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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010002 

Sample ID 

I Base 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 124 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 0 1 /3 1/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

I I Sample I Reporting I 

This report I 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 

Analysis 
Aluminum 
Antimony 
Arsenic 

O l O O G 3  

Result (mg/L) Result (mg/L) RPD 
4 . 2 5  4 . 2 5  0.00% 
<0.250 <0.250 0.00% 
<0.125 <0.125 0.00% 

Sample ID 
Base I 

Barium 

Bismuth 
Boron 

Beryllium 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 124 

Method: ICP SW846 6010B 

<O. 125 <0.125 0.00% 
<0.125 <0.125 0.00% 
C0.250 <0.250 0.00% 
3.17 3.18 0.31% 

Client: Division 20 

Manganese 
Molybdenum 
Nickel 
Palladium 
Phosbhorus 

Date Received: 0 1/3 1/06 

<0.125 <0.125 0.00% 
<0.125 <o. 125 0.00% 
<0.125 <0.125 0.00% 
<0.250 c0.250 0.00% 
<os00 <OS00 0.00% 

Project No.: 06002.01.222 

Titanium 
Tungsten 
Uranium 
Vanadium 
Yttrium 
Zinc 

SRR: 28643 

<0.125 <0.125 0.00% 
<0.250 <0.250 0.00% 
<2.50 <2.50 0.00% 

C0.125 <0.125 0.00% 
<0.125 <0.125 0.00% 
<0.125 <o. 125 0.00% 

Task Order: 060 13 1-9 

I Sample I Duplicate I 

Lithium I <0.375 c0.375 0.00% 
Magnesium 3.32 3.24 2.44% 

Potassium I <7.50 I c7.50 I 0.00% 
Selenium <0.125 <0.125 0.00% 
Silicon 0.84% 
Silver <o. 125 <0.125 0.00% 
Sodium 1.69% 
Strontium <0.125 <O. 125 0.00% 
Sulfur 1.98% 
Thallium <0.250 <0.250 0.00% 
Thorium I <0.750 I <0.750 I 0.00% 
Tin <0.125 <0.125 0.00% 

Zirconium I <0.125 I <o. 125 I 0.00% 
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SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 010004 

Sample ID 

I Base I 
Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 124 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 01/31/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060131-9 

NA- Not Applicable. 
Page 3 of 9 
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SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET ~31ooc5 

Yttrium 
Zinc 
Zirconium 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 125 

Method: ICP SW846 6010B 

<0.125 0.125 
<0.125 0.125 
<0.125 0.125 

Sample ID 
Sample #1 I 

Client: Division 20 

Date Received: 01/31/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

I I Sample I Reporting I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET OP013G;G 

Sample ID 
Sample #2 I 1 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 126 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 01/3 1/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060131-9 

Page 5 of 9 
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SOUTH WEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 01OOG7 

Sample ID 

I Sample #3 i 
Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 127 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 01/3 1/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

I I Sample I Reporting I 

Page 6 of 9 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Yttrium 
Zinc 
Zirconium 

010008 

<0.125 0.125 
<0.125 0.125 
C0.125 0.125 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 273 128 

Method: ICP SW846 6010B 

Sample ID 
Sample #4 I 

Client: Division 20 

Date Received: 01/3 1/06 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

I I Sample I Reporting I 
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SOUTH WEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE OlOOC9 

Sample ID 

I LCSW - BOlHl / B01H2 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

I I Sample I True I I 

This report n 

NA- Not Applicable. 
Page 8 of 9 

nay not be reproduced except in its entirety without the written approval of S wRI. 



SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 010010 

Sample ID 

I PBW - BOlHl / B01H2 I 
Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 28643 

Task Order: 060 13 1-9 

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



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR: January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060131-9 

Task Orders/Ol-QPP-O15 



Southwest Research Institute 

SDG: 273124 
VTSR: 01/31/06 
CASE: CNWRA 

Laboratory Task Order 
TO#: 060131-9 Revision: 0 

SRR#S: 28643 
Client@): Div. 20 

Project@): 06002.01.222 
Manager@): DAMMANN, MIKE 
To PM: 02/13/06 
To QA: 02/13/06 
To Client: 02/16/06 

DIVISION 20 - CNWRA. 14-day TAT. 
Using 13-day TAT for PM/preliminary, DRG/QAU; 16-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. 
_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  

FIVE samples received for full ICP analyses. Point of Contact is XIHUA HE (~5194, 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 
xihua. he@swri . org) . 

I Documents Related to this task order: 21164LCOC 286431 I 

Test DIL-DILUTION 
Section METALPREP 

Test: ICP-SWRI 
Section: METALS Cnt: 5 

Page 1 of 1 ver 12/25/2005 



Southwest Research Institute 

Project: 06002.01.222 
Case #: CNWRA 
Client: Div. 20 

273124 
273125 
273126 
273127 
273128 

Sample Receipt 
Sample Receipt Number: 28643 

Base 01/31/06 Liquid 1 
Sample #1 01/31 IO6 Liquid 2 
Sample #2 0 1 13 1 106 Liquid 2 
Sample #3 01 13 1/06 Liquid 2 
!SamDle #4 01/31/06 Liquid 2 

VTSR: 01/31/06 Time: 10:55:00 

Manager: DAMMANN, MIKE 
Logged in by: Dino.Roman 

Creation Date: 01/31/06 

I Nates 
Samples were received intact at 22.0 "C. 

Parameters: Analysis/see Task Order. 

See chain of custody as part of the SRR system for more information. Contact Project Manager for questions. 

2 week TAT, as per COC. 

Project is Nuclear Safety Related, 10 CFR 50, Part 21, and Appendix B. 

For Div 01 contact Joann Boyd @ X2169 or 351-1617. 

For Institute QA contact Charlie Butcher X5928 or 271-5172 before starting any work on this project. 

Have SPQP (Latest Revision) available at the time of prep or analysis of samples. 

All personnel must be QA Nuclear Certified. 

POC: Xihua He, Div. 20 X5194 
*** Dino.Roman Jan 31 2006 12:58PM *** 

\ Containen:g Samples: 5 I 
phese documents are associated with this receipt: 21 164[COC 286431 

/ 

Page 1 of 1 
Page Printed: 7 Feb 2006 16:32:09 

ver (12/25/2005) 
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

SwRl AUTHORIZATION SIGNATORIES 

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

REZ&~GWM~ (21 0) 522-241 2 DATE 
Director, Department of Analytical and Environmental Chemistry 
n 

(210) 522-5162 

(21 0) 522-5838 
- 1  Quality Assurance Engineer 
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1 .o 

2.0 

3.0 

4.0 

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

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-QAP404, 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-014.2.1, Preparation and Revision of Documented Procedures. 

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. 

REFERENCES 

3.1 SwRl Quality System Manual - 2000 

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

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

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

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

4.1 Indoctrination and Training 

4.1 .I Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted either by 
Institute Quality Systems (IQS) or Division 01 Quality Assurance personnel and 
documentation shall be evident in the personnel training files maintained in Division 

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

4.1.2 

4.2 Qualification of Personnel 

4.2.1 Testing personnel shall be designated as qualified to perform applicable project 
activities as specified in SOPO1-6.2.1, Qualification and Training. 

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

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

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities 
shall have documented evidence of qualifications maintained by Institute Quality 
Systems or Division 01 Quality Assurance. 

4.3 Design Control 

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

4.4 Right of Access 

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

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

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP01 4.2.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revision 
of documents controlled by the Chemistry and Chemical Engineering Division. 

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

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

Southwest Research institute Proprietary 
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4.6 Acceptance of Services Only 

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

4.7 Commercial Grade Items 

4.7.1 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”. 

4.7.2 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. 

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

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

4.7.5 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. 

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

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

Southwest Research Institute Proprietary 
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(d) Date received; and 

(e) Shelf life, when applicable. 

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

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

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

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

(a) Sample control number; 

(b) Purchase order number; 

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

(d) Task order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

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

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

4.7.1 3 Identification and traceability shall be maintained in accordance with SOP-Ol-7.5.1, 
Item Identification and Traceability. 

Southwest Research Institute Proprietary 
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4.8 Inspection 

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

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

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

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

(e) Test records. 

4.9 Inspection and Testing 

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

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

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

4.9.4 Controls for identification, segregation, reporting, and resolution of nonconforming 
items and conditions shall be as specified in SOP-01-8.3.1, Nonconformance 
Reporting. 

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

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

Southwest Research institute Proprietary 
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4.1 1 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, lnventory of Case File Purges, and SOP-01- 
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. 

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

4.11.4 Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
evidence that an activity was performed in accordance with the applicable 
requirements, but need not be retained for the life of the item. Based on the use of 
the final data, the client shall be responsible for determining and implementing 
permanent storage requirements. 

4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be 
maintained in the Division Quality Assurance Archives in Building 201. Storage 
requirements shall be as stated in SOP-014.2.4, Storage and Maintenance of 
Quality Records, to ensure protection against the risk of damage or destruction. 

4.12 I O  CFR, Part 21 

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

4.12.2 The Manager of Institute Quality Assurance or Director of Institute Quality Systems 
shall determine if a nonconforming condition is reportable under 10 CFR, Part 21, 
and initiate reporting and condition in accordance with the SwRl Operating Policies 
and Procedures (OPP). Safety hazards or defects that could create a substantial 
safety hazard shall be reported. Substantial safety hazard means a loss of safety 
function to the extent that there is a major reduction in the degree of protection 
provided to public health and safety. 

4.13 Certified Test Report 

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

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 specrfy 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-075 
Extensive revision to comply with Project Quality Pian PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Qualify Assurance Program Manual. 

Revised 4.1 .I to include designated Division 01 QA staff to conduct pertinent nuclear training 
sessions to the SwRl Program Quality Pian (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: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR: January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER. 060131-9 

Chain of Custody/Login Paperwork 



Matrix Types: 
\ -Air 
5 - Biota 

i - Emission/Stack 
. - Liquid 

id - Solid 
i - Soil 
;ED -Sediment 
' - Tissue 
V -Water 

1 - Dust 

- Product 

Chemistty and Chemical Engineering Division 
6220 Culebra Road 

:omments: 

J 3 Weeks 
Other: 

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

Received by (PrinVSignature)/ 

Relinquished by (PrinVSignature) 

Therm#: nZ1 

Dat 

Date 

Date 

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

I 
Date 3eceived by (PrinVSignature) 

Date qelinquished by (PrinVSignature) 

\c. 3 3 4  
REMARKS 

Presetvation 
a = HCI to pH <2 
b = HN03 to pH <2 
C = H804 to pH <2 
d = NaOH to pH >I2 
e = Cool (4"C+2"C) 
f = Other (specify) 



FORM FOR REOUESTMG WORK FROM OTHER DIVISIONS a 11 ~q 
' A. TO BE C O M U 3 E D  BY DMSION 20 PERSONNEL 

Rapest- ~..hda fir Request Date: 
Project No.: ao . oboo a . o I . 

113l)ab 0 1002 6 
Pb0m NO.: %5154 

Desaiptioa of Work Requested: C',-\L~P Ar\m\u <.I% oC-. 

A\\ S O \ ~ ~ I O ~  On(c- +L,PU 44 1 

o Oprid Micn#copy 0 SEM 0 Hnrdness 0 Profdomeier a Auger O O t b c r  

QUALITY REQUIREMENTS: m e  work requested is govemui by the CNWRA PvrJiry Assworrcr 
Rogrwn which addresses requirements of 1 OCFRSO, Apprndir B. Penonnd per$o& this work shatl 
be quaiijicd wrdrr the ChWR.4 QA prvgrwn or equidmtly under the SwRI NwlrrY m p w .  Test 
cud analysis m e w  shall be docummed by qppmved ptocrdwts or rtcogftizaq rtrrndord methods. 
Mwuring d trrt e + m  shaIl be calibm~ed and controlled oceotding to ChWRA and SwRI 
h'rrclwt QA prvgnrm requkctnents. 

B. TO BE COMPLETED BY DMSlON PERFORMING WORK' 

a Optid Mi-py 0 SEM 0 Hnrdbm 0 Rofililomera 0 A- 0 Otber 

Persoa Assigwd: S i g a a m  
Division: Date: 

Make, Model & Serial No. of Equipment Used (attach list i/ n c c e s s q ~  

Softwan? Used (Ll any): 

Standatds Used (If my): 

Wotographic Segative ?;umbers (If Applicable): 

' Please sip and date any hardcopy of analysis or list of photographs (The photographs 
themselves need not be signed). I f  error occurred during entry, do Wt erase or overwrite, but 
strikeout with single line, initial and date, and then reenter correct information. 



SAMPLE LOG-IN SHEET 

Lab Name 
Southwest Research Institute 

Received By (Print Name) 

DIN0 ROMAN 
Received By (Signature) 

Case Number 
CNWRA 

Remark 06002.01.222 

Sample Delivery Group No 

010027 
Page 1 of 1 
Log-in Date 
01/31/2006 

SAS Numb 

I Custody Seal(s) 

Corresponding Remarhs 
Condition ot Sample 

Shipment etc 
EPA Sample # Sample Tag # Assigned Lab # 

273124 Intact P r e s e n v  Intact/Bro en Base None 

Sample #1 None 273125 Intact 

273126 Intact 

2 Custody Seal Nos 
None 

Intact 273127 3 Chain-ofcustody Records Sample # 3  None 

4 

5 

6 

7 

8 

9 

10 

Traffic Reports 
or Packing Lists 
Airbill 

Airbill No 

Sample Tags 

Sample Tag Numbers 

Sample Condition 

Cooler Temperature 

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

Date Received at Lab 

Time Received 

Present- Sample #4 None 273128 Intact 

HAND DELIVERED 

Present- 

~ ~ Z ~ S 3 L a i n  of 
Custody 

-roken*/ 
Leaking 

22. 0c 

@No* 

0 1 /3 1 /200 6 

10: 55: 0C 

Sample Transfer 

Fraction 

Area # 

B\ 
DIN0 ROMAN 

On 
31/31/2006 

* Contact SMOppd att& record of resolution 

ample Receipt (28643) Logbook No 

Logbook Page No 

FORM DC-I OLM04.2 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR: January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060131-9 

Copies of Login Book 



Sample Login Book 
Jan 31.2006 

2731 14 

2731 15 

010029 

SFGAC-C-1-Lag- 25%-01-06 Water 

SFGAC-C-2-Lead- 100%-01-06 Water 

SwRl Login Area 
Division 1 

273116 

Sample Receipt: 28642 Project: 02749.004 Client: Charter Oak Env. 
VTSR Date: Jan 31, 2006 VTSR Time: 08:15:00 Manager: SCHELLER, LORRAINE 

SFGAC-Influent -01 -06 Water 

273125 

2731 26 

Sample #I Liquid 

Sample #2 Liquid 

VTSR Date: Jan 31, 2006 VTSR Time: 10:55:00 Manager: DAMMANN, MIKE 

2731 27 Sample #3 

2731% 

2731 30 

I Sample Receipt: 28644 Project: 1 1987.02.001 Client: Social & Scienti 

FAM 01 294 Dust 

FAM 08472 Dust 

I VTSR Date: Jan 31,2006 VTSR Time: 13:25:00 Manager: CAMANN, DAVID 

273131 1 FAM 12909 Dust 

I Sample Receipt: 28645 Project: 05965.05.004 Client: KlDDE SAFETY 
I VTSR Date: Jan 31,2006 VTSR Time: 13:30:00 Manager: TAN, CK I 

Page Number: 5699 (section 3 of 4) Version (1 2/25/2005) Printed: Feb 8 2006 11:l IAM 



010030 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR: January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060131-9 

