, HF, HPOI HiSO ,and HNOa Avoid neutral to basic media. 
Unstable at ppm levels vjth metals that wuld pull F- avrsy(i.e. Do not mix vith Plkdine or Rare Earths or high levels of 
transition elements unlessthey are fiuorinated). Stable vith most inorganic anions Mith a tendency to hydrolyze forming 
!he hHrated o%de in all diiute =ids e m p t  HF. 
Stability- 2-100 ppb levelsstable (Alone ormimd wth all other metals)asthe Tif)e-'formaRhs in 1% HNOgILDPE 
container. 1-10,000 ppm single element solutionsasthe Ti(F)~'chemicalIystable fcr yearsin 2-5% HMO3 I t r x e  HF in 
an LDPE container. 
Ti ColltaiMng Sarrples Prepemticn and Solttion) - Metal [Soluble in HG I HF cawtm pander m a &  v&kpnr&y); 
O ~ d e  -lowtemperature history anatase orrutk~Dissolvedby heating in 1:1:1 H# IHF /Hi503 Odde - Hgh 
temperature history(-800?C) &odtte (fuse in P t  Mh K f i i O 7 ) ;  Ores (fuse in Pto wth KF + KS207 - m KF if  silica not 
present] O~anlcM~nces(D~aashat45137C inPtamddissdvebyheatirgMhl:l:l HzOlHF1HSOlor fuseashwith 
pyosulfate if odde isasplat ic pigment and likely in brookite aystaliine form). 
M d c  Spectroscopic Itformation aCP-OES 0.L.s are !&en as radalCaxial uiewk 

lCP4ES 334.941 nm 0.0038 lO.OOOU28 p g h L  1 ion Nb, Ta, Cr, U 
ICP-OES 336.121 nm O.DOS3 10.000(334 pghL 1 ion W, Mo, Co 
ICPGES 323.452 nm 0.0054 10.00092 p g h L  1 ton Ce Ar, Ni 
ICP.hAS 48 amu 14 Ppt nla M' ~ z 5 ' k , ' k ' b " o ,  'hl"Ni:%raC, "Ca, 

QK& -underlined indicdes severe) 

(Mere X = Zr. Mo, Rul l  

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Satley Data sheet for information regarding this CRM. 

HOMOGENEfV - This solution was mixed according to procedure IV-MPM-OW and is guaranteed to be homogeneous. 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:ZOOO Quality Management System Reglstratlon - QMI Certlficate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aweditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM). Australia (QAS), Austria (mS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (GQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 

S ). 
Pdand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KE 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemlcal Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria {BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA), Czech 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 (IPC?), Slngapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 lOCFR50 Appendix B -Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllltles 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MILSfD45662A (Obsolete10bserved) 



010317 
11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical lnstabiilty. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life offour years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life, 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 14.*oo4 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved BY: Katalin Le, Qc Manager 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / iv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f ica te  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s). IS0  Guide 34-2000 "Quality System Guideiines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRlPTION OF CRM Custom-Grade 1000 l r e l m ~  Strontium in O.VX (abs) HNO3 

Catalog Number: CGSR1-1, CGSR1-2, and CGSRI-5 
Lot Number: Y-SRQ~ 128 X NOE'GAIV X C LABS /E EM LABS 
Starting Material: SrC03 DATE RECEIVED: 

DATE EXP EPEE : _~~~ I- p--"--@ Starting Matena' ('1: 
99.999250 DATE OPENED: 3 3% 6 ------ 

Starting Material Lot No 22878 
Matrix: o 1% (abb) H N O ~  

XhKIffG: ---- -= ---, 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1005 * 2 pg/mL 1005 k 2 pglg 

Certified Density: 1.000 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = Cljl (n) = mean 
n xf = individual results 

n = number of measurements 

Uncertainty (f) = 2[~~s,t~'l"' Csr = The summation of all significant estimated errors. 
(n) " (Most common are the errors from instrumental measurement. 

weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

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 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certifed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1005 f 2 pg/mL 1005 f 2 vg/g 
EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 1006 2 4 vg/mL 1006 f 4 pg/g 
ICP Assay NlST SRM 3153a Lot Number: 990906 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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!d DY ' 0.00595 

4 Er 0.00496 

141 E' ' 0.00297 

- Gd 0.00512 

- M Ga ' 0.00099 

!d Ge ' 0.00595 

E? Au ' 0.00297 

h!! Hf < 0.00198 

!d Ho ' 0.00050 

0 In < 0.00200 

b!! Ir ' 0.00496. 

- 0 0.00044 

!d La ' 0.00050 

4.2 BALANCE CALIBRATION- All balances are checked daily using In-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Glass 1 and 692476A - Class 2. The NIST 
test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested annually by 
a N E T /  NVLAP accredited calibration lab. The NlST test number is 822/250017-98. 

Li 0.00013 

M Lu < 0.00040 

0 Mg 0.00008 

- Mn 0.00003 

Q Hg ' 0.01500 

!!d Mo 0.00198 

M Nd < 0.00198 

- Ni ' 0.00300 

- M Nb < 0.00050 

- n Os 

s! Pd ' 0.00400 

0 ' 0.00480 

Pt ' 0.00198 

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 E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368/769543,217368/P14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016, 471047 and NlST test report Nos. 811/258522, 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 ICPlMS AND ICP-OES IN WglmL 
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 A' 0.00011 

E? Sb ' 0.00050 

0 As ' 0.00500 

- Ba 0.00197 

0 Be ' 0.00009 

- Bi ' 0.00040 

- 0 8 ' 0.00060 

- Cd 0.00297 

0 Ca 0.00447 

y Ce ' 0.00496 

b!! cs ' 0.00030 

0 Cr < 0.00080 

M c0 ' 0.00297 

0 cu ' 0.00140 
M - Checked by ICP-MS 

6.0 INTENDED USE 

Pr 0.00030 

Y Re ' 0.00099 

0 Rh ' 0.00600 

j Rb 

0 R' ' 0.00300 

M Sm ' 0.00099 

E s c  ' 0.00991 

Q Se ' 0.05000 

- si ' 0.00340 

- Na 0.00149 

b! Ag 0.00198 

s. Sr 

- n S  

k! Ta ' 0.00694 
n - Not Checked For 

0 Te ' 0.10000 

M TI ' 0.00099 

- M Th ' 000099 

Tb ' 000030 

!!! Tm ' 0.00040 

!k! Sn ' 0.00496 

- M Ti ' 0.04956 

- M w ' 0.00991 

'Fn " ' 0.00198 
l -  M v ' 0.00198 

1 M Yb 0.00059 

e 0.00004 

M Zn ' 0.01982 

4 Zr ' 0.00496 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the fallowing: 
ICP-MS, IC?-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 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage B Handling - Keep tightiy sealed when not in use. Store and use at 20 f "4C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordlnatlon Number; Chemlcal Form in Solution - 87.62; +2; 6; Sr(H2O)6" 
Chemical Compatibility - Soluble in HCI, and +!NOs. Avoid HZS04, HF and neutral to basic media. Stable with 
most metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, sulfate, 
oxalate, chromate, arsenate and tungstate in neutral aqueous media. 
Stability - 2-100 ppb levels stable for months in 1% HNOs I LDPE container. 1-10,000 ppm solutions chemically 
stable for years in 1 - 3.5% HNOs I LDPE container. 
Sr Containing Samples (Preparation and Solutlon) - Metal (Best dissolved in diluted HNOs ); Ores 
(Carbonate fusion in Pto followed by HCI dissolution); Organic Matrices (Dry ash and dissolution in dilute HCI). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniauelLine Estlrnated D.L. &pt~ Interferences (underlined indicates severe) 
ICP-OES 407.771 nm 0.0004 10.00006 pg/mL 1 ion U, Ce 
ICP-OES 421 5 5 2  nm 0.0008 / 0.00004 pg/mL 1 ion Rb 

1 atom Ce ICP-OES 460.733 nm 0.07 I0.003 pglmL 
ICP-MS 88 amu 1200ppt M+ 7 2 ~ ~ 1 6 0 ,  17#yb+2, 1 7 6 ~ ~ + 2  1 7 6 ~ f Z  

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 IS0 9001:ZOOO 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) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), 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), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

@ 
\ &<<XXaI~ ) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Tatpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA). New Zealand (IANZ}. Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR2l - Nuclear Regulatory Cornrnlssion - Reporting Defects and Non-Compliance 

10.6 MILSTD-45662A (ObsoIetelObsewed) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV  Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf !#e is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
tnorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 15, 2005 