RAW DATA 



DIV. 20 

Project No. 06002.01 222 
TO#060131-9 

mglL 
0.727736589 
0.181 896326 
0.925910596 
478.0735249 
93.00743948 
477.4395797 
5.161 876377 
0.202527095 
11 8.5663302 
6.26149064 

0.123059751 
116.7971663 
477.0492052 

93.4120029 
585.3845087 
6.558979924 
0.172590035 
120.5221812 
5.109337438 
0.113958302 

119.588106 
1 1 .I 1534858 
0.212201 723 
122.5947328 
9.0496821 85 
0.1931 96599 
130.8695945 

sigwt Dilution Calc RL 
0.728 1 7.5 
0.182 1 0.375 
0.926 1 6.25 

478 1 7.5 
93 1 0.375 

1 6.25 477 
5.16 1 7.5 

0.203 1 0.375 
1 6.25 119 

6.26 1 7.5 
0.123 1 0.375 

117 1 6.25 
477 1 7.5 
93.4 1 0.375 

1 6.25 585 
6.56 1 7.5 

0.173 1 0.375 
121 1 6.25 

5.11 1 7.5 
0.114 1 0.375 

1 6.25 120 
11.1 1 7.5 

0.212 1 0.375 
123 1 6.25 

9.05 1 7.5 
0.193 1 0.375 

1 6.25 131 

uglml Date Time 
0.0291 09464 02/01/06 1 1 :46 AM 
0.007275853 02/01/06 11 :46 AM 
0.037036424 02/01/06 11 :46 AM 
19.12294099 02/01 106 1 1 :49 AM 
3.720297579 02/01/06 11:49 AM 
19,09758319 02/01/06 11:49 AM 
0.206475055 02/01/06 11:52 AM 
0.008101084 02/01/06 11:52AM 
4.742653209 02/01/06 1152 AM 
0.250459626 02/01/06 11:56 AM 

0.00492239 02/01/06 1156 AM 
4.671886653 02/01/06 11:56 AM 
19.08196821 02/01/06 11:59AM 
3.7364801 16 02/01/06 11:59 AM 
23.41538035 02101106 I 1 5 9  AM 
0.262359197 02/01/06 12:02 PM 
0.006903601 02/01/06 12:02 PM 
4.820887249 02/01/06 12:02 PM 
0.204373498 02/01/06 12:05 PM 
0.004558332 02/01106 12:05 PM 
4.783524238 02/01/06 12:05 PM 
0.444613943 02/01/06 12:08 PM 
0.008488069 02/01/06 12:08 PM 
4.903789311 02/01/06 12108 PM 
0.361987287 02/01/06 1 2 : l l  PM 
0.007727864 02/01/06 12 : l l  PM 

5.23478378 02/01/06 12 : l l  PM 



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

- E K  601 OB TAP No. 01-0406-130 RevYJan06 

0 Other 

QC STD. ID's 

ICSA 
ICSAB && I 

ICP CAL,.STD. 
ID's 

INSTRUMENT: S p e e * >  FILENAME: 06 o +LO \ 

File converted to wsl? 0 



010033 EVOLUTION by Hicro-Active Australia Pty Ltd 11:25:48 AH February 1, 2006 

Keep last result visible enabled ... 
Starting run ... 
Creating high priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 11:19:16 AH February 1, 2006 

K-766 Li670 Na589 Sc361 
I 1  28.5 -30.5 71.0 3708.0 
# 2  15.5 -27.5 74.0 3458.0 

Wean 22.0 -29.0 72.5 3583.0 
SD 9.2 2.1 2.1 176.8 
XRSD 41.8 7.3 2.9 4.9 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 11:19:16 AH February 1, 2006 

K-766 Li670 Ne589 Sc361 
# I  0.0 -0.0 0.0 3708.0 
# 2  0.0 -0.0 0.0 3458.0 

Uean 0.0 -0.0 0.0 3583.0 
SD 0.0 0.0 0.0 176.8 
KRSD 37.2 2.4 7.9 4.9 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : CLP-STD1-SC Identity 2 : Type : STD 
leight t 1.0000 Volume : 1.00 Printed : 11:22:18 At¶ February 1, 2006 

K-766 Li670 Ne589 
# l  3981.5 24873.0 22102.0 
# 2  3897.5 24265.0 21734.0 

lean 3939.5 24569.0 21918.0 
;D 59.4 429.9 260.2 
CRSD 1.5 1.7 1.2 

[NTENSITIES 
tdentity 1 : CLP-STD1-SC Identity 2 : Type : STD 
leight : 1.0000 Volume : 1.00 Printed : 11:22:18 AH February 1, 2006 

K-766 Li670 Ne589 
# l  1.0 6.5 5.8 
# 2  1.0 6.5 5.8 

lean 1.0 6.5 5.8 
iD 0.0 0.0 0.0 
LRSD 0.0 0.2 0.4 

IACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 11:25:22 AH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
i l  1675.5 12935.5 13803.5 3961.0 3961.0 4 7-1 -c) 6 
# 2  1641.5 12658.5 13434.5 3864.0 3864.0 



.._I.. *“MY. CI *&I  A I  u A J P A Z .  W 

SD 24.0 19s. 9 260.9 
XRSD 1.4 1.5 1.9 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Auetralia Pty Ltc 

J X A L .  J d Y I L .  3 

68.6 68.6 
1.8 1 .8  

11:31:48 AH February , 2  

Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:25:22 AH February 1, 2006 

K-766 ti670 Ne589 SC Sc36 1 
PP@ PPm PPm PPm 

x 1  20.1444 5.0372 30.0200 3961.000 H 110.5690 
x 2  20.2323 5.0531 29.9505 3864.000 H 107.8568 

Hean 20.1883 5.0451 29.9853 3912.500 H 109.2129 
SD 0.0622 0.0112 0.0491 68.589 1.9178 
XRSD 0.3080 0.2220 0.1638 1.753 1.7560 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 

ti670 4.500 5,045 5.500 
Na589 27.000 29.985 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:28:26 AH February 1, 2006 

K-766 18.000 20,188 22.000 

K-766 ti670 Ne589 sc Sc361 
1 1  17.0 6 .5  59.0 3810.5 3810.5 
1 2  17.0 -3.5 65.0 3737.5 3737.5 

Mean 17.0 1.5 62.0 3774.0 3774.0 
SD 0.0  7.1 4.2 51.6 51.6 
XRSD 0.0  471.4 6 .8  1.4 1.4 

hPPARENT CONCENTRATIONS 
tdentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 11:28t26 AH February 1, 2006 

K-766 Li670 Na589 sc Sc361 
PPI PPm PPm PPI 

I 1 L -0,0821 0.0151 L -0.0412 3810.500 H 106.3610 
X 2 L -0.0769 0.0110 L -0.0246 3737.500 H 104.3199 

lean L -0.0790 0.0130 L -0.0329 3774.000 H 105.3404 
iD 0.0030 0.0029 0.0117 51.619 1.4433 
LRSD 3.7681 22.0366 35.5278 1.368 1.3701 

:heeking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Leport name CRDL Value 
1-766 0.100 -0.079 
,1670 0.010 0.013 Contaminated 
la589 0.050 -0.033 
ic361 0. a00 105.340 
MCKGROUND CORRECTED INTENSITIES 
Identity 1 : CRI Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 11331330 AH February 1, 2006 

010034 

K-766 Li670 Ne589 sc Sc361 
1 1  28.0 256.0 46.5 3986.0 3986.0 
# 2  19.0 252.0 69.5 3889.0 3889.0 



Hean 23.5 254.0 58.0 3937.5 3937.5 
SD 6.4 2.8 16.3 68.6 68.6 
XRSD 27.1 1.1 28.0 1.7 1.7 

EVOLUTION by Hicro-Active Australia Pty Ltd 
010035 

11:37:48 AH February 1, 2006 

APPARENT CONCENTRATIONS 
Identity 1 : CRI Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:31:30 AH February 1, 2006 

K-766 Li670 Na589 sc Sc361 
PPI PPm PPI PPm 

i l  0.0427 0.1113 L -0.0742 3986.000 H 111.2680 
I 2 L -0.0606 0.1122 L -0.0205 3889.000 H 108.5559 

Hean L -0.0089 0.1117 L -0.0474 3937.500 H 109.9119 
SD 0.0731 0.0006 0.0380 68.589 1.9178 
XRSD 817.4592 0.5584 80.2709 1.742 I. 7448 

Checking calibration verification ... 
Identity 1 : CRI Identity 2 : 
Report name Low limit Value High limit 
Li670 0.090 0.112 0.110 Failed 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Voluae : 1.00 Printed : 11:34:34 AH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
# l  24.5 -17.5 11.5 3803.0 3803.0 
x 2  37.5 -12.5 50.5 3707.0 3707.0 

Hean 31.0 -15.0 32.0 3755.0 3755.0 
5D 9.2 3.5 27.6 67.9 67.9 
KRSD 29.7 23.6 89.0 1.8 1.8 

bPPARENT CONCENTRATIONS 
tdentity 1 : ICSA Identity 2 : Type : INTRF 
leight : 1.0000 Volume : 1.00 Printed : 11:34:34 AH February 1, 2006 

K-766 ti670 Na589 sc Sc361 
PPm PPI PPI PPI 

t l  0.0146 0.0054 L -0.1491 3803.000 H 106.1513 
# 2  0.1921 0.0073 L -0.0573 3707.000 H 103.4671 

lean 0.1034 0.0063 L -0.1032 3755.000 H 104.8092 
iD 0.1255 0.0013 0.0649 67. a82 1.8980 
[RSD 121.4431 21.1709 62.9214 1.808 1.8109 

MCKGROUND CORRECTED INTENSITIES 
:dentity 1 : ICSAB Identity 2 : Type : ICSAB 
leight : 1.0000 Volume : 1.00 Printed : 11:37:38 AH February 1, 2006 

K-766 Li670 Ne589 sc Sc36 1 
x 1  26.0 2631.5 102.0 3863.5 3863.5 
x 2  15.0 2628.5 93.0 3857.5 3857.5 

lean 20.5 2630.0 97.5 3860.5 3860.5 
;D 7.8 2.1 6.4 4.2 4.2 
:RSD 37.9 0.1 6.5 0.1 0.1 

LPPARENT CONCENTRATIONS 
dentity 1 : ICSAB Identity 2 : Type : ICSAB 
leight : 1.0000 Volume : 1.00 Printed : 11:37:38 AH February 1, 2006 



~~ 

PP LI IO lV  nudo2 J C  3CJOL 

PPm PPI PPa PPI 
t i  0.0285 1.0604 0.0534 3863.500 H 107.8429 
# 2 L -0.1088 1.0609 0.0336 3857.500 H 107.6751 

EVOLUTION by Xicro-Active Australia Pty Ltd 11:43:54 AX February 1, 2006 

Hean L -0.0402 1.0607 0.0435 3860.500 H 107.7590 
SD 0.0971 0.0003 0.0140 4.243 0.1186 
XRSD 241.7490 0.0289 32.2824 0.110 0.1101 

Checking interference check standard ... 
Identity 1 : ICSAB Identity 2 : 
Report name Low limit Value High limit 
Li670 0.800 1.061 1.200 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CY 
Weight : 1.0000 Volume : 1.00 Printed : 11:40:40 AX February 1, 2006 

K-766 Li670 Na589 sc Sc361 
t l  1654.0 12827.0 13760.0 3983.0 3983.0 
# 2  1649.0 12550.0 13437.0 3892.0 3892.0 

Hean 1651.5 12688.5 13598.5 3937.5 3937.5 
SD 3.5 195.9 228.4 64.3 64.3 
XRSD 0.2 1.5 1.7 1.6 1.6 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:40:40 AH February 1, 2006 

K-766 Li670 Ne589 SC Sc36 1 
PPI PPI PPI PPI 

# I  19.7706 4.9675 29.7586 3983.880 H ill. 1841 
1 2  20.1777 4.9739 29.7394 3892.000 H 108.6397 

Hean 19.9742 4.9707 29.7490 3937.500 H 109.9119 
2D 0.2879 0.0045 0.0136 64.347 1.7992 
KRSD 1.4412 0.0903 0.0456 1.634 1.6369 

:hecking calibration verification ... 
[dentity 1 : CLP-CCV-SC Identity 2 : 
Zeport name Low limit Value High limit 
(-766 18.000 19.974 22.000 
,1670 4.500 4.971 5.500 
la589 27.000 29.749 33.000 
UCKGROUND CORRECTED INTENSITIES 
[dentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 11:43:44 AH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
t l  24.5 -16.0 62.5 3862.0 3862.0 
# 2  15.5 -6.0 53.5 3747.0 3747.0 

lean 28.0 -11.0 50.0 3804.5 3804.5 
iD 6.4 7.1 6.4 81.3 81.3 
:RSD 31.8 64.3 11.0 2.1 2.1 

rPPARENT CONCENTRATIONS 
ldentity 1 : Calibration blank Identity 2 : Type : CB 
teight : 1.0000 Volume : 1.00 Printed : 11:43:44 AH February 1, 2006 

010036 

K-766 Li670 Ne589 SC Sc361 
PPa PPW PPm PPn 



= *  V. vvau U.UUPI. I d  - w . w . J J I  JOOL. www n I W / .  U W W Y  
# 2 L -0.0968 0.0100 L -0.0516 3747.000 H 104.5855 

Hean L 
SD 
EVOLUTION 

-0.0435 0.0080 L -0.0434 3804.500 H 106.1932 

by Hicro-Active Australia Pty Ltd 11:53:18 AH February 1, 2006 
0.0754 0.0028 0.0117 81.317 2.2737 010037 

XRSD 173.4439 34.4185 26.9240 2.137 2.1411 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.043 
ti670 0.010 0.008 
Na589 0.050 -0.043 
Sc361 0.000 106.193 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbw-BBlH2 Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:46:48 AH February 1, 2006 

K-766 Li670 Na589 sc Sc361 
t l  26.0 -15.5 93.5 3893.5 3893.5 
1 2  26.0 -10.5 95.5 3819.5 3819.5 

nean 26.0 -13.0 94.5 3856.5 3856.5 
SD 0.0 3.5 1.4 52.3 52.3 
XRSD 0.0 27.2 1.5 1.4 1.4 

APPARENT CONCENTRATIONS 
Identity 1 : pbw-B01H2 Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:46:48 AH February 1, 2006 

K-766 Li670 Ma589 sc Sc361 
PPI PPI PPI PPI 

t i  0.0260 0.0063 0.0328 3893.500 H 108,6817 
1 2  0.0322 0.0082 0.0413 3819.500 H 106.6126 

lean 0.0291 0.0073 0.0370 3856.500 H 107.6471 
SD 0.0044 0.0013 0.0061 52.326 1.4630 
CRSD 15.1871 18.4217 16.3591 I. 357 1,3591 

3ACKGROUND CORRECTED INTENSITIES 
[dentity 1 : lC8W-B01H2 Identity 2 : pg62-265 Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 11:49:52 AH February 1, 2006 

K-766 Li670 Na589 sc Sc36 1 
I 1  1583.0 9455.0 8745.0 3925.0 3925.0 
t 2  1554.0 9356.0 8618.0 3881.0 3881.0 

lean 1568.5 9405.5 8681.5 3903.0 3903.0 
iD 20.5 70.0 89.8 31.1 31.1 
!RSD 1.3 0.7 1.0 0.8 0.8 

rPPARENT CONCENTRATIONS 
ldentity 1 : lcsu-B01H2 Identity 2 : pg62-265 Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 11:49:52 AH February I, 2006 