-ma @ 2006 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 
id. <. .k #-<{A .'\. ;cr* 

Certifylng Officer: Paul Gaines. Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards,com 

cer t i f i ca te  of a n a l y s i s  
1 .a 

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 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 

Catalog Number: 
Lot Number: 
Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 

Starting Material Lot No G12M23 
Matrix: 

Custom-Grade 1000 pdmL Tin in H2O tr HNO3 tr HF - .  
CGSNI-I, CGSNI-2, and CGSNI-5 
Y-QSNOI 140 

Hz0 tr HN03 tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

994 f 4 pg/mL 

0.998 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: 

Certified vrbe (9 = Cq (9 = mean 

n =number of measurements 
Cs, = The summation ot allsigniflcrnl wtlmrted errors. 
(Mort common are the orrms from lnrlrumentrl measurement, 
weighing, dilution to volume, and the (Ired error reported on the NIST 
SRM certificate of anabis. . )  

n x. = individual result 

U noe rtai nh/ (i) = 2 Kcs;)'] "' 
(n) ' 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* 'Property of the result of a measurement or the value of a standard whorsby II can tm ralolsd to stated references, usually 
national or international standards. through an unbroken chain of cornparlaoris @I1 havlny 8Wled uncertainties." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
* This IV product is Traceable to NlST via direct comparison lo NlST SRMs 7 1x1 unr,~fltilnll~s for each certified value are 
reported, laking into account the SRM uncertainty error and the measuronieril. wnlC)hlria @nd volume dilution errors. 

4.1 Assay Method #M 994 f 4 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3161a Cot Nurritmc 994tOi 

I Assay Method #2 998 pglrnL 
Gravimetric NET SRM Lot Numbcqr Snn Sr(. 4 

mailto:ivsales@ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked dairy using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analyttcal 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 NIST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the flnal densities are calibrated vs stal>(iiIlli 
thermometer No. 903-2680 which was cedified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543.217368/769543,217368/P14452,176240/p14452, 176240. l t u .  
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. 811/258522,811/2557078, and 23(iil'lll 

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. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VghL 
Custom-Grade solutions are lested lor trace metallic impurities by Axial 1CP-OES and ICP-MS. The result from the most sensilivl. 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltered Clean Room. Ail 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

5.0 

- 0 Li c o.oo002 
!!! LU 0.00080 

0 Mg < 0.00003 

h! Mn C 0.00804 

0 Hg 0.01500 

M Mo < 0.00402 

!?!! Nd < 0.00402 

0 Ni < 0.01000 

!!! Nb < 0.00100 

g os 

M Pd < 0.01004 

- 0 fJ 0.00500 

k! Pt e 0.00402 

M CU 0.01205 - M Pb 0.00593 - 0 K < 0.00200 - M TJ 0.0140(i  M ZI .- no1c104 
0 -Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS 

6.0 INTENDED USE 

n - Not C t m k e d  For s - SOlUtlOll ! 5 ~ ~ 1 l l ~ ~ . l l l 1  I 1 1 ~ 1 1 1 ~  1 1 1  

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stamget? Handing -Keep tifllyseaied men not in use. Store and useat 20 ?: 4'C. Do not pipet tom container. Do 
not return portions rem wed for pi etting to container. 
a r m i e ~ e i g ~  valance; cmdnation ~urrber; chemical Formin souion - 128.710; +4; 4,5,4 7,q Sn@H)fy2 
Chernical Compatibility- Soluhle in HCI and dlute HF I HNOx Avad neutral to basic medla. Unsfable at ppm levels 
vlithmetalsthatvrouldpJllF'avrsy. Q.e.Dond mixcPithAlkalinemRareE8rthsor highle~lsoftransiionelomerRs 
unlessthey are Worinated.) Stable vJth most inorganic anionsprovided it k i n  the chemical form Jt70w-i above. 
%atif@- 2-100 ppb ievdsstable (alone or mixed with all other metals thd ere d comparable level$) asthe Sn(OH>Fy2 
for 1 yearinlX HNO3ILDPE container. 1-10,OC)Oppm angle element solutions asthe Sn(OH>Fy chemically stablefcr 
yearsin 2 4 %  HNOxItrace HF ina LDPE container. 
Sn Containing Samples (Preparation and Solution) - Mdal (Solible in HF I HNOs or HCO; Ofides - SnO (soluble in 
HCI), SnOz -very resistant to all acids induding HF(Fusion vjth equal patts of NaCOzand S .  It is then solLble in Wer or 
dilute adds asthe thiastannate.] plloys oreat first 0.1 g wth 10 mL m c .  HBOSto boiling until the dloy dsintegates 
and neadyaU ofthe sulfuric add is expelled. Than add IO0 mL Ozlree M e r  arid 50 mL of c m  HCI or transfer to a 
plastic mctaher and add 1 mL HF in either case warming pntiyto brirg am solution.] OrganicMdrices(VdatUity and 
precipitation of the insduble slmnic o ~ d e  are pmblm s. Conslitation of the literature sholld be mads for irdiddual 
matrices ISn capmnds.)  
Atomic Specboscopic Idarmtion aCP-OES 0.L.s ere gum as m v l e w ) :  
J ' . 'I' Qulm JJQX Ih&fmmW,urderlined indicdes severe) 
ICP-OES 189.989nm 0.0310.003p$tnL 1 ion 
ICP-OES 242.949 nm 0.1 10.01 p g h L  1 atom 
ICP-MS 120amu 5 1301 nla tv1' 

HF Note: This slandard should not be prepared or stored in glass. 

HMARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for inforiiiii1ic)ii ici(t<iitliiio 11ir. 1 .I$h1 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and IS q~mi;iiitw~il I c i  t i t .  i i r i i i i i i ! i i~ i i~~~~~i ' .  

8.0 

9.0 

1 0.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Cortificnlo Nunihur 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Acreditacion, a.c.(EMA) 

10.2 

10.3 

10.4 

10.5 

10.6 

Members of IQ Net lnternatlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), 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 (Sll), Italy (CISQ), Japan (JQA). Korea (KSA-PA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

!!!!!!P ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
-Chemical Testing -Accredited A2LA Certificate Number 883.01 

lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon -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 Republlc 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Gemany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10CFR50 Appendix B -Nuclear Regulatory Cornmlsslon - Domestic Licensing of Production and Utilization Facilities 

I OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

M tL-STD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i e  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 / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Expiration Date -The date afler 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 Ii.mlt its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ r&commendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 01, 2005 
. Expiration Date: OIC2006 - 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By Nick Maida, QA Administrator 

Approved Katalin Le, QC Manager 

Cstllfylng Officer: Paul Galnes, Chemist, Senior Technlcal Director 

.-. 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@iistandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .o 

2 .o 

3 .O 

4.0 

Inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88302. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custorn-Grade 1000 pg/mL Bismuth in 3.5% (abs) HN03 

Catalog Number: 

Starting Materiat: Bi needles 
Starting Material Purity (YO): 9g.gggogo 
Starting Material Lot No G25L16 
Matrix: 

CGBII-1, CGBII-2, and CGBII-5 
Lot Number: X-BIOI093 

3.5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 i 2 vg/mL 976 f 2 p g l g  

Certified Density: 1.025 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: 

Certified Value (a) = & (a) = mean 

n = number of measurements 
Cs, = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (i) = ~IES,)~I''' 
(n)'" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) - 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 1000 f 2 pglmL 976 f 2 pglg (Avg 2 runs) 
ICP Assay NlST SRM 3106 Lot Number: 991212 

Assay Method #2 1001 pglmL 977 vglg 
Gravimetric NlST SRM Lot Number. See Sec. 4.2 

mailto:ivsales@iistandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National tnstitute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST 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 NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 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 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. 

- 0 *I 0.00012 

M Sb < 0.00100 

M As < 0.02003 

M Ba < 0.02003 

M Be < 0.00100 

g Bi 

M < 0.14018 

- Cd 0.00017 

- Ca 0.00245 

M Ce < 0.01001 

M c s  < 0.00060 

Q Cr 0.00020 

c0 ' 0.00601 

- 0.00014 
M - Checked by ICP-MS 

M DY < 0.01202 

M Er < 0.01001 

M Eu < 0.00601 

- M Gd < 0.00200 

M Ga 0.00200 

M Ge < 0.01202 

I Hf < 0.00401 

M Ho < 0.00100 

- 0 In 0.00105 

M 'r < 0.01001 

- Fe 0.00014 

M La < 0.00100 

- Pb 0.00135 

M A' < 0.00601 

0 Li < 0.00002 

M Lu < 0.00080 

0 Mn < 0.00020 

0 Mg 0.00070 

0 Hg < 0.01500 

M Mo < 000401 

- M Nd < 0.00401 

- M Ni < 0.01602 

- M Nb < 0.00100 

- n Os 

9 Pd < 0.00400 

- 0 p < 0.01000 

!d Pt < 0.00401 

- 0.00039 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 000060 

n Re < 000200 

- M Rh < 0.00200 

M Rb 0.00200 

- M Sm 0.00200 

I\n Ru 0.00401 

hn sc < 0.02003 

M Se < 0.01602 

- si 0.00105 

- Na 0.00240 

M Sr < 0.00100 

M Ag < 0.00401 

0 < 0.03000 

M Ta ' 0.01402 
n - Not Checked For 

M Te < 0.06008 

M Tb < 0.00060 

- M TI < 0.00200 

M fh < 0.00200 

!!! Sn < 0.01001 

M Tm < 0.00080 

M Ti < 0.10013 

- < 0.02003 

- < 0.00401 

M < 0.00401 

- M Yb < 0.00200 

M < 0.08011 

Zn 0.00008 - 
M Zr < 0.01001 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICPNIS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordlnatlon Number; Chemical Form in Solution - 208.9804: +3; 6 ;Bi(0)(H20)x" 
Chemical Compatibility -Stable in HCi, HNO,, H2SOd and HF. Avoid basic media forming insoluble hydroxide. 
Stable with most metals and inorganic anions in acidic media. Many salts that are insoluble in water are soluble 
in HCI. HNOa and HF. The major problem with Bi3' is its tendency to hydrolyze at higher concentrations or in 
dilute acid. Nitric acid solutions should be 5% to hold the Bi in solution in the 100 to 10000 yg/mL concentration 
range 
Stability - 2-100 ppb levels stable for months in 1 % HNOs l LDPE container. I-10,000 ppm solutions 
chemically stable for years in 5 - 7% HNOJ / LDPE container. 
Bi Containing Samples (Preparation and Solution) - Metal (soluble in HN03 ); Oxides ( Solubie in HN03 ); 
Alloys ( Dissolve in conc. 4:l  HCI /HN03. Heating may be required.); Organic based (dry ash at 450? C and 
dissolve ash in HNOl or acid digestion with conc. hot sulfuric acid adding hydrogen peroxide dropwise and 
carefully until clear.) 
Atomic Spectroscopic Information (ICP-OES 0.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. Interferences (underlined indicates severe ) 
ICP-OES 223.061 nm 0.04 / 0.005 pglmL 1 atom Th, Ir, Ti Cu 
ICP-OES 306.772 nm 0.08 / 0.01 pg/mL 1 atom TJj, U, Zr. Hf, Fe 
ICP-OES 222.825 nm 0.1 / 0.02 pg1mL 1 atom Cr, Hf, Ce, Os 
ICP-MS 209 amu 2 PPt n/a M' m1r7F;o 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAfARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:ZOOO Quality Management System Registration . 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 

10.2 

10.3 

10.4 

10.5 

10.6 

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 (Sll). Italy (CISQ), Japan (JQA) Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER) Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Swdzerland (SQS) 

ISOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materiais 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 (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillzation Facilities 

IOCFRZI - Nuctear Regulatory Commission - Reporting Defects and Non-Compliance 

MILSTD45662A (Obsolete/Obsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010329 
11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened. and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 18, 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager Kr&<tPdbk ‘ X  L 

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  / 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandafds.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(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  Lanthanum in 1.4% (abs) HNOJ 

Catalog Number: 

Starting Material: La203 
Starting Material Purity (YO): 99.991832 
Starting Material Lot NO 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1003 f 3 pglmL 

Certified Density: 1.01 0 glmL (measured at 22” C) 

CGLAl -1, CGLAI -2, and CGLAI -5 
Lot Number: X-QLAOI 072 

R P - L A - ~ - ~ - O ~  7 
1.4% (abs) HN03 

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: 

&rtified V a l e  (s) = &, (SI = mal 

n = nurrber of masuremnts 
XS = The aJmnation d all significant estirrated ermrs 
(Most c o m n  are the errasfrominstrumntal mawetrent, 
weighing, dilutionto volum, a d  the fixed wra reported on t he 
NlST 9 7 4  certificate of maiysis.) 

n xI = individual rewits 

Uncertainty (2) = ~~CL,YP 
@IfQ 

The independent samples t-test was used to determine i f  there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “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 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. j  Assay Method #l 1003 k 4 pglmL 
ICP Assay NET SRM 3127a Lot Number: 890402 

mailto:ivsales@ivstandards.com
http://www.ivstandafds.com
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMM001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALlBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometen vhich are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,811I2557078, and 236090. 

GLASSWARE CALIERATION - 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 

TRACE METALLIC IMPURITIES (TMI) DETERMJNED 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. Solutlons 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. 

5.0 

M AI < 0,00992 

M Sb c o.00050 

M 0.00992 

M 3a c 0.00992 

M Be < 0.00050 

M Bi o.oo040 

- 0 < 0.03600 

.?!! Cd 0.00298 

- 0 Ca 0.00903 

0 Ce < 0.003oo 

!d < 0.00030 

M Cr 0.00496 

k? Go < 0.00298 

!d DY < 0.00595 

hn fr < 0.00496 

M Eu < 0.00298 

0 Gd < 0.00080 

M Ga < o.ooo% 
M Ge 0.00595 

M Au c 0.00298 

M Hf C 0.00198 

M Ho C 0.00050 

- M In c 0.00992 

k! < 0.00496 

0 Fe c o.00150 

s La 

- 0 Li c 0.00002 

M LU < 0.00040 

0 Mg 0.00281 

Q* Mn c 0.00002 

L Hg 

!!!! Mo < 0.00198 

- M Nd 0.00020 

M Ni < 0.00793 

M Nb c 0.00050 

os 
M Pd c 0.00496 

E P  

M Pt c 0.00198 

!!!! < 0.00030 

M Re 0.00099 

M Rh 0.00099 

!!4 Rb 0.00099 

M Ru < 0.00198 

M Sm 0.00099 

0 S C  < 0.00003 

M Se c 0.00793 

0 si < 0.01000 

M Ag 0.00198 

0 Na 0.05000 

Q Sr < 0.00004 

0 s < 0.04300 

M Te < 0.02975 

k! Tb 0.00030 

M TI < 0.00099 

!d Th 0.00099 

!!d Tm 0.00040 

hn Sn c 0.00496 

M Ti < 0.04958 

@ w < 0.00992 

M u 0.00198 

e v 0.00080 

M Yb 0.00099 

k! y .c 0.03966 

- 0 Zn 0.10539 

- M CU 0.00595 - M Pb < 0.00298 - 0 c 0.10000 M Ta < 0.00694 0 Zr 0.00070 
0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
iCP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'hoking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stmge& Handing -Keep ti&kl]yseded Wen nd in use. Store and use at 20 k 4'C. Do not pipet from container. Do 
not return portions run wed for pipetting to container. 
Marie Weigtt; Valence; Cmrdinalion 
compounds; LH(OH)~O)X'" 
Chemical CompatiWii- Soluble in HCI, and HNOI. Avad HF, HPO+, HzSOrand neutral to basic m e d i i .  Stsble M h  
mast metals and inorganic atdonsformhg an insolubfe carbonate, odde, oxalate, and fluoride and sparingly mluble 
sulfates (La - Eu exl?lblt lowsulfate solubility). A d d  midng with elements I solltions conteining modenffe amolrnts of 

SaMlW- 2400 ppb levdsstable for months in 1% HNONLDPE container. ?-?O,OOO pm solutionsckmlcallystable 
fw years in 2-5 % HNOd LOPE mntainer. 
La Cortaining Sarrplfs @Veparatip and SolNan) -Metal [Soluble in adds1 Oxide (Dissolwd by heating in H O  I 
HW9; Ores (Carbonate fusion in Pt td lowd by Ha dissolutiar); Organic Matrices (Dry ash and d i l v e  in 1:l Hm I 
HCI orHNO3). 
& t d c  Speclmecupic Irfamati QCP-MS D.L.s are men as radallaaxial uiew8 

puler lLpe T u n d e r l i n d  indicdes w w e  at c: 

ICPOES 333.749 nm 0.01 10.001 MghL 1 ion 
ICP-OES 408.672 nm 0.01 /0.001 p g h L  1 ion Th 

ICPUS 139 m u  1 Pd nla 114 

Chemical Formin Solutlon - 138,9055; +3; 6 to 8,9,10 for =me 

w i d e .  

mncs.) 