K-766 Li670 Ne589 sc Sc361 
PPI PPI PPI PPI 

# l  19.1930 3.7189 19.1299 3925.000 H 109.5624 
1 2  19.0529 3.7217 19.0652 3881.000 H 108.3322 

lean 19.1229 3.7203 19.0976 3903.000 H 108.9473 
ID 0.0991 0.0020 0.0457 31.113 0.8699 
RSD 0.5182 0.0527 0.2395 0.797 0.7985 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 273124 Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:52:56 AH February 1, 2006 

EVOLUTION by Hicro-Active Australia Pty Ltd 11:59:18 AH February 1, 2006 010038 
K-766 Li670 Ne589 sc Sc361 

1 1  37.5 -10.0 2223.0 3935.0 3935.0 
1 2  43.5 -12.0 2196.0 3851.0 3851.0 

Hean 40.5 -11.0 2209.5 3893.0 3893.0 
SD 4.2 1.4 19.1 59.4 59.4 
XRSD 10.5 12.9 0.9 1.5 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : 273124 Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:52:56 AH February 1, 2006 

K-766 Li670 Nesa9 SC Sc361 
PPn PPI PPm PPI 

I 1  0.1638 0. 0085 4.7196 3935.000 H i09.8420 
1 2  0.2491 0.0077 4.7657 3851.000 H 107.4934 

Heen 0.2065 0.0081 4.7427 3893.000 H 108.6677 
SD 0.0603 0.0006 0.0325 59.397 1.6608 
XRSD 29.2247 7.7193 0.6862 I. 526 1.5283 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 273124d Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:56:00 AH February I, 2006 

K-766 Li670 Ne589 sc Sc361 
1 1  51.0 -20.5 2182.0 3929.0 3929.0 
1 2  37.0 -17.5 2157.0 3828.0 3828.0 

Meen 44.0 -19.0 2169.5 3878. 5 3878.5 

KRSD 22.5 11.2 0. a 1.8 1. a 
SD 9.9 2.1 17.7 71.4 71.4 

SPPARENT CONCENTRATIONS 
tdentity 1 : 273124d Identity 2 : pg62-265 Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 11:56:00 AH February 1, 2006 

K-766 Li670 Na589 SC Sc361 
PPm PPI PPm PPI 

1 1  0.3306 0.0044 4.6367 3929.000 X 109.6743 
1 2  0.1704 0.0054 4.7071 3828.000 H 106.a503 

lean 0.2505 0.0049 4.6719 3a7a.500 H 108.2623 

tRSD 45.2237 14.2791 1.0652 1. 841 1. a445 
iD 0.1133 0.0007 0.0498 71.418 1.9969 

MKGROUND CORRECTED INTENSITIES 
[dentity 1 ; 273124s Identity 2 ; pg62-265 Type : SAHPLE 
leight : 1.0000 Volume : 1.00 Printed : 11:59:04 AH February 1, 2006 

K-766 Li670 Na589 sc Sc361 
1 1  1595.0 9544.0 10743.5 3949.0 3949.0 
Y 2  1532.0 9327.0 10484. 5 3848.0 3848.0 

lean 1563.5 9435.5 10614.0 3898.5 3898.5 

LRSD 2. a 1.6 1.7 1. a i. a 
iD 44.5 153.4 183.1 71.4 71.4 

rPPARENT CONCENTRATIONS 



~ 

A U W S ~ ~ L A L ~  I i LIJIL-S iaenriry L : pgbL-Lba iype : sAnrLti  

Weight : 1.0000 Volume : 1.00 Printed : 11:59:04 AH February 1, 2006 

K-766 ti670 Ne589 sc Sc362 
PPI PPI PPI PPm 

EVOLUTION by Hicro-Active Australia Pty Ltd 12:08:18 PH February 1, 2006 010059 
1 1  19.2214 3.7311 23.3976 3949.000 H 110.2335 
1 2  18.9425 3.7419 23.4331 3848.000 H 107.4095 

Hean 19.0820 3.7365 23,4154 3898.500 H 108.8215 
SD 0.1972 0.0077 0.0251 71.418 I. 9969 
XRSD 1.0334 0.2051 0.1073 1.832 1.8350 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 273125 Identity 2 : pg62-265 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:02:08 PM February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
1 1  45.0 -11.0 2262.0 3928.5 3928.5 
1 2  45.0 -17.0 2224.0 3851.5 3851.5 

Hean 45.0 -14.0 2243.0 3890.0 3890.0 
SD 0.0 4.2 26.9 54.4 54.4 
XRSD 0.0 30.3 1.2 1.4 1.4 

APPARENT CONCENTRATIONS 
Identity 1 : 273125 Identity 2 : pg62-265 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:02:08 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
PPI PP' PP" PPI 

I 1  0.2568 0.0081 4.8138 3928.500 H 109.6603 
1 2  0.2679 0.0057 4.8280 3851.500 H 107.5073 

Heen 0.2624 0.0069 4.8209 3890.000 H 108.5838 
SD 0.0078 0.0018 0.0101 54.447 1.5224 
ZRSD 2.9826 25.4331 0.2091 1.400 1.4020 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 273126 Identity 2 : pg62-265 Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed t 12:05:12 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
1 1  25.5 -26.5 2237.0 3938.0 3938.0 
1 2  54.5 -13.5 2203.0 3821.0 3821.0 

lean 40.0 -20.0 2220.0 3879.5 3879.5 
iD 20.5 9.2 24.0 82.7 82.7 
LRSD 51.3 46.0 I. 1 2.1 2.1 

LPPARENT CONCENTRATIONS 
Ldentity 1 : 273126 Identity 2 : pg62-265 Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 12:05:12 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
PPI PPI PPI PPI 

1 1  0.0162 0.0021 4.7467 3938.000 H 109.9259 
1 2  0.3925 0.0070 4.8203 3821.000 H 106.6546 

lean 0.2044 0.0046 4.7835 3879.508 H 108.2902 
iD 0.2661 0.0035 0.0521 82.731 2.3132 
:RSD 130.2105 76.2869 1.0882 2.133 2.1361 

IACKGROUND CORRECTED INTENSITIES 
'dentity 1 : 273127 Identity 2 : pg62-265 Type : SAMPLE 

_ _  



K-766 Li670 Na589 SC Sc361 
1 1  56.5 -10.0 2272.5 3913.5 3913.5 
1 2  62.5 -10.0 2276.5 3847.5 3847.5 
EVOLUTION by Micro-Active Auetralia Pty Ltd 12:13:20 PM February 1, 2006 0 1 0 ~ 4 ~  

Mean 59.5 -10.0 2274.5 3880.5 3880.5 
SD 4.2 0.0 2.8 46.7 46.7 
XRSD 7.1 0.0 0.1 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : 273127 Identity 2 : pg62-265 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:08:18 PM February 1, 2006 

K-766 Li670 Na589 sc Sc361 
PPI PPI PPI PPI 

1 1  0.4010 0.0085 4.8561 3913.500 H 109.2409 
1 2  0.4883 0.0085 4.9514 3847.500 H 107.3955 

Mean 0.4446 0.0085 4.9038 3880.500 H 108.3182 
SD 0.0617 0.0000 0.0674 46.669 1.3049 
XRSD 13.8884 0.5618 1.3744 I. 203 1.2047 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 273228 Identity 2 : pg62-265 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 12:11:22 PM February 1, 2006 

K-766 L1670 Ne589 sc Sc361 
i l  53.0 -8.5 2545.5 3989.5 3989.5 
1 2  54.0 -15.5 2359.5 3863.5 3863.5 

Mean 53.5 -12.0 2452.5 3926.5 3926.5 
SD 0.7 4.9 131.5 89.1 89.1 
KRSD 1.3 41.2 5.4 2.3 2.3 

APPARENT CONCENTRATIONS 
Identity 1 : 273228 Identity 2 : pg62-265 Type : SAMPLE 
Height : 1.0000 Volume : 1.00 Printed : 12:11:22 PM February 1, 2006 

K-766 Li670 Na589 SC Sc361 
PPm PPn PPm PPI 

I 1  0.3453 0.0092 5.3532 3989.500 H 111.3659 
1 2  0.3787 0.0063 5.1164 3863.500 H 107.8429 

lean 0.3620 0.0077 5.2348 3926.500 H 109.6044 
SD 0.0236 0.0020 0.1675 89.095 2.4911 
CRSD 6.5331 26.4865 3.1992 2.269 2.2728 

MCKGROUND CORRECTED INTENSITIES 
tdentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Seight : 1.0000 Volume : 1.00 Printed : 12:13:18 PM February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
t i  1626.0 12494.5 13450.5 4036.5 4036.5 
1 2  1586.0 12220.5 13300.5 4027.5 4027.5 

lean 1606.0 12357.5 13375.5 4032.0 4032.0 
iD 28.3 193.7 106.1 6.4 6.4 
:RSD 1.8 1.6 0. 8 0.2 0.2 

rPPARENT CONCENTRATIONS 
:dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 12:13:18 PM February 1, 2006 



11-8 99 L A L P I V  nuaoz 3 C  >cab1 
PPl PPI PPI PPI, 

1 1  19.1694 4.7751 28.6975 4036.500 H 112.6800 
1 2  18.7330 4.6811 28.4393 4027.500 H 112.4284 

EVOLUTION by Micro-Active Au8tralia Pty Ltd 12:19:48 PM February 1, 2006 

Mean 18.9512 4.7281 28.5684 4032.000 H 112.5542 
SD 0.3086 0.0665 0.1826 6.364 0.1779 
XRSD 1.6285 1.4063 0.6391 0.158 0.1581 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 18.951 22.000 
Li670 4.500 4.728 5.500 
Ne589 27.000 28.568 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:16:22 PM February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
t l  13.0 -5.5 33.5 3825.5 3825.5 
t 2  28.0 3.5 90.5 3758.5 3758.5 

Mean 20.5 -1.0 62.0 3792.0 3792.0 
SD 10.6 6.4 40.3 47.4 47.4 
XRSD 51.7 636.4 65.0 1 .2  1.2 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:16:22 PM February 1, 2006 

K-766 Li670 Na589 sc Sc361 
PPm PPI PPI PPI 

1 1 L -0.1325 0.0102 L -0.0994 3825.500 H 106.7804 
1 2  0.0633 0.0139 0.0333 3758.500 H 104.9070 

%?an L -0.0346 0.0121 L -0.0331 3792.000 H 105.8437 
SD 0.1384 0.0026 0.0939 47.376 1.3247 
YRSD 400.0698 21.3646 283.8715 1.249 1.2515 

:hecking calibration blank ... 
tdentlty 1 : Calibration blank Identity 2 : 
Zeport name CRDL Value 
(-766 0.100 -0.035 
,1670 0.010 0.012 Contaminated 
la589 0.050 -0.033 
ic361 0.000 105.844 
MKGROUND CORRECTED INTENSITIES 
[dentity 1 t CRI Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 12:19:26 PM February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
# l  31.0 235.0 53.0 4004.0 4004.0 
# 2  24.0 239.0 76.0 3885.0 3885.0 

lean 27.5 237.0 64.5 3944.5 3944.5 
iD 4.9 2.8 16.3 84.1 84.1 
:RSD 18.0 1 .2  25.2 2.1 2.1 

010041 

rPPARENT CONCENTRATIONS 
identity 1 : CRI Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 12:19:26 PM February 1, 2006 



K-766 Li670 Na589 sc Sc361 
PPm PPI, PPI PPI 

$ 1  0.0774 0.1028 L -0.0606 4004.000 H 111.7713 
1 2  0.0018 0.1071 L -0.0058 3885.000 H 108.4440 

010042 EVOLUTION by Hicro-Active Australia Pty Ltd 12:25:48 Plf February 1, 2006 

Hean 0.03% 0.1049 L -0.0332 3944.500 H 110.1076 
SD 0.0535 0.0031 0.0388 84.146 2.3527 
XRSD 134.9525 2.9315 116.6386 2.133 2.1368 

Checking calibration verification ... 
Identity 1 : CRI Identity 2 : 
Report name Lor limit Value High limit 
Li670 0.090 0.105 0.110 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed : 12:22:30 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
l l  14.5 -14.5 82.5 3838.0 3838.0 
1 2  25.5 -14.5 64.5 3735.0 3735.0 

Hean 20.0 -14.5 73.5 3786.5 3786.5 
SD 7.8 0.0 12.7 72.8 72.8 
XRSD 38.9 0.0 17.3 1.9 1.9 

APPARENT CONCENTRATIONS 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed : 12:22:30 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc36 1 
PPm PPI PPI PPI 

1 1 L -0.1141 0.0066 0.0109 3838.000 H 107.1299 
1 2  0.0332 0.0065 L -0.0257 3735.000 H 104.2500 

Hean L -0.0405 0.0066 L -0.0074 3786.500 H 105.6899 
5D 0.1042 0.0001 0.0259 72.832 2.0364 
KRSD 257.4708 1.7279 350.7245 1.923 1.9268 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : ICSAB Identity 2 : Type : ICSAB 
deight : 1.0000 Volume : 1.00 Printed : 12:25:32 PH February 1, 2006 

K-766 Li670 Na589 sc Sc361 
1 1  15.0 25%. 0 64.5 3887.5 3887.5 
1 2  25.0 2576.0 82.5 3829.5 3829.5 

lean 20.0 2586.0 73.5 3858.5 3858.5 
SD 7.1 14.1 12.7 41.0 41.0 
LRSD 35.4 0.5 17.3 1.1 1.1 

LPPARENT CONCENTRATIONS 
[dentity 1 : ICSAB Identity 2 : Type : ICSAB 
leight : 1.0000 Volume : 1.00 Printed : 12:25:34 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
PPm PPI PPI PPm 

I 1 L -0.1103 1.0399 L -0.0316 3887.500 H 108.5139 
1 2  0.0188 1.0475 0.0113 3829.500 H 106.8922 

lean L -0.0457 1.0437 L -0.0101 3858.500 H 107.7031 
iD 0.0912 0.0053 0.0303 41.012 1.1467 
:RSD 199.4055 0.5099 300.0345 1.063 1.0647 



Checking interference check etandard ... 
Identity 1 : ICSAB Identity 2 : 
Report nane Low limit Value High limit 
EVOLUTION by Micro-Active Auetralia Pty Ltd 12:31:54 PH February I, 2006 010043 
Li670 0.800 1.044 1.200 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 ; Type : CV 
Weight : 1.0000 Volune : 1.00 Printed : 12:28:40 PH February 1, 2006 

K-766 Li670 Na589 SC sc361 
t i  1657.5 12627.5 13609.0 4013.0 4013.0 
I 2  1622.5 12300.5 13280.0 3910.0 3910.0 

Hean 1640.0 12464.0 13444.5 3961.5 3961.5 
SD 24.7 231.2 232.6 72.8 72.8 
XRSD 1.5 1.9 1.7 1.8 1.8 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 12:28:40 PH February 1, 2006 

K-766 Li670 Na589 SC Sc361 
PPm PPI PPI PPI 

I 1  19.6627 4.8540 29.2088 4013.000 H 112.0229 
# 2  19.7560 4.8529 29.2537 3910.000 H 109.1430 

Hean 19.7094 4.8534 29.2313 3961.500 H 110.5830 
SD 0.0659 0.0008 0.0318 72.832 2.0364 
XRSD 0.3344 0.0166 0.1088 1.838 1.8415 

Keep laet result vieible enabled ... 
zhecking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
ieport nane Low limit Value High limit 
K-766 18.000 19.709 22.000 
-1670 4.500 4.853 5.500 
Ye589 27.000 29.231 33.000 
SACKGROUND CORRECTED INTENSITIES 
[dentity 1 : Calibration blank Identity 2 : Type : CB 
leight : 1.0000 Volume : 1.00 Printed : 12:31:44 PH February 1, 2006 

K-766 Li670 Ne589 sc Sc361 
I 1  16.0 -6.0 69.5 3825.5 3815.5 
# 2  26.0 -11.0 81.5 3750.5 3750.5 

lean 21.0 -8.5 75.5 3783.0 3783.0 
iD 7.1 3.5 8 .5  46.0 46.0 
!RSD 33.7 41.6 11.2 1.2 1.2 

rPPARENT CONCENTRATIONS 
:dentity 1 : Calibration blank Identity 2 : Type : CB 
laight : 1.0000 Volume : 1.00 Printed : 12:32:44 PH February 1, 2006 

K-766 LA670 Na589 S C  Sc361 
PPI PPI PPm P P l  

I 1 L -0.0941 0.0100 t -0.0175 3815.500 H 106.5008 
1 2  0.0383 0.0079 0.0130 3750.500 H 104.6833 

lean L -0.0279 0.0090 L -0.0023 3783.000 H 105.5921 
:D 0.0936 0.0015 0.0215 45.962 1.2851 
,RSD 335.5488 16.4689 950.0507 1.215 1.2171 



Checking calLbration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.028 
EVOLUTION by Wicro-Active Auetralia Pty Ltd 010044 12:42:20 PI4 February 1, 2006 

Li670 
Na589 
Sc361 

0.010 0.009 
0.050 -0.002 
0.000 105.592 



DIV. 20 -, 
TO#060131-9 

I - -? 