ICPOES 412.323nm 0.01 10.001 pghL 1 io? F+..9Go, yeGo 

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 I S 0  9001:ZOOO Quality Management System Registration - QMI Certificate Number OiOl05 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standarcls Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Pdand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), S$zerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requrrements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), 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) 

- Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.4 lOCFR5O Appendix 6 - Nuclear Regulatory Commission 

10.6 MIL-STD-45662A (Obsolete10bserved) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 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 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-SPOIOPO) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that rnlnimire transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 05,2004 

==Ra 
1 PZOU6- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 0y: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@iistandards.com website: www.ivstandads.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I W Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate m83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRDiJl Custom-Grade 1000 pghL Palladium in 3.3% (abs) HCI 

Catalog Number: 

Starting Material: Pd(N03)2 
Starting Material Purity (%): 99.998752 

CGPD1-1, CGPD1-2, and CGPD1-5 
Lot Number: Y -PO02034 

INORGANIC LABS/EADCHEM LABS 
DATE RECEIVED: -_ h& 
DATE OPENED: -2 & -  

Starting Material Lot NO: 12636-A40 

Matrix: 3*3% (abs) HC' DATE EXF I RED: - ~ & - ~ ~ ~ ~ ~ ~ ~ ~  
3.0 CERTIFIED VALUES AND UNCERTAINTIES INORG: kkq FO: 

Certified Concentration: 

Certified Density: 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 
Cer t iw Value ( x) = ZXJ 

999 f 3 pglml 

1.022 g/mL (measured at 22" C) 

(9) = mean 
n x l  = individual results 

n = number of measurements 

Csl = The summation of ati significant estimated errors 
(Most common are the errors horn instrumental measurement 

It2 
Uncertainty (i) = 2&1@ 

(n) 
weighting, dilution lo volume, and the fixed error reported on the NIST 
SRM certificate of analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or intematbnal standards, through an unbden  chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV product is Traceable to NlST via an unbroken &in of comparisons. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 

Assay Method #2 

999 f: 3 pglmL (Avg. of 2 Runs) 
ICP Assay NlST SRM 3138 Lot Number: 990207 

999 f 5 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@iistandards.com
http://www.ivstandads.com
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4.2 BALANCE CALl6RATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testrng are annually compared to Gerhart Scale Corporatton's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 

- - -armally by a-NET J NVW-amedited- iz4ibration lab Tho N S T  test number is822l260017-98. - 

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 wlth the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368/769543,217368/P14452,l76240/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 NIST test report Nos. 81 11258522,811/2557078, 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 CRMs. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
CRM's solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitrve 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. 

9 Ai 0.00795 

0 Sb ' 0.00500 

- As ' 0.01400 

Q Be ' o.oo009 

- O B < 0.00090 

- 0 (3 < 0.00600 

- Ca 0.00443 

- Ce ' 0.00502 

Ba ' 0.01003 

@ Bi ' 0.00040 

M cs ' 0.00030 

0 Cr 0.00503 

@ c0 < 0.00301 

M DY < 0.00602 

M fir ' 0.00502 

M Gd ' 0.00100 

M Ga < 0.00100 

!!d Eu < 0.00301 

@ Ge ' 0.00602 
9 *u ' 0.00300 
M Hf ,' 0.00201 

!'d ' 0.00050 
9 In ' 0.03300 

Ir < 0.00502 

- Fe 0.02313 

M La ' 0.00050 

9 < 0.04000 

M Lu < 0.00040 

9 Mg < 0.01100 

Q Mn ' 0.00650 

Q Hg < o.01100 

hn Mo 0.00201 

M Nd < 0.00201 

9 Ni 0.00211 

M Nb 0.00050 

I Pd 

P p < 0.00300 

P pt 0.04426 

- n Os 

M Pr ' 0.00030 

M Re < o.ooioo 
0 Rh 0.01509 

M Rb ' 0.00100 

0 Ru ' 0.00200 
M Sm 0.00100 

P sc c o.00009 

M Se 0.00803 

Q SI 0.00392 

0 0.01408 

Q Na 0.00704 

h!? Sr O.M)050 

9 s < 0.02500 

9 Te ' 0.01300 

Tb < 0.00030 

M TI ' 0.00100 

M Th .z 0.00100 

M Tm ' o.Ooo40 

9 Sn < 0.00700 

9 Ti 0.00067 

M ' 0.01003 

M u ' 0.00201 

Q V o.ooioo 
M Yb 0.00100 

b!! 0.04013 

1 0 Zn 0.00151 

k! Zr ' 0.00502 Q c u  O.Oo905 - M Pb 0.00807 Q K < 0.02000 M Ta < 0.00702 
M - Checked by ICP-MS 0 - Checked by ICP-OES I - Spectral Interference n - Not Chedtad For s - Solution Standard Element 

6.0 lNTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Wrking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 81 Handling -Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from container. Do not 
retum portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form In Solution - 106.42: +2; 6: Pd(H20)62+ 
Chemical Compatibility - Stable in HCI. HN03, H2S04 .HF. H3P04 Avoid basic media. Stable with most metals and 
inorganic anions in acidic media. Avoid contact with water soluble organics such as aldehydes since Pd2+ is easily reduced. 
Stability - 2-100 ppb levels. 2ppb Pd is stable for 1 day in 1% HN03 I LDPE container. 10 ppb is stable for 3 days in 1% 
HN03 I LOPE container. 100 ppb is stable for $5 months in 1% HN03 l LDPE container. 1-10,000 pprn solutions chemically 
stable for years in 1-5% HN03 I LDPE container. 
Pd Containing Samples (Preparation and Solution) - Metal (Soluble in HN03 or Aqua Regia ); Oxides ( Soluble in HCI ); 
Ores (Dissolve in HCI I HN03). 
Atomic Spectroscopic Information (ICP-OES 0.L.s ate given as radlallaxial view): 
TechniquelLine Estimated D.L. Order TYD~ Interferences (underlined indicates severe) 
ICP-OES 340.458 nm 0.04 10.003 flg/mL 1 atom Ce, Th, Zr 
ICP-OES 363.470 nrn 0.05 10.007 pglmL 1 atom 

ICP-MS 105 amu 2 ppt nla M+ 40Ar65Cu, 89Y160 

.. . . - . -. -.. .. 

ICP-OES 229.651 nm 0.07 I0.004pglmL 1 ion co 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for Information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALiTY STANDARD DOCUMENTATION 

10.1 IS0 9001:ZOOO Quality Management System Registration - PMI Certificate Number 010105 
Recognized by: 
Registrar Accreditatlon 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). Belglurn (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

$0.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testfng and 
Calibration" 

-Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited AZIA Certlfkate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium {BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (CNIA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republlc of Kwea (KOIAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS). Spain (ENAC). Sweden (SWEDAC), Switzertand (SAS), United Kingdom (UKAS) 
and United Stales (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR2l - Nuclear Regulatory Commission - Reportlng Defects and NonCompliance 

10.6 MlL-STD45662A (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 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 (PSP01020) of chemically-stable solutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of Contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 16,2005 - O! $2007 .. 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qAY4 Certificate Prepared By Nick Maida, PA Administrator 

Certificate Approved By: Katalin Le, QC Manager 
~ & d A  /A 

Certlfying Officer: Paul Gaines. PhD.. Technical Director L: JA& 
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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: ivsalesOivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02, The certificate is designed and the certified value(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 Sulfur in HzO 

Catalog Number: CGSI-1, CGSI-2, and CGSI-5 
Lot Number: Y-SO1074 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

H2S04 
99.999991 

X48058 
H20 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 k 2 pglmL 1000 i 2 pglg 

Certified Density: 1.000 g/mL (meastlred at 22" C) 
The Certified Value is the instrument analysis value. The following equations are used In the calculation of the certifed value and the 
uncertainty: 

Certified Value (e)  = & ( i i )  = mean 

n = number of measurements 
2% = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, end the fixed error reported on the NlST 
SRM certificate of analysis.) 

n x1 = individual results 

Uncedainiy (*) = 2 r ( Z ~ , Z i ~ ~  
(n)' 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

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 
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 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 1001 f 2 p g h L  1001 f 2 pglg 

1000 t 2 pglg 

Acidimetric NlST SRM 84k Lot Number: 84k 

Assay Method #2 1000 & 2 pg/mL 
ICP Assay NlST SRM 3154 Lot Number: 892205 

http://ivsalesOivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 -Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Arnboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NIST I NVkAP 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 certihd 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, 176240tP14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report NOS. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION . In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 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 elernenl, 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 < 0.00300 

M Sb < 0.00100 

M As < 0.02002 

M Ba < 0.02002 

0 Be < 0.00200 

M Bi 0.00080 

- 0 B < 0.00990 

M Cd < 0.00601 

Q Ca < 0.00370 

M Ce < 0.01001 

M Cr < 0.01001 

- M c u  < 0.01201 

4 cs < 0.00060 

co e 0.00601 

M - Checked by ICP-MS 

M DY ' 0.01201 

M Er 0.01001 

!!!! ' 0.00601 

M Gd ' 0.00200 

M Ga e 0.00200 

M Ge < 0.01201 

M Au ' 0.00601 

- M Hf 0.00400 

k! Ho ' 0.00100 

M In -z 0.02002 

M Ir 0.01001 

0 Fe ' 0.00110 

M La < o.ooioo 
M Pb ' 0.00601 

- Li < 0.00016 

L' e 0.00080 

0 Mg < 0.00004 

M Mn < 0.00801 

0 Hg < 0.01100 

M Mo < 0.00400 

M Nd < 0.00400 

- Ni ' 0.00230 

- M Nb < 0.00100 

- M Pd < 0.01001 

- ' 0.00480 

- Pt < 0.00400 

os 

0 < 0.00170 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' o.Ooo60 

!!4 Re 0.00200 

!!4 Rh < 0.00200 

M Rb < 0.00200 

!!4 Ru < 0.00400 

!!! Sm < 0.00200 

sc < 0.02002 

0 Se < 0.00620 

0 si < 0.00410 

M Ag < 0.00400 

0 Na 0.00007 

M Sr < 0.00100 

2 s  

- Ta ' 0.01401 
n - Not Checked For 

- Te ' 0.06005 

- M Tb ' 0.00060 

NI f' ' 0.00200 

M Th ' 0.00200 
- Tm ' 0.00080 

!!! Sn e 0.01001 

- M w ' 0.02002 

- ' 0.00400 

- " 0.00400 

- M Yb 0.00200 

- M y 0.08006 

!Yl Zr e 0.01001 

M Ti ' 0.10008 

9 Zn < 0.00040 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staft 



Q A r k 3  4 0 Storage & Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'c. D O  not p 
container. Do not return portions removed for pipetting to container. 
Atomic Welght; Valence; Coordination Number; Chemical Form in Solution - 32.066; +6; 6: ( 0=)2 S(OH)z 
Chemical Compatibility - Soluble in HCI, HN03, H,PO, and HF aqueous matrices water and NHIOH . Stable 
with all metals and inorganic anions at low to moderate ppm levels under acidic conditions except Ba and Pb 
and to a lesser extent Sr, and Ca. 
Stablllty - 2-100 ppb levels- stability unknown- in 1% HN03 / LOPE container. 1-10,000 pprn solutions 
chemically stable for years in LOPE container. 
S Contalning Samples (Preparation and Solution) -We most often get questions about the determination of S 
in Rocks, Silicates and insoluble sulfates (the finely powered sample is fused in a Pt' crucible with 8 times its 
weight of Na&03 + 0.5 grams KNOs. The fuseate is extracted with water. Any BaS04 present in the sample is 
transposed by the carbonate fusion to the BaCO, which is left behind in the water-insoluble residue. If PbSO, is 
present the fuseate should be boiled with a sodium carbonate saturated with COZ solution for 1 hour or more 
where the PbS04 will be transposed to the water insoluble carbonate which can be filtered off. Boiling the 
fuseate with a saturated carbonate solution is good insurance for samples containing Ba. Sr. and Ca. The Ba, 
Pb, Sr, Ca, free filtrate can be acidified and measured by ICP.) 
Atomic Spestroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
Techniquekine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 166.669nm 0.2 10.19 VglmL 1 atom Si. B 
ICP-OES 182.034 nm 0.3 I 0.024 pS/mL 1 atom 

atom ICP-OES 143.328 nm 0.4 10.035 p91mL 1 
ICP-MS 32amu 30,000 ppt nla M' 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ioo2, uNiaO, 1 5 ~ 1 7 0 ,  15,,,1601~ 

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. 

HOMOGENEIN - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:Zw)O Quality Management System 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon. a.c.(EMA) 

Registration QMI Certificate Number 010106 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (00s). Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republrc (CQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PS8), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOlIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APLA 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 IOCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utiiization Faclllties 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MliSTD-45662A (Obsolete/Observed) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010341 
11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlOZO) of chemicalty-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sheif-life of four years for solutions packaged in 5WmL low density polyethylene bottles. When stored under speciaf conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 01,2005 
e Expiration Date: 

1 s' 2007- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager IC#L/tFy(h ,-\ 2C-L. 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 9 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

i I 
1 .o 

2.0 

3 .o 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

Catalog Number: 
Lot Number: 
Starting Material: Th(N03)4x4H20 
Starting Material Purity (%): 99.998809 

CGTH1-1, CGTHI-2, and CGTHI-5 
Y-THO1065 

r NCtmscltv r i: LABS /EA 
DATE REUE I VED : - i t  12s 
DATE: E: x P T. REIS : i:,J,J-Jw--..- -, ___ 
DATE cm34ED: - - iLLLQJE I_-----_-_ 

~ N m s i :  _Sk&.. -__,._-- pa: .I2&mz&-S-- 

Starting Material Lot No: X-25828-7 
Matrix: 3% (ab) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1001 2 3 iJglmL 980 f 3 pg/g 

Certified Density: 1.021 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified vatue (5) = 

Uncertainty 4) = 2 ~ Z 4 7 ~  

(+ =mean 

n = rumber of measurements 
&I= Theannmationofallsigni8cant edlmated errors. 
(Most common arethr errors tom Rsttumental measwement, 
vtelghtng,dlutionto volune,mdWe iixederrwtepottedontheNlST 
S W  certMcate of analvsisl 

n xi = indivldml results 

(n) 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncerlainttes. This agreement is a 
confinnation 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 il can be related to stated references, usually 
national or international standards, through an unbroken chain of comparlsons all having stated uncertalnties." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
* This IV product is Traceabie to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 pglrnL 981 f 3 pglg 

980 f 3 pglg 

EDTA NIST SRM 928 Lot Number: 928 

Assay Method #2 1001 f 3 pglrnL 
ICP Assay NlST SRM 3159 Lot Number: 992912 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhari 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 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 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 E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368n69543,2173681P14452,1762401P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NJST test report Nos. 8111258522, 81V2557078, 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. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and 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 d m  to 0.3 pm. 

M AI < 0.00998 

M Sb < 0.00050 

M As < 0.00998 

M Ba < 0.00998 

M Be 0.00050 

M Bi < 0.00040 

M < 0.06987 

M cd < 0.00300 

0 Ca < 0.10000 

- M Ce 0.00267 

M cs < 0.00030 

M Cr < 0.00499 

!?! < 0.00300 

h.r Dy 0.00599 

b! Er ' 0.00499 

k! Eu 0.00300 

M Gd < 0.00100 

M Ga e 0.00100 

hn Ge 0.00599 

A' < 0.00300 

n Hf < 0.00200 

- In ' 0.00998 

M- 'r < 0.00499 

9 Fe < 0.05000 

Ho ' 0.00050 

M La 0.00076 

0 Li < 0.05000 

Q Mg < 0.02000 

- Mn 0.00049 

! Hg 

M Mo e 0.00200 

- M Nd 0.00044 

&! Lu ' 0.00040 

M Ni ' 0.00799 

k! Nb < 0.00050 

os 

Pd 0.00499 

! P  

hn Pt < 0.00200 

Pr < 0.00030 

M Re < 0.00100 

- M Rh 0.00100 

M Rb ' 0.00100 

M Ru < 0.00200 

M Sm < 0.00100 

M s c  < 0.00998 

M Se ' 0.00799 

i si 
M Ag < 0.00200 

Q Na < 0.05000 

M Sr ' 0.00050 

! S  

Te < 0.02995 

M Tb < 0.00030 

M TI < 0.00100 

s Th 

!,I T" < o.ow40 

M Ti ' 0.04991 
' M Sn < 0.00499 

M < 0.00998 

0.00406 

- M v < 0.w3200 

Yb < 0.00100 

M < 0.03993 

' M 0.00425 

M < 0.00599 Pb .c 0.00300 9 ' 0.03000 M Ta ' 0.00699 Zr 0.01978 
0 - Checked by ICP-OES I - Spectral Interference M - Checked by ICP-MS 