I 

I 

pbw-BOIH1 1Sr4215 I 0.1251U 
Ipbw-BO-37 1 0.750iU ~- 

-I 
J 

rl mglL sigwt Dilution Calc RL uglml Date Time 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 

0.004 

0.0045 
0.129 

0.00025 

-0.1 1075 

-0.0005 
-0.03425 
0.181 75 
0.0005 
0.028 

-0.01 175 
-0.00475 
0.07575 

0.01 8 
0.10375 

-0.001 25 
0.015 
0.001 

0.0467 5 
0.0185 

0.03975 
0.21275 

0.025 
0.03125 

0.0005 

-0.086 

-0.02375 

-0.06375 
-0.00025 

-0.038 
0.52125 

0.00575 
-0.001 75 

0.0085 
0 

1.17625 
46.40075 

48.394 
0.086 

47.803 
1.172 

-0.0065 

0.004 
-0.1 11 
0.0045 
0.129 

0.00025 
-0.0005 
-0.0343 

0.182 
0.0005 
0.028 

-0.01 18 
-0.00475 

0.0758 
0.018 
0.104 

-0.00125 
0.015 
0.001 

0.0468 
0.0185 

0.0398 
0.213 
0.025 

0.0313 

0.0005 

-0.086 

-0.0238 

-0.0638 
-0.00025 

-0.038 
0.521 

-0.0065 
0.00575 

-0.001 75 
0.0085 

0 
1.18 
46.4 
48.4 

0.086 
47.8 
1.17 

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 
1 

0.125 
1.25 

0.125 
0.5 

0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 

000016 02/01/06 12:18 

0.00018 02/01/06 12:18 
0.00516 02/01/06 12118 
0.00001 02/01/06 12:18 

-0.00443 02/01/06 12118 

-0.00002 02/01/06 12:18 
-0.00137 02/01/06 12118 
0.00727 02/01/06 12: 18 
0.00002 02/01/06 12:18 
0.001 12 02/01/06 12:18 

-0.00047 02/01/06 12~18 
-0.00019 02/01/06 12:18 
0.00303 02/01/06 12:18 
0.00072 02/01/06 12:18 
0.00415 02/01/06 12:18 

0.0006 02/01/06 12:18 
0.00004 02/01/06 12:18 
0.00187 02/01/06 12:18 
0.00074 02/01/06 12:18 

0.00159 02/01/06 12:18 
0.00851 02/01/06 12:18 

0.001 02/01/06 12:18 
0.00125 02/01/06 12:18 

0.00002 02/01/06 12:18 

-0.00005 02/01/06 12:18 

-0.00344 02/01/06 12:18 

-0.00095 02/01/06 12118 

-0.00255 02/01/06 12118 
-0.00001 02/01/06 12:18 
-0.00152 02/01/06 12118 
0.02085 02/01/06 12:18 

0.00023 02/01/06 12:18 

0.00034 02/01/06 12:18 
0 02/01/06 12:18 

0.04705 02/01/06 12:23 
1.85603 02/01/06 12:23 
1.93576 02/01/06 12:23 
0.00344 02/01/06 12:23 
1.91212 02/01/06 12:23 
0.04688 02/01/06 12:23 

-0.00026 02/01/06 12:18 

-0.00007 02/01/06 12118 0 
w 
0 
a 



DIV. 20 

Project No. 06002.01.222 
TO#060131-9 

rl 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 

mglL 
0.16075 

478.77825 
1.176 

11.93875 
4.65325 

5.881 
26.5805 
0.02125 

479.331 25 
11.85475 

0.0215 
11.67825 
0.09075 

-0.021 25 
-0.195 
11 556 
0.3275 

11.6295 
49.6195 

0.01775 
-0.02925 

-0.58775 
-0.00025 
48.73325 
0.96125 

11.762 
-0.0155 

-0.00525 
11.92 
0.001 

0.01275 
-0.07575 

0.0145 
3.1685 
0.009 

0 
0.00375 

17.28 
0.003 
0.025 

0.01725 
0.00775 

sigwt 
0.161 

479 
1.18 
11.9 
4.65 
5.88 
26.6 

0.0213 
479 
11.9 

0.0215 
11.7 

0.0908 
-0.0213 
-0.195 

11.6 
0.328 

11.6 
49.6 

0.0178 
-0.0293 

-0.588 
-0.00025 

48.7 
0.961 

11.8 
-0.0155 

-0.00525 
11.9 

0.001 
0.0128 

-0.0758 
0.0145 

3.17 
0.009 

0 
0.00375 

17.3 
0.003 
0.025 

0.0173 
0.00775 

Dilution Calc RL 
1 0.25 
1 1.25 
1 0.125 
1 0.125 
1 0.125 
1 0.125 
1 1.25 
1 0.125 
1 1.25 
1 0.125 
1 0.125 
1 0.125 
1 0.5 
1 0.25 
1 0.5 
1 0.25 
1 0.5 
1 0.125 
1 0.125 
1 0.125 
1 0.125 
1 0.75 
1 0.125 
1 0.25 
1 2.5 
1 0.125 
1 0.25 
1 0.125 
1 0.125 
1 0.125 
1 0.125 
1 1.25 
1 0.125 
1 0.5 
1 0.125 
1 0.125 
1 0.25 
1 1.25 
1 0.125 
1 0.125 
1 0.125 
1 0.125 

uglml 
0.00643 

19.151 13 
0.04704 
0.47755 
0.18613 
0.23524 
1.06322 
0.00085 

19.17325 
0.47419 
0.00086 
0.46713 
0.00363 

-0.00085 
-0.0078 
0.46224 
0.0131 

0.46518 
1.98478 

0.00071 
-0.02351 
-0.00001 
1.94933 
0.03845 
0.47048 

-0.00062 
-0.0002 1 

0.4768 
0.00004 
0.00051 

0.00058 
0.12674 
0.00036 

0 
0.00015 
0.6912 

0.00012 
0.001 

0.00069 
0.00031 

-0.001 17 

-0.00303 

Date 
0210 1 106 
02/01 IO6 
02/01 IO6 
0210 1 106 
0210 1 106 
02/01 IO6 
02/01 106 
0210 1 106 
0210 1 IO6 
02/01 IO6 
02/01 IO6 
02/01 106 
0210 1 106 
02/01 IO6 
0210 1 106 
02/01 I06 
0210 1 106 
02/01 106 
0210 1 106 
02/01 106 
0210 1 106 
0210 1 106 
0210 1 106 
02/01 106 
0210 1 IO6 
02/01 106 
0210 1 IO6 
02/01 106 
0210 1 106 
0210 1 106 
0210 1 106 
0210 1 IO6 
02/01/06 
0210 1 IO6 
0210 1 106 
0210 1 IO6 
0210 1 106 
02/01 IO6 
02/01 IO6 
0210 1 IO6 
02/01 IO6 
0210 1 106 

Time 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:23 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 
12:27 

DIV20-060131-9TJA 



DIV. 20 

Project No. 06002.01.222 
TO#060131-9 

273124 iSr4215 

1273124 ~V-2924- 
273124 W-2079 

rl 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 

mglL sigwt Dilution Calc RL unlml Date Time 
1.14375 1.14 
0.02425 0.0243 
3.3205 3.32 

0.00025 0.00025 
0.01 175 0.01 18 

0.006 0.006 
0.076 0.076 

0.20775 0.208 
10.03575 10 

0.103 0.103 
5.90425 5.9 

-0.00075 -0.00075 
0.00875 0.00875 

0.00975 0.00975 

0.00125 0.00125 
0.0275 0.0275 

0.88675 0.887 
-0.002 -0.002 
0.034 0.034 

0.001 5 0.001 5 
0.00775 0.00775 
0.00625 0.00625 
0.0035 0.0035 

0.04625 0.0463 
3.17825 3.18 
0.0035 0.0035 

-0.0065 -0.0065 

-0.0505 -0.0505 

-0.15275 -0.153 

-0.00075 -0.00075 
-0.072 -0.072 
17.386 17.4 

0.00275 0.00275 
0.01 0.01 

-0.02525 -0.0253 
-0.01625 -0.0163 

0.2185 0.219 
0.00975 0.00975 
3.24325 3.24 

-0.003 -0.003 
0.00525 0.00525 

-0.01 -0.01 

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 
1 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 

0.5 
0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.04575 02/01/06 12:27 
0.00097 02/01/06 12:27 
0.13282 02/01/06 12:27 
0.00001 02/01/06 12:27 
0.00047 02/01/06 12:27 
0.00024 02/01/06 12:27 
0.00304 02/01/06 12:27 
0.00831 02/01/06 12:27 
0.40143 02/01/06 12:27 
0.00412 02/01/06 12:27 
0.23617 02/01/06 12:27 

0.00035 02/01/06 12:27 

0.00039 02/01/06 12:27 

0.00005 02/01/06 12:27 
0.001 1 02/01/06 12:27 

0.03547 02/01/06 12:27 

0.00136 02/01/06 12:27 
0.00006 02/01/06 12:27 
0.00031 02/01/06 12:27 
0.00025 02/01/06 12:27 
0.00014 02/01/06 12:32 

0.00185 02/01/06 12:32 
0.12713 02/01/06 12:32 
0.00014 02/01/06 12:32 

-0.00003 02/01/06 12127 

-0.00026 02/01/06 12:27 

-0.00202 02/01/06 12127 

-0.00008 02/01/06 12127 

-0.0061 1 02/01/06 12132 

-0.00003 02/01/06 12132 
-0.00288 02/01/06 12132 
0.69544 02/01/06 12:32 
0.00011 02/01/06 12:32 
0.0004 02/01/06 12:32 cI 

-0.00101 02/01/06 12:32 
-0.00065 02/01/06 12:32 a 
0.00874 02/01/06 12:32 I& 

0.00039 02/01/06 12:32 4 
0.12973 02/01/06 12:32 

0.00021 02/01/06 12:32 
-0.00012 02/01/06 12132 

-0.0004 02/01/06 12132 
DIV20-060131-9TJA 



DIV. 20 

Project No. 06002.01.222 
TO#060131-9 

273124d 
273124d 
2731.244 
273124d 
273124d 

Sb2068 0.250 I U mg/L 0.25 0.0% 1 
I 
! 

s2881 5.95 mglL 0.5 0.8% 
Pb220 0.125 U mglL 0.125 0.0% 
Se196 0.125 U __ mglL 0.125 0.0% 
Sn1899 ~ 0.125 U- mglL 0.125 0.0%. 

1 #DIV/OI Img/L 1 0 251 #DIV/OI 1 -- 0 250/U 273124s 1B12230 
img/L ' 1.25; 9 5 5 % ~  50 273124s lCa3179 I ~ 

273124s iCd2265 i ;$ 952%1 1 2  
mglL 0 125- 960%1 12. 

_ f - -  , 

273124s Co2286 -~ 

273124s Cr2677 466 mglL 0 125 ! 932%l 
0 125 94 7% -%i-- i:$j -1- --<25- 

-- 0.125 __ U- #DIV/OI mg/k-_ 0 125 #DIV/O! 
959% -!g 
952% 12 

936% 12 

~ 

_ _  
#DIV/OI I 
#DIV/OI 

rl 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 

mglL sigwt Dilution Calc RL 
0.184 0.184 

0.01925 0.0193 
10.2385 10.2 
0.0475 0.0475 

5.94925 5.95 
0.014 0.014 

0.03875 0.0388 

0.00975 0.00975 
-0.02225 -0.0223 

-0.135 -0.135 
-0.00575 -0.00575 
-0.0725 -0.0725 

0.63 0.63 
-0.03175 -0.0318 

0.01 0.01 
-0.0035 -0.0035 
0.0075 0.0075 

-0.02 -0.02 
1.21 175 1.21 

46.84625 46.8 
48.60975 48.6 

3.19625 3.2 
47.95325 48 

1.17475 1.17 
0.1855 0.186 

495.00725 
1.19325 

11.97025 
4.663 

5.91525 
27.37675 
0.05225 

482.8315 
11.867 
0.0125 

11.67075 
0.08075 
0.15825 

10.239 
11.674 

6.13025 
11.72325 

495 
1.19 

12 
4.66 
5.92 
27.4 

0.0523 
483 
11.9 

0.0125 
11.7 

0.0808 
0.158 

10.2 
11.7 
6.13 
11.7 

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

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 

uglml Date Time 
0.00736 02/01/06 12:32 
0.00077 02/01/06 12:32 
0.40954 02/01/06 12:32 
0.0019 02/01/06 12:32 

0.23797 02/01/06 12:32 
0.00056 02/01/06 12:32 
0.00155 02/01/06 12:32 

0.00039 02/01/06 12:32 
-0.00089 02/01/06 12:32 

-0.0054 02/01/06 12132 
-0.00023 02/01/06 12~32 
-0.0029 02/01/06 12:32 
0.0252 02/01/06 12:32 

0.0004 02/01/06 12:32 

0.0003 02/01/06 12:32 

0.04847 02/01/06 12:37 
1.87385 02/01/06 12:37 
1.94439 02/01/06 12:37 
0.12785 02/01/06 12:37 
1.91813 02/01/06 12:37 
0.04699 02/01/06 12:37 
0.00742 02/01/06 12:37 

19.80029 02/01/06 12:37 
0.04773 02/01/06 12:37 
0.47881 02/01/06 12:37 
0.18652 02/01/06 12:37 
0.23661 02/01/06 12:37 
1.09507 02/01/06 12:37 
0.00209 02/01/06 12:37 

19.31326 02/01/06 12:37 
0.47468 02/01 IO6 12:37 
0.0005 02/01/06 12:37 

0.46683 02/01/06 12:37 
0.00323 02/01/06 12:37 
0.00633 02/01/06 12:37 
0.40956 02/01/06 12:37 
0.46696 02/01/06 12:37 
0.24521 02/01/06 12:37 
0.46893 02/01/06 12:37 

-0.00127 02/01/06 12~32 

-0.00014 02/01/06 12:32 

-0.0008 02/01/06 12132 

DIV20-060131-9TJA 



rl mglL sigwt Dilution Calc RL uglml Date Time 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 