6.0 INTENDED USE 

n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analflcal methods 
For the preparation of Working reference samples" 
For interference studies and the detennination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THtS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealed Wen not in use. Store and use at 20 ? 4'C. Do not pipet from 
container. DO not return portions removed lor pipetting to container. 
b tomc  Weiaht; Valence; Coordination Number; Chm'cal Form in Solution - 232.0381; +4 ; 8; Th(OH) 
and Th(0H)z 
Chem'caI Compatibil i ty- Soluble in HCI, and HNOz. Avoid HPOr, HSChand HF althoughsolubilities may net 
be a problem depending upon pH and matrix (For example: ThFI is soluble in acids). Avoid neutral to basic 
media. Th" is stable withmost metals and inorganicanions forming an insoluble carbonate, oMde, tuoride, 
oxalate, sulfate and phosphate in neutral t o  slightly acidic media. 
Stability-2-1OOppblevels stable for months in196HNO3I COPE mntainer. I-10,000 ppm solutionachemicafly 
stable for years in 2 4 %  HNO3 I LDPE container. 
Th Containing Sam~les (PEpWtIOn and Solution) - Metal (Soluble in Aqua Regia); Oxide (The heated 

oxide is not soluble in acids exept  hot cmc. HzSOr); Ores( Na202 fusion ai 480 2 20?C for 7 minutes, cool 
and treat sintered mass vjlh 50 mL cold w t e r  and stand until disintegrated. The mass is transferred t o  a 
beaker and acidided vAh HCI N t h  25 m b  e x e s s  HCI added. Any residue is collected on a Whatman Rlo. 42 
flter, dried and ignited to 1000 ? C  in Pt crucible andthe ash treated n i th  HSOI I HF and fumed. I f  residue 
remains, thentreat it by peroxide fusion asaboe.)  
Atomic Spectroscopic Information (ICP-OES D.L.s are given as cediallaxral view): 
lixwmah E&Ix&UL Qrsk &gs lds&mws(undetiinedindicutes severe) 
ICP-OES 283.730 nm 0.07 10.007 pghL 1 ion U, Zr 
ICP-OES 283231 nm 0.07 (0.007 pghL 1 ion U, Mo, Ti, Fe, Cr 
ICPOES 274.716 nm 0.08 / 0.008 VghL 1 ion Ti,Ta, &,V 
ICP-tulS 232 amu 1 I3151 nja M' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEIN - This solution was mixed according to procedure IV-MPM-GQ4 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 Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&E), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (S 

10.2 ISOllEC t7025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlai 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 (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), N m y  (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR2I - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



010345 
11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stwed under environmentally controlled and monltored 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 chernically-stable solutions perfoned 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 instabillty, 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 tV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 15, 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katatin Le. QC Manager 
&.<.,fh-L ."<. L. 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



ai0346 i n o r g a n i c  v e n t u r e s  / I V  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O lnwganic 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 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 4000 pg1mL Tungsten in 0.1% (abs) HN03 1% (abs) HF 

Catalog Number: 
Lot Number: 
Starting Material: W Powder 
Starting Material Purity (%): 99.993920 

Starting Material Lot No B23P45 
Matrix: 

CGWI-1, CGWI-2, and CGWI-5 
Y -W01085 

0.1% (abs) HN03 1% (abs) HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 f 2 ug/mL 991 k 2 pg1g 

Certified Density: 1.007 glmL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( a )  = Ca ( Y )  = mean 

n = number of measurements 
Cs, = The summation of all significant estimated errors 
(Most common are the errors from instrumental measurement. 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (i) = Z f E s , W  
(n)'" 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. "Property of the result of a measurement or the value of a standard whereby it can be related to stated 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 is Traceable to NlST via direct comparison to NIST SRMs The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighmg and volume dilution errors 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010347 

M DY 0.00599 

b! Er < 0.00499 

8 Eu < 0.00300 

M Gd 0.00100 

8 Ga < 0.00100 

b! Ge ' 0.00599 

&!! < 0.00300 

- M Hf 0.00100 

h!! Ho ' 0.00050 
- M In ' 0.00999 

!d Ir < 0.00499 

0 Fe < 0.03995 

M La < 0.00050 

4.2 BALANCE CALIBFUTION - 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 instiute 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 and/or class 2 analytical weight set. These weights are tested annually by 
a NIST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

- 0 Li < 0.00008 

M Lu < 0.00040 

0 Mg 0.00256 

!'d Mn ' 0.00399 

0 Hg < 0.04794 

rvr Mo 0.00200 

hn Nd 0.00200 

- 0 Ni < 0.03995 

0 Nb < 0.06392 

- n Os 

- Pd ' 0.00499 

- n P  

M Pt < 0.00200 

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 E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368V69543,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-OOl .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 

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 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, 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. 

- 0.01998 

M Sb < 0.00050 

- M As ' 0.00999 

M Ba < 0.00999 

M < 0.00050 

M Bi < 0.00040 

- 0.07191 

M Cd < 0.00300 

-- Ca 0.00240 

M Ce ' 0.00499 

hn cs 0.00030 

M Cr ' 0.00499 

M c0 < 0.00300 

M cu < 0.00599 
M - Checked by ICP-MS 

M < 0.00030 

Re 

M Rh < 0.00100 

- M Rb < 0.00100 

M < 0.00200 

M Sm < 0.00100 

0 sc < 0.00036 

Se < 0.00799 

Si 

M Ag < 0.00200 

- Na 0.05194 

Sr ' 0.00050 

n S  

0 Ta ' 0.39951 
n - Not Checked For 

hn Te < 0.02995 

M Tb < 0.00030 

M TI < 0.00100 

M Th ' 0.00100 

M Sn ' 0,00499 

- 0 Ti < 0.00360 

s w  
- M u < 0.00200 

M v < 0.00200 

M Yb < 0.00100 

- < 0.03994 

b? Zn 0.00120 

M Tm ' 0.00040 

M Zr < 0.00499 
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 analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage B Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container 
Atomlc Weight; Valence; Coordination Number; Chemical Form i n  Solution - 183.85; +6; 6,7,8,9; WOF6- 
'(chemical form as received) 
Chemical Compatibility - W is very readily hydrolyzed requiring 0.1 to 1% HF solutions for stable acidic 
solutions. The WOF5.2 is soluble in % levels of HCI and HN03 provided it is in the WOF;' form. Stable at ppm 
levels with some metals provided it is fluorinated. Do not mix with Alkaline or Rare Earths. Is best to be mixed 
only with other fluorinated metals (Ti, Zr, Hf, Nb, Ta, Mo, Si, Sn, Ge). Look for yellow WOs precipitate if mixed 
with other transition elements at higher levels indicating instability. The yellow WOs will form over a period of 
weeks even in trace HF, therefore, HF levels of W multi- element blends should be - 1 %. 
Stability - 2-100 ppb levels stable (Alone or mixed with all other metals that are at comparable levels) as the 
WOFs.' for months in 1% HN03 I LDPE container. I-10,000 pprn single element solutions as the W 0 F i 2  
chemically stable for years in 1% HF in an LDPE container. 
W Containing Samples (Preparation and Solution) - Metal (Soluble in HF / HN03); Oxide (Soluble in HF or 
NH40H) ; Organic Matrices (Dry ash at 450 ? C in Pt and dissolve oxide with HF). 
Atomic Spectroscopic Information (ICP-OES D.L.5 are given as radiallaxlal view): 
Technioue/Line Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 207.911 nm 0.03 IO.001 pglmL 1 ion Ru, In 
ICP-OES 224.875 nm 0.05 / 0.005 pg/mL 1 ion Co, Rh, Ag 
ICP-OES 209.475 nm 0.05 I0.005 pg/mL 1 ion Mo 
ICP-MS 182 amu 5ppt n/a M' 'ssEr'pO 

HF Note: This standard should not be prepared or stored in glass 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-WE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 

10.3 

10.4 

10.5 

10.6 

ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing 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 - 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 (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) 

lOCFR5O Appendix B - Nuclear Regulatory Commisslon 
- Domestic Licensing of Production and Utilization Faclllties 

10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD-45662A (Obsolete10bserved) 
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11.0 

12.0 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 tV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date afler which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 29, 2005 

Expiration Date: . 1 F j "-. 
& & !  v- \ .  

NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

rc, 



o p 3 5 0  I n o r g a n i c  v e n t u r e s  / v 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-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
I .O Inorganic Ventures I W Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmt Yttrium in 1.4% (abs) HN03 

Catalog Number: 
Lot Number: 

Starting Material Purity (YO): 99.998662 
Starting Material Lot No: gg18go1oy~ 
Matrix: 

CGYI-1, CGYI-2, and CGYI-5 

Y- YO1097 
Starting Material: Y203 INORGANIC 

1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1001 f 2 pglmL 

Certified Density: 1:OlO 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 certikd value and the uncertainty: 
Certifed Value (x) = cg ( 2 )  = mean 

n xl = individual results 
n = number of measurements 
&I = The summation of all significant estimated errors 

(Most common are the errors from instrumental measurement 

1i2 
Uncertainty (i) = 2t(C~t;fi 

(n) 
weighting. dilution to volume, and the fixed error reported on the NIST 
SRM certificate of analysis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 4.0 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV product is Traceable to NIST via an unbroken chain of compaiions. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NET SRMs are available. the term 'in-house std.' IS specifed. 

4.1 Assay Method #I 999 f 4 pg/mL 
ICP Assay NIST SRM 3167a Lot Number: 790412 

1001 2 2 pglmL 
EDTA NlST SRM 928 Lot Number: 928 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class f 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 andlor class 2 analytical weght set These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/26OOf 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denstties are cabrated vs standard 
thermometer No 903-2680 which was certified in accordance with the procedures outlined by ASTM €7787 and NfST 
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.Thennometers 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- In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRAn's. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRM's 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 AI 0,00198 

- M As < 0.00996 

Y Ba < 0.00996 

!!! Sb 0.00050 

!!! Be < 0.00050 

M Bi 0.00040 

0 B < 0.00100 

- 0 Ca 0.00183 

- M Ce 0.00010 

hn Cd < 0.00299 

hn cs < 0.00030 

!!! Cr < 0.00498 

!!! c0 ' 0.00299 

~ b! DY 0.00030 

!!! Er < 0.00498 

- Eu 0.00027 

M Gd < 0.00100 

n Ga < 0.00100 

!d Ge 0.00598 

h!? A' < 0.00299 

M' Hf < 0.00199 

- Ho 0.00006 

b! In < 0.00996 

!!!! Ir < 0.00498 

- Fe 0.00076 

- M La 0.00025 

0 Li < o.wo02 

0 Mg 0.00020 

0 Mn < 0.00002 

0 Hg < 0.02000 

b!! MQ < 0,00199 

- M Nd 0.00008 

"". Nb < O.pO050 

- 0 Pd 0.10000 

- M pt .z 0.00199 

Lu < 0.00040 

M Ni 0.00797 

- n Os 

0 < 0.07000 

M Pr < 0.00030 

!!! Re < 0.00100 

M Rh ' 0.00100 

!!d Rb < 0.00100 

M Ru < 0.00199 

- Sm 0.00014 

0 * 0.00003 

Se < 0.00797 

- 0 si < 0.00400 

0 Ag < 0.02000 

0 Na ' 0.05000 

0 Sr < 0.00004 

0 < 0.04300 

@ Te 0.02988 

- M Tb o.Ooo99 

@ TI 0.00100 

- M Th 0.00100 

I Tm 0.00007 

- .?dl 0.00498 

- Ti < 0.04980 

M " 0.00199 

- M Yb 0.00028 

9 y  

Q Zn 0.01189 

@ w < 0.00996 

0 < 0.00080 

cu ' 0.00598 - M Pb < 0.00299 0 K < 0.10000 Ta < 0.00697 e < 0.00070 
M -Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 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 validatbn of analytical methods 
For the preparation of "working reference samples' 
For interference studies end the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 2 4% D o  not pipet from container. Do not 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 88.9059; +3; 6; Y(OH)(H20)x+2 
Chemical Compatiblllty -Soluble in HCI. H2S04 and HN03. Avoid HF. H3P04 and neutral to basic media. Stable with most 
metals and inorganic anions forming an insoluble carbonate, oxide, oxalate, and fluoride. Avoid mixing with elements / solutions 
containing moderate amounts of fluoride. 
Stability - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10.000 pprn solutions chemically stable for years 
in 24% HN03 I LDPE container. 
Y Containing Samples (Preparation and Solution) - Metal (Soluble in acids); Oxide (Dissolve by heating in H20I  HN03); Ores 
(Carbonate fusion in PM followed by HCI dissolution); Organic Matrices (Dry ash and dissolve in 1:l H20 I HCI or HN03). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial vlew): 
Techniaue/Line Estimated D.L. Order Type Interferences (underlined indicates severe) 
ICP-OES 360.073 nm 0.005 I 0.000036 pgImL 1 ion Ce. Th 
ICP-OES 371.030 nm 0.004 I 0.00007 pgimL 1 ion Ce 
ICP-OES 377.433 nm 0.005 IO.0009 pg/mL 1 ion Ta, Th 
ICP-MS 89amu 0.a ppt n/a M+ 73Ge160, 178Hf+2 

8.0 

9.0 
HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certiflcation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , 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 (SII), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17026 - 1399 "General Requlrements for the Competence of Testing and 
Cali bration" - Chemical TesUng -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BrnwA). Belgium (BELTEST) (BKO-ORE), 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). Republc 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 1OCFRW Appendix B - Nuclear Regulatory Commission - Domestrc Licenslng of Production and Utilization facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-SfD-45662A (Obsolete10bsetved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life- The period of time during which the concentration of the anaiyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and rnon~tored conditions will remain within the specified uncertainty 
range. Shelf life is lim~ted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures 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 
min~mize transpiration and instabiltty, the shelf life can be extended past this limit 

11.2 Expiation Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
lnorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 19 2005 

Expiration Date: 0162007- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Administrator g&y. 
Certificate Approved By: Katalin Le. QC Manager 

Certifying Officer. Paul Gaines. PhD.. Technical Director pi* 
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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 khigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandardS.Com 

cer t i f i ca te  of a n a l y s i s  
1 .O 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.” 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Zirconium in HzO tr. HN03 tr. HF 2.0 

Catalog Number: 

Starting Material: Zr02 
Starting Material Purity (%): 99.994542 
Starting Material Lot No 22855 
Matrix: 

CGZRI-1, CGZRI-2, and CGZRI-5 
Lot Number: Y-ZR01062 

Hz0 tr. HN03 tr. HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 k 3 pg/mL 996 f 3 pglg 

Certified Density: 
The Certified Value IS the instrument analysts value The following equations are used in the calculation of the certified value and the 
uncertainty 

Certified Value ( 7 )  = x ~ ,  

0 999 glmL (measured at 22” C) 

( X )  = mean 

n = nuinber of measurements 
Xs, = The summation of all significant estimated errors 
(Most common are the errors from instrumental measurement 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis ) 

n x: = individual results 

Uncertainty (i) = ~1(2k+f1”~ 
In) I‘ 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
nalional or international 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 NlST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 995 i: 3 VglmL 996 2 3 pglg 
ICP Assay NIST SRM 3169 Lot Number 990109 

Assay Method #2 1001 pglmL 1002 pglg 
Gravimetric NlST SRM Lot Number See Sec. 4 2 

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 testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST / NVLAP 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 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 NlST tdentification Nos. 92564, 119016.471047 and NlST test report Nos. 811/2.58522, 81112557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality controf of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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 prn. 