0.1 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 

50.4955 

0.027 
-0.0295 

-0.64625 
-0.00725 
49.1805 

1.8935 
11.78175 

0.0165 
-0.0105 

1 1.93475 
-0.017 
0.0035 

0.01375 
0.07325 
0.0005 

-0.24775 

-0.00075 
-0.0495 
5.04725 

0.033 
-0.00075 

-0.0135 
-0.004 
0.914 

0.01475 
3.1 1325 
0.0155 
0.0135 

0.046 
0.1115 

IO. 10525 

0.2905 

0.06375 

0.00375 

-0.0025 

-0.03 

-0.02625 

-0.076 

-0.1095 
-0.0025 
-0.015 

50.5 

0.027 
-0.0295 

-0.646 
-0.00725 

49.2 
1.89 
11.8 

0.0165 
-0.01 05 

11.9 
-0.017 
0.0035 

0.0138 
0.0733 
0.0005 

-0.248 

-0.00075 
-0.0495 

5.05 

0.033 
-0.00075 

-0.0135 
-0.004 
0.914 

0.0148 
3.11 

0.0155 
0.0135 

-0.0025 
0.046 
0.112 

10.1 
-0.03 
0.291 

0.0638 
-0.076 

0.00375 
-0.1 1 

-0.0025 
-0.015 

-0.0263 

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

0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 

TO1982 02/01/06 12:37 

0.00108 02/01/06 12:37 
-0.001 18 02/01/06 12137 

-0.02585 02/01/06 12137 
-0.00029 02/01/06 12137 
1.96722 02/01/06 12:37 
0.07574 02/01/06 12:37 
0.47127 02/01/06 12:37 
0.00066 02/01/06 12:37 

0.47739 02/01/06 12:37 

0.00014 02/01/06 12:42 

0.00055 02/01/06 12:42 
0.00293 02/01/06 12:42 
0.00002 02/01/06 12:42 

-0.00042 02/01/06 12:37 

-0.00068 02/01/06 12:37 

-0.00991 02/01/06 12:42 

-0.00003 02/01/06 12142 
-0.00198 02/01/06 12:42 
0.20189 02/01/06 12:42 

0.00132 02/01/06 12:42 
-0.00003 02/01/06 12:42 

-0.00054 02/01/06 12:42 
-0.00016 02/01/06 12142 
0.03656 02/01/06 12:42 
0.00059 02/01/06 12:42 
0.12453 02/01/06 12:42 
0.00062 02/01/06 12:42 
0.00054 02/01/06 12:42 

0.00184 02/01/06 12:42 
0.00446 02/01/06 12:42 
0.40421 02/01/06 12:42 

0.01162 02/01/06 12:42 Q 

0.00255 02/01/06 12:42 3 

0.00015 02/01/06 12:42 cp 

-0.0001 02/01/06 12:42 

-0.0012 02/01/06 12142 

-0.00105 02/01/06 12:42 

-0.00304 02/01/06 12:42 0 

-0.00438 02/01/06 12:42 a 
-0.0001 02/01/06 12142 
-0.0006 02/01/06 12:42 

DIV20-060131-9TJA 



DIV. 20 

Project No. 06002.01.222 
TO#060131-9 

rl 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 

mglL sigwt Dilution Calc RL 
0.517 0.517 

-0.009 -0.009 
0.0325 0.0325 

-0.00075 -0.00075 
0.02575 0.0258 

0.01025 0.0103 

0.031 0.031 
0.03875 0.0388 
0.00175 0.00175 

0.038 0.038 
2.33375 2.33 

0.003 0.003 
0.016 0.016 

0.00075 0.00075 
0.62725 0.627 
0.03075 0.0308 
3.25675 3.26 
0.00725 0.00725 

0.013 0.013 
0.0075 0.0075 
0.077 0.077 

0.01275 0.0128 
10.427 10.4 
0.0995 0.0995 

0.40225 0.402 
0.02025 0.0203 

0.043 0.043 
0.0115 0.0115 

0.00225 0.00225 
-0.08275 -0.0828 

-0.001 -0.001 
-0.0205 -0.0205 
1.05825 1.06 

0.07225 0.0723 

0.0105 0.0105 
0.00075 0.00075 

-0.0055 -0.0055 

-0.06975 -0.0698 

-0.00075 -0.00075 

-0.003 -0.003 

-0.0135 -0.0135 

-0.00125 -0.00125 

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 
1 

2.5 
0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 

uglml Date Time 
0.02068 02/01/06 12:42 

0.0013 02/01/06 12:42 

0.00103 02/01/06 12:42 

0.00041 02/01/06 12:46 

0.00124 02/01/06 12:46 
0.00155 02/01/06 12:46 
0.00007 02/01/06 12:46 

0.00152 02/01/06 12:46 
0.09335 02/01/06 12:46 
0.00012 02/01/06 12:46 
0.00064 02/01/06 12:46 

0.00003 02/01/06 12:46 
0.02509 02/01/06 12:46 
0.00123 02/01/06 12:46 
0.13027 02/01/06 12:46 
0.00029 02/01/06 12:46 
0.00052 02/01/06 12:46 
0.0003 02/01/06 12:46 

0.00308 02/01/06 12:46 
0.00051 02/01/06 12:46 
0.41708 02/01/06 12:46 
0.00398 02/01/06 12:46 
0.01609 02/01/06 12:46 
0.00081 02/01/06 12:46 
0.00172 02/01/06 12:46 
0.00046 02/01/06 12:46 
0.00009 02/01/06 12:46 

-0.00036 02/01/06 12142 

-0.00003 02/01/06 12:42 

-0.00022 02/01/06 12:42 

-0.00279 02/01/06 12146 

-0.00003 02/01/06 12:46 

-0.00012 02/01/06 12146 

-0.00331 02/01/06 12146 
-0.00004 02/01/06 12146 
-0.00082 02/01/06 12146 
0.04233 02/01/06 12:46 

0.00289 02/01/06 12:46 

0.00042 02/01/06 12:46 
0.00003 02/01/06 12:46 

-0.00054 02/01/06 12:46 

-0.00005 02/01/06 12:46 

DIV20-060 1 3 1 -9TJA 



DIV. 20 

Project No. 06002.01.222 
Preo. Paoe 62-265 

TO#060131-9 

jA13082 I 1.251U 1 1 L131LI  

273127- !As1890 I 0.1251U 
2731 27 ! 8-2496 
273127 lBa4934 j 0.125 1 U 
273127 ;Be3130 I 

2731 27 

4: I !mg/L I 01251 

273127 iB12230 j 0.250 1 U jmg/L 1 0.251 1 -~ 

I I 0.1251U ImglL 1 0.125/ 

Ca3179 I 1 3 0 ~  ~ ImglL I 1.251 
1273127 4 2 2 6 5  I 0 125,U I lmg/L j 0.1251 I 

273127 Si2881 0 500 U 
273127 Pb220 0 125 U mglL 

273127 ~ S n 1 8 9 9  I 01251U irng/L 1 0 1251 
273127 Sr4215 0 125/U 
273127 0 7501U 
273127 TI3349 0 125;U 
2731 27 
273127 mglL I 2 5  

jrnglL I 0125 273127 rT--%%% V 2924 0 125 U - 

273127 'Y-3715 Q 125-U - ~~ rnglL 0 125 ___ 
~- 273127 ,Zn2062 -~ ~: 0125-U-- mg/L 0 125 __ 
~- 2731 27 - Zr3496 0 1 2 5 U  mglL 0 125 
~ 273128 ~ A93280 0 125 U 
273128 A13082 125 U I 1 25 
273128 As1890 0 125 U 
2731 28 8-2496 0 500 U 0 5  

~ 2731 28- Ba4934 0 125lU ! m g / L    IS---^- -7 
~ 273128 Be3130 -~ 0 1251U mglL 

DIV20-060131-9TJA 

__ 
273127 Se196 0 125 U mg/L 0 1251 __  _ _ -  -4- 

-- 

- -- 

273127 -'E-2079 -0y50 U ~ - -  lmg/L ' 025_-  - 

- -  

I 

2-- 

I 

rl mglL sigwt Dilution Calc RL uglrnl Date Time 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 
0.01 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.03 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

0.005 
0.005 

0.0165 

0.0455 
0.06725 
0.00025 

0.04 
1.30425 
0.00225 
0.0075 
0.0005 
0.001 

1.02525 
0.031 

3.23175 
0.01625 
0.0095 

0.27775 
0.11325 

10.769 
0.09075 
0.49425 

0.001 
0.07025 
-0.0135 

0.002 
-0.08475 
-0.00025 
-0.06 125 

-0.201 75 

-0.00075 

-0.00675 

0.9645 

0.0325 

0.107 
0.00225 
0.0015 

0.062 
0.0655 
0.001 

-0.0005 

-0.00025 

-0.00125 

-0.22075 

0.0165 
-0.202 
0.0455 
0.0673 

0.00025 

0.04 
1.3 

0.00225 
0.0075 
0.0005 
0.001 

1.03 
0.031 
3.23 

0.0163 
0.0095 

0.278 
0.113 

10.8 
0.0908 
0.494 
0.001 

0.0703 
-0.0135 

0.002 
-0.0848 

-0.00025 
-0.0613 

-0.00075 

-0.00675 

0.965 

0.0325 

0.107 
0.00225 
0.0015 
-0.221 
0.062 

0.0655 
0.001 

-0.0005 

-0.00025 

-0.001 25 

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 
1 

0.125 
1.25 

0.125 
0.5 

0.125 
0.125 
0.25 
1.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

1.25 
0.125 
0.125 
0.125 

0.5 
0.25 
0.5 

0.25 
0.5 

0.125 
0.125 
0.125 
0.125 
0.75 

0.125 
0.25 
2.5 

0.125 
0.25 

0.125 
0.125 
0.125 
0.125 

1.25 
0.125 

0.5 
0.125 
0.125 

0.00066 02/01/06 1251 

0.00182 02/01/06 12:51 
0.00269 02/01/06 1251 
0.00001 02/01/06 1251 

0.0016 02/01/06 1251 
0.05217 02/01/06 1251 
0.00009 02/01/06 1251 
0.0003 02/01/06 1251 

0.00002 02/01/06 1251 
0.00004 02/01/06 1251 
0.04101 02/01/06 1251 
0.00124 02/01/06 1251 
0.12927 02/01/06 1251 
0.00065 02/01/06 1251 
0.00038 02/01/06 1251 

0.01 11 1 02/01/06 1251 
0.00453 02/01/06 1251 
0.43076 02/01/06 1251 
0.00363 02/01/06 1251 
0.01977 02/01/06 1251 
0.00004 02/01/06 1251 
0.00281 02/01/06 1251 

0.00008 02/01/06 1251 

-0.00807 02/01/06 12~51 

-0.00003 02/01/06 12151 

-0.00027 02/01/06 12151 

-0.00054 02/01/06 12~51 

-0.00339 02/01/06 12151 
-0.00001 02/01/06 1251 
-0.00245 02/01/06 12:51 
0.03858 02/01/06 1251 

0.0013 02/01/06 1251 

0.00428 02/01/06 1251 
0.00009 02/01/06 1251 0 
0.00006 02/01/06 12:56 0 

-0.00001 02/01/06 12:51 

-0.00005 02/01/06 12:51 0 

-0.00883 02/01/06 12:56 ~1 
0.00248 02/01/06 12156 
0.00262 02/01/06 1256 
0.00004 02/01/06 1256 

-0.00002 02/01/06 12156 
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Standardization Rpt. 02/01/06 11:21:42 AM page 1 

Method: DAILY2 Standard: blk 
Run Time: 02/01/06 11:17:09 010054 
Elem Ag3280 A13082 As1890 
Avge - .  0000 .0004 - .  0000 
SDev . o o o o  . o o o o  . o o o o  
%RSD 20.17 2.704 48.92 

B - 2496 Ba4934 Be3130 Bi2230 
. o o o o  - . o o o o  .0003 - .  0000 
. o o o o  * 0000 . o o o o  . o o o o  
163.3 22.21 .6778 163.4 

#1 - .  0000 .0004 - .  0000 
#2 - .  0000 .0004 - .  0001 

. o o o o  - .  0000 .0003 . o o o o  
- .  0000 - .  0000 .0003 - . o o o o  

Elem Ca3179 Cd2265 Co2286 
Avge . o o o o  - .  0000 - .  0000 
SDev . o o o o  . o o o o  . o o o o  
%RSD 22.79 47.85 .7993 

K 7664 Fe2714 - Cr2677 Cu3247 
- .  0000 .0002 . o o o o  .0002 

. o o o o  . o o o o  . o o o o  . o o o o  
1713. 2.035 372.4 1.704 

#1 . o o o o  - .  0000 - .  0000 
#2 . o o o o  - .  0000 - .  0000 

- .  0000 .0002 - .  0000 .0002 
. o o o o  .0002 . o o o o  .0002 

Elem La3988 Li6707 Mg2790 

SDev . o o o o  . o o o o  . o o o o  
%RSD 33.65 6.036 4.078 

Avge - .  0000 - . o o o o  - . o o o o  
Mn2576 Mo2 02 0 Na3302 Na5889 
. o o o o  - . o o o o  - .OOOl - .  0110 
. o o o o  . o o o o  . o o o o  .0002 
141.4 46.43 9.635 1.837 

#1 - .  0000 - .  0000 - .  0000 
#2 - .  0000 - .  0000 - .  0000 

- * 0112 . o o o o  - .  0000 - .  0001 
. o o o o  - .  0000 - .  0001 - .  0109 

Elem Ni2316 P - 1782 2203/1 
Avge - .  0000 . O O O l  . o o o o  
SDev . o o o o  . o o o o  .OOOl 
%RSD 1083. 41.58 987.1 

2203/2 Pd3404 S - 1820 Sb2068 
. o o o o  . o o o o  . o o o o  - .  0011 
* 0000 . o o o o  . o o o o  . o o o o  
35.51 30.76 165.3 .1851 

#1 - .  0000 . o o o o  . O O O l  
#2 . o o o o  .OOOl - .  0001 

, 0 0 0 0  . o o o o  - .  0 0 0 0  - .  0011 
. o o o o  . o o o o  . o o o o  - .  0011 

Elem Sc3613 1960/1 1960/2 

SDev .9 . o o o o  . o o o o  
%RSD .7961 3.734 64.84 

Avge 116.4 - .  0001 . o o o o  
Si2881 Sn1899 Sr4215 Th2837 
.0012 . o o o o  - .  0000 . o o o o  
. o o o o  . o o o o  . o o o o  . o o o o  
.449a 110.7 .7992 .8263 

#1 115.7 - .  0001 . o o o o  
#2 117.1 - .  0001 .OOOl 

.0012 . o o o o  - . o o o o  . o o o o  

.0012 . o o o o  - .  0000 . o o o o  
Elem Ti3349 T11908 U - 4090 
Avge - .  0001 - .  0002 - .  0005 
SDev . o o o o  .OOOl . o o o o  
%RSD 36.83 59.92 5.851 

V - 2924 W - 2079 Y - 3710 Zn2062 
- .  0000 .OOOl . o o o o  - .  0000 

. o o o o  .OOOl . o o o o  . o o o o  
7.130 108.0 59.96 34.60 

#1 - .  0001 - .0003 - .  0005 
#2 - .  0001 - .  0001 - .  0005 

- .  0000 .0002 . o o o o  - .  0000 
- .  0000 . o o o o  . o o o o  - .  0000 

Elem Zr3496 

SDev . o o o o  
Avge .OOOl 

#2 -0001 



Standardization Rpt. 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
361.384 
1163840 
9301.989 
.7992495 

1157263 
1170418 

2 
Time 

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

02/01/06 11:21:42 AM Page 2 

010055 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Standardization Rpt. 02/01/06 11:26:06 AM Page 1 

Method: DAILY2 Standard: clp - std4 
Run Time: 02/01/06 11:21:54 010056 
Elem Ag3280 As1890 2203/1 2203/2 Sb2068 1960/1 1960/2 
Avge .0789 .lo17 .2928 .2562 .1480 .1859 .2001 
SDev . o o o o  .OOOl .0020 .0002 .OOOl .0011 . o o o o  
%RSD .0387 .0997 .6942 .0687 .0856 .5921 .0181 

.2001 #1 .0789 .lo18 .2942 .2561 .1481 .1867 
# 2  .0788 .lo16 .2913 .2564 .1479 .1852 .2001 

Elem TI1908 
Avge .1887 
SDev . o o o o  
%RSD .0021 

#l .1887 
# 2  .1887 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ -  _ _  - _  - -  - -  
Avge 1164069 10000 _ -  _ _  
SDev 2858.126 .OOOOOOO - -  _ _  
%RSD .2455289 .OOOOOOO - -  - _  - -  _ -  - -  

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

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



Standardization Rpt. 

Standard: clp stdl - Method: DAILY2 
Run Time: 02/01/06 11:26:17 

02/01/06 11:29:46 AM Page 1 

010057 
Elem A13082 Ca3179 Fe2714 K 7664 Li6707 Mg2790 Na3302 
Avge .0962 .2281 .0876 .1808 3.001 .0898 .0074 
SDev 

.1573 .1230 .1179 .1679 .1494 .lo38 .5057 %RSD 

#I .0963 .2279 .0875 .1810 3.004 .0898 .0075 
#2 .0961 .2283 .0877 .1805 2.998 .0899 .0074 

- 

,0001 .0003 .OOOl .0003 .004 .OOOl . 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 1152393 10000 - -  - -  
SDev 401.6367 .OOOOOOO - -  _ _  
%RSD .0348524 .OOOOOOO - -  - -  - _  

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

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

- -  - _  



Standardization Rpt. 02/01/06 11:33:26 AM 

Method: DAILY2 Standard: clp - std5 
Run Time: 02/01/06 11:29:57 

P 1782 Elem B - 2496 Bi2230 Mo2020 - 
Avge .1553 .0272 .2715 .0332 
SDev .0002 .O O O l  . 0 0 0 3  . o o o o  
%RSD .lo56 .2844 .lo71 .0306 

#1 .1552 .0271 .2713 .0332 
#2 .1554 .0272 .2717 .0332 

Elem Ti3349 
Avge 2.851 
SDev .001 
%RSD .0428 

#1 2.850 
#2 2.851 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1177396 10000 
SDev 6050.006 . O O O O O O O  - -  
%RSD -5138463 . O O O O O O O  - -  

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

- -  
_ _  

- -  - -  1173118 10000 
#2 1181674 10000 - -  - -  #1 

Si2881 
.1509 
. o o o o  
.0056 

.1509 

.1509 

5 
NOTUSED 
- -  

010058 
Sn1899 Sr4215 
.1406 2.517 
.OOOl .001 

.0252 .0662 

.1407 2.517 

.1405 2.518 

6 
NOTUSED 
- -  

7 
NOTUSED 
- -  



Standardization Rpt. 02/01/06 11:37:06 AM Page 1 

Method: DAILY2 Standard: clp - std2 
Run Time: 02/01/06 11:33:38 

010053 
Elem 
Avge 
SDev 
%RSD 

Ba4934 
.9798 
.0014 
.1375 

Be3130 
1.386 
.001 
.0365 

Cr2677 
.4181 
.0003 
.0788 

Cu3247 
.2965 
.O O O l  
.0401 

Ni2316 
.3146 
.0003 
.0909 

#l 
# 2  

.9789 

.9808 
1.386 
1.386 

.4184 

.4179 
.2964 
.2965 

.3148 

.3144 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1161974 
8354.467 
.I189894 

2 
Time 

5 
NOTUSED 
- -  
- -  

7 
NOTUSED 
- -  

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

#1 
#2 

1156066 
1167881 

10000 
10000 



Standardization Rpt. 02/01/06 11:40:46 AM page 1 

Method: DAILY2 Standard: clp-std3 
Run Time: 02/01/06 11:37:18 

Elem Cd2265 Co2286 
Avge .9312 .1970 
SDev .OOOl .0005 
%RSD .0064 .2500 

#I .9313 .1974 
# 2  .9312 ,1967 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  
Avge 1163645 10000 
SDev 7947.880 . O O O O O O O  
%RSD .6830159 . O O O O O O O  

_ _  

#1 1158025 10000 
# 2  1169265 10000 

Mn2576 
.9523 
.0003 
.0264 

.9521 

.9525 

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

- -  
_ _  

V - 2924 
.1958 
.O O O l  
.0709 

.1959 

.1957 

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

- -  
- -  

Zn2062 
.2583 
.0009 
.3413 

.2590 

.2577 

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

- -  
- -  

010060 



Standardization Rpt. 02/01/06 11:44:48 AM Page 1 

Method: DAILY2 Standard: clp - std6 
Run Time: 02/01/06 11:40:58 OlOOG? 

W 2079 Th2837 U - 4090 - Elem La3988 Na5889 Pd3404 S - 1820 
Avge .4776 .0399 -1927 .0299 .lo13 .0627 .1713 
SDev .0005 .OOOl .0007 .OOOl .OOOl .OOOl . o o o o  
%RSD .1105 .1345 .3588 .2079 .1464 .2026 .0090 

#1 .4772 .0399 .1922 .0298 .lo14 . 0 6 2 7  .1713 
# 2  .4780 .0400 .1931 .0299 .lo12 .0628 .1713 

Elem Y - 3710 Zr3496 

SDev .0003 .OOl 
%RSD .0429 .0308 

Avge .7315 1.991 

#1 .7317 1.990 
#2 .7313 1.991 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ _  - -  
Avge 1157558 10000 - _  _ _  
SDev 5756.556 .OOOOOOO - -  _ _  _ _  
%RSD .4973020 . o o o o o o o  - -  _ _  

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

_ _  _ _  
- -  - -  _ _  



~ ~~ 

Standardization 

Method: DAILY2 

Element Wavelen 
A93280 
A13082 
As1890 
B 2496 
Ba4934 
Be3130 
Bi2230 
Ca3179 
Cd2265 
Co2286 
Cr2677 
Cu3247 
Fe2714 
K 7664 
La3988 
Li6707 
Mg2790 
Mn2576 
Mo2020 
Na3302 
rJa5889 
Ni2316 
P 1782 
2203/1 
2203/2 
Pd3404 
S 1820 
Sb2068 
Sc3613 
1960/1 
1960/2 
Si2881 
Pb220 
Se196 
Sn1899 
Sr4215 
Th2837 
Ti3349 
T11908 
U 4090 
V-2924 
W-2079 
Y-3710 
Zn2062 
Zr3496 

328.068 
308.215 
189.042 
249.678 
493.409 
313.042 
223.061 
317.933 
226.502 
228.616 
267.716 
324.753 
271.441 
766.491 
398.853 
670.784 
279.078 
257.610 
202.030 
330.232 
588.991 
231.604 
178.287 
220.351 
220.352 
340.458 
182,040 
206,838 
361.384 
196 - 021 
196.022 
288.158 
220.353 
196.026 
189.989 
421.552 
283.730 
334.941 
190.864 
409.014 
292.402 
207.914 
371.030 
206.200 
349.621 

Report 02/01/06 11:44:49 AM Page 1 

Slope = Conc (SIR) /IR 

High std 
c 1 p-s t d4 
clp stdl 
c 1 p-s t d4 
clpIstd5 
clp std2 
clprs t d2 
c l p-s t d5 
c lp-s t dl 
clp-std3 
c l p-s t d3 
c lp-s td2 
c l p-s t d2 
c l p-s t dl 
c lp-s t dl 
c l p-s t d6 
clp-stdl 
c lp-s t dl 
clp std3 
c 1 pzs t d5 
c lp-s t dl 
clp std6 
c 1 p-s t d2 
c 1 p-s t d5 
c 1 p-s t d4 
c l p-s t d4 
c l p-s t d6 
c l p-s t d6 
c 1 p-s t d4 
blk- 
clp std4 
clpzs td4 
clp std5 

NONE 
clp std5 
c lp-s t d5 
c l p-s t d6 
c lp-s t d5 
clprs t d4 
clp std6 
c l p-s t d3 
c 1 pzs t d6 
c lp-s t d6 
clp std3 
c lpzs t d6 

NONE 

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

Slope 
25.3537 
521.864 
98.2798 
64.3926 
10.2059 
3.60841 
182.508 
219.188 
10.7358 
50.7556 
23.9150 
33.7584 
571.171 
276.904 
20.9548 
3.33257 
278.119 
10.5005 
36.8362 
6596.65 
19.7584 
31.7891 
301.854 
34.1592 
39.0306 
53.2608 
334.205 
67.0463 
.859129 
53.7446 
49.9912 
66.5524 
1.00000 
1.00000 
71.1841 
3.97279 
103.208 
3.50800 
52.9461 
157.325 
51.0720 
29.1984 
13.6679 
38.7264 
5.48711 

Y-intercept 
.000588 
- .216376 
.004804 

.000145 

.001013 

.000042 

.000567 

.000011 
- .  007962 
- .  002418 
- .  053767 

- .001420 

- .  001187 

- .  001129 

.000665 

.000039 

.003464 

.000948 

.go7230 
-217507 
.000114 

- .000086 

- .  015147 
- .  000351 
- .001306 
- .  001512 
- .  003423 
.074486 
. o o o o o o  
.007203 
- .  002314 
- .081002 
. o o o o o o  
. o o o o o o  
- .  001979 
.000024 

.000312 

.010283 

.074736 

.001470 

- .  003857 

- .  003591 
- .  000123 
.000133 
- .  000528 

010062 
Date Standardized 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
*NOT STANDARDIZED 
*NOT STANDARDIZED 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 
02/01/06 11:40:58 



Analysis Report QC Standard 02/01/06 11:49:35 AM Page 1 

Method: DAILY2 Sample Name: icv/ccv Operator: 
Run Time: 02/01/06 11:45:01 
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 
.9693 
.0016 
.1696 

.9704 

.9681 

QC Pass 
1.000 
10.00 

Ca3179 
PPm 
19.79 

.08 
.4061 

19.73 
19.85 

QC Pass 
20.00 
10.00 

La3988 
PPm 
4.930 
.004 
.0771 

4.932 
4.927 

QC Pass 
5.000 
10.00 

Ni2316 
PPm 
4.973 
.010 
.1966 

4.966 
4.980 

QC Pass 
5.000 
10.00 

Sc3613 

A13082 
PPm 
9.856 
.042 
.4264 

9.886 
9.827 

QC Pass 
10.00 
10.00 

Cd2265 
PPm 
.9966 
.0025 
.2499 

.9948 

.9984 

QC Pass 
1.000 
10.00 

Li6707 
PPm 
4.846 
.030 
.6122 

4.867 
4.825 

QC Pass 
5.000 
10.00 

P 1782 
PPm 
5.107 
.072 

1.415 

5.158 
5.056 

QC Pass 
5.000 
10.00 

1960/1 

- 

As1890 
PPm 
5.087 
.011 
.2205 

5.095 
5.079 

QC Pass 
5.000 
10.00 

Co2286 
PPm 
5.066 
.005 
.0975 

5.062 
5.069 

QC Pass 
5.000 
10.00 

Mg2790 
PPm 
19.92 

.oo 
.0219 

19.92 
19.92 

QC Pass 
20.00 
10.00 

2203/1 
PPm 
4.941 
.034 
.6889 

4.917 
4.965 

NOCHECK 

1960/2 

B 2496 

4.841 
.017 
.3509 

4.853 
4.829 

QC Pass 
5.000 
10.00 

Cr2677 
PPm 
1.977 
.003 
.1528 

1.975 
1.979 

QC Pass 
2.000 
10.00 

Mn2576 
PPm 
1.001 
.001 
.1372 

.9998 
1.002 

QC Pass 
1.000 
10.00 

2203/2 
PPm 
4.926 
.058 

1.178 

4.885 
4.967 

NOCHECK 

P b  
Ba4934 
PPm 
10.02 

.01 
.0978 

10.03 
10.01 

QC Pass 
10.00 
10.00 

Cu3247 
PPm 
2.015 
.011 
.5363 

2.023 
2.008 

QC Pass 
2.000 
10.00 

Mo2020 
PPm 
5.074 
.001 
.0142 

5.073 
5.074 

QC Pass 
5.000 
10.00 

Pd3404 
PPm 
.9969 
.0032 
.3176 

.9947 

.9991 

QC Pass 
1.000 
10.00 

010063 

Be3130 
PPm 
.9697 
.0013 
.1364 

.9688 

.9706 

QC Pass 
1.000 
10.00 

Fe2714 
PPm 
10.28 

.06 
.5503 

10.24 
10.32 

QC Pass 
10.00 
10.00 

Na3 3 02 
PPm 
28.74 

.08 
.2666 

28.68 
28.79 

QC Pass 
30.00 
10.00 

s - 1820 
PPm 
1.027 
.018 

1.730 

1.040 
1.014 

QC Pass 
1.000 
10.00 

Bi2230 
PPm 
5.052 
.021 
.4079 

5.067 
5.038 

QC Pass 
5.000 
10.00 

K 7664 
PPm 
18.72 

.07 
.3814 

18.77 
18.67 

QC Pass 
20.00 
10.00 

Na5889 
PPm 
Q40.81 

.38 
.9228 

441.07 
Q40.54 

QC Fail 
30.00 
10.00 

Sb2068 
PPm 
1.010 

. o o o  
.0321 

1.010 
1.011 

QC Pass 
1.000 
10.00 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 

Units 
Avge 
SDev 
%RSD 

#1 
#2 

E r r o r s  
Value 
Range 

E l e m  
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Erro r s  
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

E r r o r s  
Value 
Range 

%R 
9 9 . 3 2  

1 . 6 5  
1 . 6 6 6  

1 0 0 . 5  
9 8 . 1 5  

NOCHECK 

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

. o o o  
. 0 0 5 2  

5 . 0 1 4  
5 . 0 1 5  

QC Pass 
5 . 0 0 0  
10.00 

Y 3 7 1 0  

4 . 9 8 4  
. 0 0 6  

. 1 2 7 9  

4 . 9 8 8  
4 . 9 7 9  

QC Pass 
5 . 0 0 0  
10.00 

Pi% 

QC Standard 

PPm 
5 . 2 1 4  
.010 

. 1 8 9 0  

5 . 2 0 7  
5 . 2 2 1  

NOCHECK 

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

. 9 8 4 5  

. 9 8 4 8  

QC Pass 
1.000 
10.00 

Zn2062  
PPm 
1 . 0 1 9  

. 0 0 5  
. 4 9 6 9  

1 . 0 1 5  
1 . 0 2 2  

QC Pass 
1.000 
10.00 

PPm 
5 . 1 9 5  

.OS2 
1 . 0 0 8  

5 . 1 5 8  
5 . 2 3 2  

NOCHECK 

T i 3 3 4 9  
PPm 
4 . 8 2 8  

. 0 0 7  
. 1 4 4 8  

4 . 8 3 3  
4 . 8 2 3  

QC Pass 
5 . 0 0 0  
10.00 

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

. 0 0 4  
. 0 7 9 3  

4 . 8 5 3  
4 . 8 4 7  

QC Pass 
5 . 0 0 0  
10.00 

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

PPm 
4 . 9 9 5  

. 0 1 6  
. 3 1 4 2  

5 . 0 0 6  
4 . 9 8 4  

QC Pass 
5 . 0 0 0  
10.00 

T11908  
PPm 
5 . 1 4 8  

. 0 0 7  
. 1 2 7 6  

5 . 1 4 3  
5 .153  

QC Pass 
5 . 0 0 0  
10.00 

PPm 
4 . 9 3 1  

. 0 5 0  
1 . 0 1 4  

4 . 8 9 6  
4 . 9 6 6  

QC Pass 
5 . 0 0 0  
10.00 

U 4 0 9 0  

1 . 0 3 8  
. 0 2 4  

2 . 2 9 5  

1 . 0 2 1  
1 . 0 5 5  

PPm 

QC Pass 
1.000 
10.00 

PPm 
5 . 2 0 1  

. 0 3 8  
. 7 3 4 6  

5 . 1 7 4  
5 . 2 2 8  

QC Pass 
5 . 0 0 0  
10.00 

V 2 9 2 4  

4 . 9 6 8  
. 0 0 3  

. 0 6 6 9  

4 . 9 7 1  
4 . 9 6 6  

QC Pass 
5 . 0 0 0  
10.00 

PPm 

010064 
PPm 
4 . 9 8 5  

. 0 0 6  
. 1 1 3 9  

4 . 9 8 1  
4 . 9 8 9  

QC Pass 
5 . 0 0 0  
10.00 

W 2 0 7 9  

1 . 0 6 8  
.001 

. 0 9 7 1  

1 . 0 6 7  
1 . 0 6 8  

PPm 

QC Pass 
1.000 
10.00 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1156036 
19272.19 
1.667094 