- 0.01416 

nn Sb ' 0.00099 

M As < 0.01981 

< 0.01981 

Be < 0.40048 

M Bi < 0.00079 

M < 0.13864 

- Cd < 0.02123 

- 0 Ca 0.00809 

M Ce ' 0.00990 

@ cs ' 0.00059 

0 Cr < 0.00881 

M c0 < 0.00594 

- cu < 0.01188 
M - Checked by ICP-MS 

M Dy < 0.01188 

Er ' 0.00990 

M E' < 0.00594 

- Gd < 0.00198 

M Ga < 0.00198 

!d Ge < 0.01188 

M Au < 0.00594 

- Hf 0.04403 

M Ho < 0.00099 

- M In < 0.01981 

Y I r  < 0.00990 

- Fe 0.00344 

M La < 0.00099 

- Pb < 0.00594 

- 0 Li 0.00012 

0 Mg < 0.00012 

!!! Lu < 0.00079 

0 Mn < 0.00401 

0 Hg ' 0.04405 

0 Mo < 0.40048 

- Nd 0.00396 

- 0 Ni 0.01214 

- Nb < 0.08010 

0 os 

- M Pd < 0.00990 

- < 0.01922 

- Pt < 0.00396 

0 < 0.00681 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

< 0.00059 

Re < 0.00198 

- M Rh < 0.00198 

- Rb < 0.00198 

R' < 0.00396 

M < 0.00198 

Q sc < 0.00064 

Se < 0.01585 

0 si ' 0.80096 

0 Ag < 0.40048 

Na < 0.02803 

M Sr < 0.00099 

_. < 0.28033 

M Ta ' 0.01386 
n - Not Checked For 

M Te < 0.05942 

b! Tb < 0.00059 

- ' 0.00198 

- Th < 0.00198 

Tm < 0.00079 

M Sn < 0.00990 

- Ti < 0.16019 

- < 0.01981 

- < 0.00396 

- M " < 0.00396 

- Id Yb < 0.00198 

- Zn < 0.04005 

I < 0.00401 

5 Zr 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010356 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence: Coordination Number; Chemlcal Form in Solution - 91.224; +4; 6,7,8; Zr(F)C2 
Chemical Compatibility - Soluble in concentrated HCI, HF, H2S04 (very hot ) and HN03. Avoid H3P04 and 
neutral to basic media. Unstable at ppm levels with metals that would pull F' away (Le. Do not mix with Alkaline 
or Rare Earths or high levels of transition elements unless they are fluorinated ). Stable with most inorganic 
anions but precipitation with phosphate, oxalate, and tartrate with a tendency to hydrolyze forming the hydrated 
oxide in all dilute acids except HF . 
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
Zr(F)L2 + Zr(OH),F2' for months in 1% HNO, I LDPE container. I-10,000 ppm single element solutions as the 
Zr(F)@-* chemically stable for years in 2-5% HN03 I trace HF in an LDPE container. 
f r  Containing Samples (Preparation and Solution) - Metal (Soluble in HzO / HF / HN03); Oxide - unlike Ti02 
the Zr02 is best fused in one of the following ways (NazOz in Ni', NazCOl in Pt' or Borax in Pt'); Organic 
Matrices (Dry ash at 450 OC in Pt' and dissolve by fusing with NazCOs and dissolving in HF / HNO, / HzO ). 
Atomic Spectroscopic tnformation (ICP-OES D.L.s are given as radlallaxial view): 
TechniauelLine Estimated D.L. - Order Interferences (underlined indicates severe) 
ICP-OES 343.823 nm 0.007 / 0.0004 pglmL 1 ion Hf, Nb 
ICP-OES 339.198 nm 0.008 / 0.0007 pg/mL 1 ion n, Mo 
ICP-OES 272.261 nm 0.018 / 0.001 pg/rnL 1 ion Cr, V, Th, W 
ICP-MS 90 amu 2 PPt nla M' TGe'60, "Sei60. (where X = Hf. Ta, W)] 

HF Note: This standard should not be prepared or stored in glass 

8.0 HAZARDOUS ~NFORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEIN - 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 

Registrar Recognized Accreditation by: Board (ANSI-RAB) 

@ Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexrcana de Acreditauon. a c (EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS) Austria (OQS). Belgium (Avinter) , Brazil (FCAV) Canada (QMI), Hong Kong (HKQM) 
Columbia (ICONTEC) Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT) 
Hungary (MSn), 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) 

(jzz+! ,-/. 

10.2 

10.3 

10.4 

10.5 

10.6 

?@Q4? ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

A#2CRED.lTED 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Produce&' 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA) Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HWS. 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) 

IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD-45662A (Obsolete10bsetved) 
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1 1 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and mondored 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-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 16, 2005 

Expiration Date: 

m==Q . < k <  
, l  i ; b  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: VAT4 Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le QC Manager Lr,trwb. Jch- 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 

Pipette Calibrations 



BooWPage '*  ' 04 037  
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 
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FRM-243-b (Rev 3IMar 03) 
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, Inorganic Labs’ Fixed Volume Pipette Verification Log 
provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 
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FRM-246 (Rev 1IMar 03) 

FRM-243-a (Rev 3/Mar 03) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
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>, J ( Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 4/Apr 04) 

.- 

FRM-244 (Rev 2/Sept 02) 
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v10362 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification L 
Balance#: "=>q Thermometer #: I diH20 Temperature (" C) d / 

Date: i -06 
Date: 0 I q%/& 

FRM-244 (a) (Rev 5/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01 , inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Date: Analyst: 

Balance #: & Thermometer #: 6 0 \ ' 

se 

diH20 Temperature (" C) U l O  3 6 4 

FRM-244 (a) (Rev 5/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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Eppendorf # True Value (vL) 
100 

ADJl000-C 500 
1000 
100 

1” Reading (9) 2”d Reading (9) 3‘d Reading (9) 

, +c3  4 +i53 . q956 
. / D c  ’7 3 /oo I I / D o 3  

I / o / a  , /Wi c i D / f  

id  QG/f %%!/ i ijLjLJ3 

ADJ1000-E 500 , v97u # “ 9 5  , +fb7 
1000 . , q9.5-5‘ 0 7777 
100 , /V/5 ’  9 e /0/8 

/ 

ADJlOOO 

r 
ADJl000-G 500 

1000 
I J  

I 

100 --- _ _  
500 _* 3-5. - 

C 1 -- 
1000 

100 
ADJ1000-H 500 

0 1000 
0 100 

ADJ 100OJ 500 
7 

* /  
1000 
100 

FRM-244 (b) (Rev 4/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

ADJl000-H 

ADJIOOO-J 

010367 

100 0 1001 0 1003 0 1009 0.1004 100.43 
500 0 5075 0 5010 0 501 1 0.5032 100.64 
1000 10017 10029 1 0031 1.0026 100.26 
100 0 1003 0 1010 0 1023 0.1012 101.20 
500 0 5005 0 5025 0 5017 0.5016 100.31 
1000 10033 10049 I0053 1.0045 100.45 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

.- 

FRM-244 (Rev 2ISept 02) 
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Boo Wpage: 08 114 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: I6 Thermometer #: & 0 \.: diH20 Temperature (" C) Bi0368 
Eppendorf # I True Value (pL) I 1'' Reading (9) I 2"d Reading (9). 1 3rd Reading (9) 

r\ 

FRM-244 (b) (Rev 4/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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‘J 

ADJ5000 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247c (Rev 3/Apr 04) 
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FRM-244 (Rev 2/Sept 02) 
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FRM-244 (c) (Rev 3/Apr 04) 
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SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

010371 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification La 

Balance #: G Thermometer#: 6 e ( \  diH20 Temperature (” C) 
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FRM-244 (c) (Rev 3/Apr 04) 



SOUTHWEST RESEARCH INSTITUTE 010373 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 

DI Water Verification 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D.I. WATER SYSTEM NOTEBOOK 0 
?7 
OG SOUTHWEST RESEARCH INSTITUTE 
3 BUILDING 7 0  E7 

Contact U.S. Filter (1-800-466-7873) for repairs/exchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) -. 010374 

~~ ~ ~~ ~~ ~ 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

QC LIGHTS 
DATE / TIME INITIALS QC 1 QC 2 

3 i i m  DE J I d 8  

Legend: Check ='Green (OK); X = Red (call for service) 

USAGE 
(GALS) 

3i/L/C/',G 

1 
COMMENTS I 

I 

FRM-019 (Rev O/Jan 04) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28901 
SDG: 276580 
CASE: B. Werling 
VTSR: March 30,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060330-39 010375 

Balance Calibrations 



Southwest Research Institute@ 
Division 01, Building 70 

Inorganic's Balance Verification Log 

Balance 
Number 

12 

010376 

Asset Manufacturer Model Location Number of Maximum 
Number Number Placer .  Weight 
010892 Mettler XS 205 Lab 47 4" 220 g 

5& 81 g 
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Comments : 

FRM-364 (Rev O/Jan 06) 
Page 4 of 15 
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Balance 
Number 

19 

Southwest Research Institute@ 
Division 01, Building 70 

Inorganic’s Balance Verification Log 

Asset Manufacturer Model Location Number of Maximum 
Number Number Places. ~ Weight 
003493 Denver 400 Lab 47 2 400 g 

010379 

FRM-367 (Rev O/Jan 06) 
Page 4 of 15 



Southwest Research Institute@ 
Division 01, Building 70 

Inorganic's Balance Verification Log 

Balance 
Number 

34 

010378 

Asset Manufacturer Model Location Number of Maximum 
Number Number Places-. Weight 
005420 Mettler AG 245 Lab 47 4" 210 g 

5" 41 g 

Date 

y - a  -0 6 
4 4  -06 

Tolerance: 
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