1169663 
1142408 

QC Standard 

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

3 
NOTUSED 

4 

02/01/06 11:49:35 AM Page 3 

5 6 019065 



Analysis Report Blank Sample 02/01/06 11:54:21 AM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 02/01/06 11:49:47 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 
Units ppm 
Avge .0008 
SDev .0016 
%RSD 201.9 

#1 - .  0003 
#2 .0019 

Errors LC Pass 
High .0050 
Low - .  0050 

Elem Ca3179 
Units ppm 
Avge .0016 
SDev .0015 
%RSD 93.36 

#1 .0005 
#2 .0026 

Errors LC Pass 
High .0500 
Low - .  0500 
Elem La3988 
Units ppm 
Avge .0016 
SDev .0020 
%RSD 124.9 

#I .0002 
#2 .0030 

Erro r s  LC Pass 
High .0050 
Low - .  0050 
Elem Ni2316 
Units ppm 
Avge .0008 
SDev . o o o o  
%RSD .7388 

#1 .0008 
#2 .0008 

Errors LC Pass 
High .0050 
Low - .  0050 
Elem Sc3613 

A13082 
PPm 
.0045 
.0056 
124.4 

.0005 

.0085 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.OOOl 
.0003 
417.0 

- . O O O l  
.0003 

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0003 
. o o o o  
12.61 

.0002 

.0003 

LC Pass 
.0050 
- .  0050 
P 1782 
PPm 
- .  0016 
.0017 

103.3 

- .0004 
- .  0028 
LC Pass 
.OlOO 
- .  0100 
1960/1 

As1890 
PPm 
.0011 
.O O O l  
11.15 

.OOlO 

.0012 

LC Pass 
.0050 
- .0050 

Co2286 
PPm 
.0005 
.0005 
113.6 

.OOOl 

.0008 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0060 
.0073 
122.4 

.0008 

.0111 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm 
.0006 
.0022 
344.0 

- .  0009 
.0022 

NOCHECK 

1960/2 

B 2496 

.0089 

.0021 
23.97 

.0104 

.0074 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm 
.0003 
.OOOl 
35.67 

.0002 

.0003 

LC Pass 
.0050 

PPm 

- .0050 

Mn2576 
PPm . o o o o  
.OOOl 
968.7 

- .  0001 
.OOOl 

LC Pass 
.0050 
- .0050 

2203/2 
PPm 
.OO O l  
.0024 
1902. 

- .  0016 
.0019 

NOCHECK 

Ba4934 
PPm 
.0003 
.OOOl 
29.22 

.0004 

.0003 

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm 
.OOOl 
.0006 
425.1 

- . 0 0 0 3  
.0006 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
.0007 
.0003 
45.20 

.OOlO 

.0005 

LC Pass 
.0050 
- .  0050 

Pd3404 
PPm 
.0033 
.0035 
104.7 

.0009 
H. 0058 

LC Pass 
.0050 
- .  0050 

Operator: 
010066 

Si2881 Pb220 

Be3130 
PPm . o o o o  
. o o o o  
69.45 

. o o o o  

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

Fe2714 
PPm 
.0151 
.0214 
141.9 

- .  0001 
.0302 

LC Pass 
.0500 
- . 0 5 0 0  

Na3302 
PPm 
.0270 
.3676 
1362. 

L- .2330 
H.2870 

LC Pass 
.0500 
- .  0500 
S - 1820 
PPm 
.OOlO 
.0059 
593.6 

.0051 
- .0032 

LC Pass 
.OlOO 
- .  0100 
Se196 

Bi2230 
PPm 
.0012 
.0051 
424.0 

- ,  0024 
.0049 

LC Pass 
.OlOO - .  0100 
K 7664 

.0085 

.0137 
161.7 

- .  0012 
.0182 

PPm 

LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0098 
.0040 
41.16 

.0070 

.0127 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
.0056 
.0040 
72.40 

.0027 

.0085 

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  

Erro r s  
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

E r r o r s  
High 
Low 

%R 
1 0 0 . 5  

. o  
. 0 4 4 8  

1 0 0 . 5  
1 0 0 . 6  

NOCHECK 

S r 4 2 1 5  
PPm 
. 0 0 0 2  
. o o o o  
3 . 0 1 1  

IO002 
. 0 0 0 2  

LC Pass 
.0050 
- .  0050 

Y 3 7 1 0  

. 0 0 0 2  

. o o o o  
1 0 . 5 3  

. O O O l  

. 0 0 0 2  

LC Pass 
. 0 0 5 0  

PPm 

- . 0 0 5 0  

B l a n k  Sample 

PPm 
- .  0 0 0 1  

. 0 0 3 7  
2 8 9 5 .  

- .  0 0 2 8  
. 0 0 2 5  

NOCHECK 

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

. 0 0 0 2  
8 . 0 3 5  

- .  0 0 2 8  
- .  0032  

LC Pass 
.OlOO 
- .  0100 
Zn2 0 6 2  
PPm 
.OOOl 
.OOOl 
4 7 . 1 1  

. O O O l  

.OOOl 

LC Pass 
. 0 0 5 0  
- .  0050  

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

- 0 0 1 4  
. 0 0 5 2  

NOCHECK 

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. o o o o  
1 4 . 1 4  

.OOOl 

. 0 0 0 2  

LC Pass 
.0050 
- .  0050 

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

. 0 0 0 4  

.OOlO 

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

0 2 / 0 1 / 0 6  1 1 : 5 4 : 2 1  AM 

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

. 0 0 0 2  

. 0 0 6 9  

LC Pass 
.OlOO 
- .  0100 

T11908  
PPm 
. 0 0 2 7  
. 0 0 0 5  
1 7 . 3 4  

. 0 0 2 4  

. 0 0 3 1  

LC Pass 
. O l O O  
- .OlOO 

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

- .0014 
. 0 0 2 0  

LC Pass 
. 0 0 3 0  
- . 0 0 3 0  

U 4 0 9 0  

. 0 4 4 2  

. 0 5 7 5  
1 3 0 . 0  

. 0 0 3 6  

. 0 8 4 8  

LC Pass 
. l o o 0  
- .  1000 

PP" 

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

. o o o o  

. 0 0 4 3  

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

V 2 9 2 4  

. 0 0 0 2  

. o o o o  
1 0 . 2 5  

. 0 0 0 2  

. 0 0 0 2  

LC Pass 

PPm 

. 0 0 5 0  
- .  0 0 5 0  

page 2 

0&&067 - .  0 0 1 1  
. 0 0 2 0  

1 7 2 . 3  

- . 0 0 2 5  
. 0 0 0 2  

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

W 2 0 7 9  

. 0 0 3 1  

. 0 0 0 2  
6 . 9 7 5  

. 0 0 2 9  

. 0 0 3 3  

LC Pass 
. O l O O  - .  0100 

PPm 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1170034 
SDev 434.1636 
%RSD .0371069 

#1 
# 2  

1169727 
1170341 

Blank Sample 

2 
Time 

3 
NOTUSED 

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

10000 
10000 

02/01/06 11:54:21 AM Page 3 

4 
NOTUSED 

5 
NOTUSED 

6 
010068 

7 
NOTUSED NOTUSED 



A n a l y s i s  Report QC Standard 

Method: DAILY2 S a m p l e  N a m e :  c r i  
Run T i m e :  0 2 / 0 1 / 0 6  1 1 : 5 4 : 3 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 

#l 
#2 

E r r o r s  
Va lue  
Range 

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

#1 
#2 

E r r o r s  
Value 
Range 

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

#1 
#2 

E r r o r s  
Value  
Range 

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

#1 
#2 

E r r o r s  
Value 
Range 

E l e m  

Ag3280 
PPm 
. 0 1 9 3  
. 0 0 0 4  
1 . 9 7 2  

. 0 1 9 1  

. 0 1 9 6  

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

Ca3179  
PPm 
. 0 0 1 7  
. 0 0 0 5  
3 0 . 5 5  

.0013 

. 0 0 2 0  

NOCHECK 

L a 3 9 8 8  
PPm 
- .  0 0 0 3  

. 0 0 0 3  
9 8 . 0 8  

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

NOCHECK 

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

. 0 7 9 7  

. 0 8 3 2  

QC P a s s  

5 0 . 0 0  

S c 3 6 1 3  

. o a o o  

A13082 
PPm 
. 0 9 9 0  
. 0 0 1 9  
1 . 9 7 3  

. 0 9 7 6  

. l o 0 4  

QC P a s s  
. l o o 0  
5 0 . 0 0  

Cd2265  
PPm 
. 0 0 9 9  
. o o o o  
.1815 

. 0 0 9 9  

. 0 0 9 9  

QC P a s s  
.OlOO 
5 0 . 0 0  

L i 6 7 0 7  
PPm 
. 0 7 2 9  
.OOOl 
. 1 1 3 9  

. o n 8  

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

P 1 7 8 2  

. l o 7 4  

. 0 0 0 6  

. 5 5 8 9  

. l o 7 0  

. l o 7 8  

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

1 9 6 0 / 1  

. 0 7 2 9  

PPm 

A s 1 8 9 0  
PPm 
. 0 2 1 8  
. o o o o  
. 1 4 4 0  

. 0 2 1 8  

. 0 2 1 8  

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

Co2286 
PPm 
.loo0 
. 0 0 0 4  
. 3 9 2 8  

. 0 9 9 7  

. l o 0 3  

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

Mg2790 
PPm 
. 0 0 4 5  
. 0 0 0 9  
2 0 . 0 4  

. 0 0 5 1  

. 0 0 3 8  

NOCHECK 

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

. 0 0 7 5  

. 0 1 1 5  

NOCHECK 

1 9 6 0 / 2  

~~ 

0 2 / 0 1 / 0 6  1 1 : 5 9 : 0 5  AM 

B 2 4 9 6  

. l o 3 9  

. 0 0 1 9  
1 . 8 5 0  

. l o 2 5  

. l o 5 3  

QC P a s s  
. l o o 0  
5 0 . 0 0  

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

. 0 1 8 9  

. 0 2 0 2  

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

Mn2576 
PPm 
. 0 3 0 2  
. 0 0 0 2  
. 5 9 1 8  

. 0 3 0 1  

. 0 3 0 3  

PPm 

QC P a s s  
. 0 3 0 0  
5 0 . 0 0  

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

. 0 0 4 9  

. 0 0 5 7  

NOCHECK 

S i 2 8 8 1  

Operator: 

Ba4934  
PPm 
. 0 2 0 6  
. O O O l  
. 2 8 0 9  

. 0 2 0 6  

. 0 2 0 7  

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

Cu3247  
PPm 
. 0 4 9 2  
. 0 0 0 5  
1 . 0 3 3  

. 0 4 8 9  

. 0 4 9 6  

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

Mo2020 
PPm 
. 0 2 0 5  
.0011 
5 . 4 7 2  

. 0 2 1 3  

. 0 1 9 7  

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

P d 3 4 0 4  
PPm 
- .  0 0 1 3  

. 0 0 1 4  
1 1 2 . 8  

- . 0 0 2 3  
- .  0 0 0 3  

NOCHECK 

P b 2 2 0  

Be3130  
PPm 
. 0 0 9 9  
. o o o o  
, 1 5 9 3  

. 0 0 9 8  

. 0 0 9 9  

QC P a s s  
.OlOO 
5 0 . 0 0  

F e 2 7 1 4  
PPm 
. 1 1 2 8  
.OOOl 
. 0 4 6 4  

. 1 1 2 9  

. 1 1 2 8  

QC P a s s  
. l o o 0  
5 0 . 0 0  

Na3302 
PPm - .  0 9 2 4  

. 0 4 6 4  
5 0 . 2 0  

- .  0 5 9 6  
- . 1 2 5 2  

NOCHECK 

S 1 8 2 0  

. 0 0 4 1  

. 0 0 4 7  
1 1 4 . 3  

. 0 0 0 8  

. 0 0 7 4  

NOCHECK 

PPm 

S e 1 9 6  

Page 1 

010069 

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

. 0 0 3 4  
1 4 6 . 6  

- ,  0 0 4 7  
.OOOl 

NOCHECK 

K 7 6 6 4  

. 0 0 2 9  

. 0 0 6 6  
2 2 9 . 4  

PPm 

- . 0 0 1 8  
. 0 0 7 5  

NOCHECK 

Na5889  
PPm 
.OOlO 
. 0 0 1 6  
1 6 6 . 6  

. 0 0 2 1  
- .  0002  

NOCHECK 

S b 2 0 6 8  
PPm 
. 1 2 5 2  
. 0 0 3 8  
3 . 0 1 2  

. 1 2 2 5  

. 1 2 7 8  

QC P a s s  
. 1 2 0 0  
5 0 . 0 0  

S n 1 8 9 9  



Analysis Report QC Standard 0 2 / 0 1 / 0 6  1 1 : 5 9 : 0 5  AM Page 2 

U n i t s  
Avge 
SDev 
%RSD 

%R 
9 9 . 1 3  

. 4 1  
. 4 1 4 0  

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

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

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

. 0 1 2 5  .1005 

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

#1 
#2 

9 8 . 8 4  
9 9 . 4 2  

. 0 1 2 6  .OlOO 

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

. 0 0 5 7  

. 0 0 7 6  
. 0 1 0 9  . 0 9 9 1  
. 0 1 4 1  .1019 

Errors 
Value 
Range 

NOCHECK NOCHECK NOCHECK QC Pass 
. l o o 0  
5 0 . 0 0  

QC Pass 
. 0 0 6 0  
5 0 . 0 0  

QC Pass QC Pass 
.OlOO .1000 
5 0 . 0 0  5 0 . 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

S r 4 2 1 5  
PPm 
. 0 2 0 9  
. o o o o  
. 2 0 7 6  

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

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

T11908  
PPm 
. 0 1 8 0  
. 0 0 0 4  
1 . 9 7 9  

U 4 0 9 0  

. 1 8 8 7  

. 0 1 2 3  
6 . 5 2 2  

PPm 
V 2 9 2 4  W 2 0 7 9  

. 0 9 9 2  . 0 0 1 2  

.OOlO . 0 0 0 8  
1 . 0 4 6  6 4 . 8 7  

PPm PPm 

#1 
#2 

. 0 2 1 0  

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

. 0 1 8 3  

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

. 0 9 8 5  . 0 0 0 6  

. 0 9 9 9  . 0 0 1 7  

Errors 
Value 
Range 

QC Pass 
. 0 2 0 0  
50.00 

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

QC Pass 
. 0 2 0 0  
50.00 

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

QC Pass NOCHECK 
.1000 
5 0 . 0 0  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. O O O l  

1 0 5 . 6  

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

#1 
# 2  

- .  0002  
- .  0 0 0 0  

. 0 4 0 8  . 0 8 9 0  

. 0 4 0 8  . 0 9 0 1  

Errors 
Value 
Range 

NOCHECK QC Pass QC Pass 
. 0 4 0 0  .loo0 
5 0 . 0 0  5 0 . 0 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

1 
*Counts 
sc 
361.384 
1153779 
4830.954 
.4187070 

1150363 
1157195 

QC Standard 

2 3 
Time NOTUSED 

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

10000 _ -  
10000 _ _  

02/01/06 11:59:05 AM Page 3 

4 
NOTUSED 

5 
NOTUSED 
_ _  
- -  

010071 
6 7 
NOTUSED NOTUSED 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: icsa 
Run Time: 02/01/06 11:59:17 
Comment : 
Mode: CONC Corr. Factor: 1 

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 
- .  0018 
.0002 

8.428 

- .  0017 
- .  0019 

NOCHECK 

Ca3179 
PPm 
460.7 
2.6 

.5555 

458.9 
462.6 

QC Pass 
500.0 
20.00 

La3988 
PPm 
.0044 
.OOlO 
22.02 

.0051 

.0037 

NOCHECK 

Ni2316 
PPm 
.OOlO 
.0005 
46.71 

.0014 

.0007 

NOCHECK 

Sc3613 

A13082 
PPm 
510.5 
1.2 

.2377 

511.3 
509.6 

QC Pass 
500.0 
20.00 

Cd2265 
PPm 
.0036 
.0004 
12.42 

.0039 

.0033 

NOCHECK 

Li6707 
PPm 
.0003 
.OOOl 
15.67 

.0004 

.0003 

NOCHECK 

P 1782 
PPm - .  0062 
.0018 

29.85 

- .  0075 
- .  0049 

NOCHECK 

1960/1 

As1890 
PPm 
- .0005 
.0058 

1225. 

.0036 
- .  0046 

NOCHECK 

Co2286 
PPm 
- .  0000 
.0006 

2150. 

.0004 
- .  0004 

NOCHECK 

Mg2790 
PPm 
540.1 

.6 
.lo54 

540.5 
539.7 

QC Pass 
500.0 
20.00 

2203/1 
PPm 
.0301 
.0047 
15.48 

.0334 

.0268 

NOCHECK 

1960/2 

02/01/06 12:03:50 PM 

B 2496 
PPm - .  0149 
.0006 

4.245 

- .  0145 
- .0154 

NOCHECK 

Cr2677 
PPm 
- .  0016 
.0008 

51.64 

- . 0 0 2 2  
- .  0010 
NOCHECK 

Mn2576 
PPm 
.0059 
. o o o o  
.4419 

.0060 

.0059 

NOCHECK 

2203/2 
PPm 
- .  0168 
.0022 

13.23 

- .  0184 
- .  0152 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm 
.0023 
.0002 
7.735 

.0021 

.0024 

NOCHECK 

Cu3247 
PPm 
.0009 
.0013 
138.6 

. o o o o  

.0018 

NOCHECK 

Mo2020 
PPm 
- .  0003 
.0020 

754.2 

.0011 
- .  0017 
NOCHECK 

Pd3404 
PPm 
- .  0023 
.0008 

33.67 

- .  0018 
- .  0029 
NOCHECK 

Pb220 

Be3130 
PPm 
. O O O l  
. o o o o  
30.55 

.OOOl 

.OOOl 

NOCHECK 

Fe2714 
PPm 
187.3 

. o  
.0086 

187.3 
187.3 

QC Pass 
200.0 
20.00 

Na3302 
PPm 
.4088 
.1656 
40.53 

.5259 

.2916 

NOCHECK 

S 1820 

.0018 

.0035 
196.5 

PPm 

- .  0007 
.0043 

NOCHECK 

Se196 

~ ~~ 

Page 1 

010072 

Bi2230 
PPm 
- .  0070 
.0048 

67.61 

- .  0037 
- .  0104 
NOCHECK 

K 7664 

- .  0139 
.0120 

86.34 

- .  0054 
- .0223 

PPm 

NOCHECK 

Na5889 
PPm 
.0041 
.0135 
332.0 

.0136 
- .  0055 
NOCHECK 

Sb2068 
PPm 
.0215 
.0242 
112.4 

.0386 

.0044 

NOCHECK 

Sn1899 



Analysis Report 

Units %R 
Avge 9 0 . 8 9  
SDev 2 . 2 4  
%RSD 2 . 4 6 9  

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

E r r o r s  NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge .0161 
SDev .O O O l  
%RSD . 4 8 3 7  

#1 .0161 
#2 . 0 1 6 0  

E r r o r s  NOCHECK 
Value 
Range 

Elem Y 3710 
Units pPm 
Avge - .  0007  
SDev . o o o o  
%RSD 5 . 7 3 2  

#1 - .  0 0 0 7  
#2 - .  0007  

E r r o r s  NOCHECK 
Value 
Range 

QC Standard 

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

. 0 0 9 7  - .  0 0 7 0  
- .  0 0 6 4  . 0 0 3 4  

NOCHECK NOCHECK 

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

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

- .  0 2 4 1  - .  0 0 1 0  
- . 0 2 3 3  - .  0 0 0 6  

NOCHECK NOCHECK 

Zn2 0 62  Z r 3 4 9 6  
PPm PPm 
. 0 0 7 9  - .  0014  
. 0 0 0 8  .0011 
1 0 . 1 0  7 8 . 6 4  

. 0 0 8 4  - .  0 0 2 1  

. 0 0 7 3  - .  0 0 0 6  

NOCHECK NOCHECK 

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

010073 
PPm PPm PPm PPm 
. 0 4 1 6  - .  0 0 1 2  - .  0 0 0 6  - .  0 0 7 7  
. 0 0 3 9  . O O O l  .0011 . 0 0 5 1  
9 . 2 7 9  6 . 3 5 7  1 6 5 . 7  6 6 . 2 2  

- .  0 0 1 1  - .  0014  - .  0 0 4 1  . 0 4 4 3  
. 0 3 8 9  - .  0 0 1 2  . O O O l  - .  0 1 1 3  

NOCHECK NOCHECK NOCHECK NOCHECK 

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

. 0 0 2 7  - .  0 3 0 9  - .0011 . 0 0 3 7  

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

PPm P b  PPm PPm 

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

NOCHECK NOCHECK NOCHECK NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#l 
#2 

Report 

1 
*Counts 
sc 
361.384 
1057897 
26058.30 
2.463217 

10 7 6 3 2 3 
1039471 

QC Standard 

2 
Time 

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

10000 
10000 

_ _  
_ _  

4 

02/01/06 1 2 : 0 3 : 5 0  PM Page 3 

5 6 010074 7 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: icsab 
Run Time: 02/01/06 12:04:02 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#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 

A93280 
PPm 
1.095 
.001 
.1169 

1.095 
1.096 

QC Pass 
1.000 
20.00 

Ca3179 
PPm 
456.0 
2.1 

.4568 

454.5 
457.4 

QC Pass 
500.0 
20.00 

La3988 
PPm 
.0048 
.0002 
3.720 

.0047 

.0050 

NOCHECK 

Ni2316 
PPm 
.9572 
.0029 
.2982 

.9592 

.9552 

QC Pass 
1.000 
20.00 

Sc3613 

A13082 
PPm 
503.6 

.6 
.1130 

503.2 
504.0 

QC Pass 
500.0 
20.00 

Cd2265 
PPm 
.9880 
.0019 
.1947 

.9894 

.9866 

QC Pass 
1.000 
20.00 

Li6707 
PPm 
1.186 
.002 
.1364 

1.187 
1.185 

NOCHECK 

P 1782 

1.032 
.001 
.0900 

1.031 
1.033 

NOCHECK 

PPm 

1960/1 

As1890 
PPm 
1.061 
.009 
.8131 

1.055 
1.067 

QC Pass 
1.000 
20.00 

Co2286 
PPm 
.4981 
.0015 
.3094 

.4970 
-4992 

QC Pass 
.5000 
20.00 

Mg2790 
PPm 
532.9 

.5 
.lo24 

532.5 
533.3 

QC Pass 
500.0 
20.00 

2203/1 
PPm 
1.050 
.003 
.3016 

1.048 
l.OS3 

NOCHECK 

1960/2 

02/01/06 12:08:36 PM page 1 

B 2496 

1.038 
. o o o  
.0017 

1.039 
1.038 

QC Pass 
1.000 
20.00 

Cr2677 
PPm 
.5043 
.0012 
.2349 

.5035 

.5052 

QC Pass 
.5000 
20.00 

Mn2576 
PPm 
.5095 
.OOOl 
.0293 

.5096 

.5093 

QC Pass 
.5000 
20.00 

2203/2 
PPm 
1.003 
.009 
.9043 

.9965 
1.009 

NOCHECK 

PPm 

Si2881 

Operator: 

010075 

Ba4934 
PPm 
.5367 
.0005 
.0878 

.5370 

.5364 

QC Pass 
.5000 
20.00 

Cu3247 
PPm 
.5547 
.0007 
.1301 

.5542 

.5552 

QC Pass 
.5000 
20.00 

Mo2020 
PPm 
1.042 
.003 
.2650 

1.044 
1.040 

QC Pass 
1.000 
20.00 

Pd3404 
PPm 
.0021 
.0009 
41.29 

.0015 

.0027 

NOCHECK 

Pb2 2 0 

Be3130 
PPm 
.4969 
.0004 
.0763 

.4967 

.4972 

QC Pass 
.5000 
20.00 

Fe2714 
PPm 
184.9 

.1 
.0763 

184.8 
185.0 

QC Pass 
200.0 
20.00 

Na3302 
PPm 
.7594 
.0218 
2.876 

.7749 

.7440 

NOCHECK 

S 1820 

. 0 0 6 0  

.0036 
59.51 

.0086 

.0035 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0073 
.0054 
73.44 

.0035 

.0111 

NOCHECK 

K 7664 

.0044 

.0133 
303.3 

- .  0050 
.0138 

NOCHECK 

PPm 

Na5889 
PPm - .  0020 
.0031 

153.0 

- .  0042 
.0002 

NOCHECK 

Sb2068 
PPm 
1.063 
.015 

1.444 

1.074 
1.053 

QC Pass 
1.000 
20.00 

Sn1899 



Analysis Report 

Units %R 
Avge 8 9 . 6 6  
SDev . 2 6  
%RSD . 2 9 1 4  

#1 8 9 . 8 4  
#2 8 9 . 4 7  

E r r o r s  NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge 1 . 0 4 4  
SDev .001 
%RSD . 0 6 3 4  

#I 1 . 0 4 3  
#2  1 . 0 4 4  

Errors QC Pass 
Value 1.000 
Range 2 0 . 0 0  

Elem Y 3 7 1 0  
Units pPm 
Avge - .  0 0 0 5  
SDev .OOOl 
%RSD 1 7 . 3 5  

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

E r r o r s  NOCHECK 
Value 
Range 

QC Standard 

PPm PPm 
1 . 0 6 2  1 . 0 5 2  
.001 .010 

. 1 1 4 6  . 9 0 6 7  

1 . 0 6 3  1 . 0 4 5  
1 . 0 6 1  1 . 0 5 9  

NOCHECK NOCHECK 

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

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

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

NOCHECK NOCHECK 

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

. 9 7 3 1  . 9 2 1 8  

. 9 7 3 7  . 9 2 4 2  

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

0 2 / 0 1 / 0 6  1 2 : 0 8 : 3 6  PM Page 2 
010076 

PPm PPm PPm PPm 
1 . 1 1 5  1 . 0 1 9  1 . 0 5 5  1 . 0 1 2  

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

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

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

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

1 . 0 1 5  . 9 8 0 5  . 5 1 0 3  . 0 0 0 6  
. 0 0 3  .0119 . 0 0 1 3  . 0 0 2 2  

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

PPm PPm PPm PPm 

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

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 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#l 
# 2  

Report 

1 
*Counts 
sc 
361.384 
1043468 
3089.350 
.2960654 

1045653 
1041284 

~~ 

QC Standard 

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

3 
NOTUSED 
- -  
- -  

02/01/06 1 2 : 0 8 : 3 6  PM Page 3 

010077 



~ 

Analysis Report QC Standard 02/01/06 12 : 13 :22 PM Page 1 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 02/01/06 12:08:48 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 

Ag3280 
PPm 
.9688 
.0006 
.0573 

.9684 

.9692 

QC Pass 
1.000 
10.00 

Ca3179 
PPm 
19.77 

.01 
.0371 

19.77 
19.76 

QC Pass 
20.00 
10.00 

La3988 
PPm 
4.927 
.001 
.0127 

4.926 
4.927 

QC Pass 
5.000 
10.00 

Ni2316 
PPm 
4.957 
.011 
.2177 

4.965 
4.950 

QC Pass 
5.000 
10.00 

Sc3613 

A13082 
PPm 
9.824 
.008 
.0783 

9.819 
9.830 

QC Pass 
10.00 
10.00 

Cd2265 
PPm 
.9928 
.0037 
.3734 

. 9 9 5 4  

.9902 

QC Pass 
1.000 
10.00 

Li6707 
PPm 
4.840 
.011 
.2242 

4.832 
4.847 

QC Pass 
5.000 
10.00 

P 1782 

5.086 
.036 
.7170 

5.061 
5.112 

QC Pass 
5.000 
10.00 

1960/1 

PPm 

As1890 
PPm 
5.066 
.005 
.0897 

5.062 
5.069 

QC Pass 
5.000 
10.00 

Co2286 
PPm 
5.058 
.011 
.2188 

5.066 
5.051 

QC Pass 
5.000 
10.00 

Mg2790 
PPm 
19.91 

.01 
.0397 

19.92 
19.91 

QC Pass 
20.00 
10.00 

2203/1 
PPm 
4.974 
.007 
.1481 

4.980 
4.969 

NOCHECK 

1960/2 

B 2496 

4.830 
.017 
.3594 

4.818 
4.842 

QC Pass 
5.000 
10.00 

Cr2677 
PPm 
1.975 

. o o o  
.0084 

1.975 
1.975 

QC Pass 
2.000 
10.00 

Mn2576 
PPm 
1.001 
.001 
.0568 

1.001 
1.001 

QC Pass 
1.000 
10.00 

2203/2 
PPm 
4.946 
.001 
.0165 

4.946 
4.947 

NOCHECK 

P b  

Si2881 

Operator: 010078 

Ba4934 
PPm 
9.980 
.001 
.0098 

9.981 
9.979 

QC Pass 
10.00 
10.00 

Cu3247 
PPm 
2.013 
.003 
.1483 

2.011 
2.015 

QC Pass 
2.000 
10.00 

Mo2020 
PPm 
5.072 
.005 
,0929 

5.069 
5.076 

QC Pass 
5.000 
10.00 

Pd3404 
PPm 
.9939 
.OOOl 
.0105 

.9940 

.9938 

QC Pass 
1.000 
10.00 

Pb220 

Be3130 
PPm 
.9692 
.0007 
.0683 

.9697 

.9687 

QC Pass 
1.000 
10.00 

Fe2714 
PPm 
10.24 
.01 

.0699 

10.25 
10.23 

QC Pass 
10.00 
10.00 

Na3302 
PPm 
28.72 

.41 
1.429 

28.43 
29.01 

QC Pass 
30.00 
10.00 

S 1820 

1.012 
.006 
.5848 

1.008 
1.016 

QC Pass 
1.000 
10.00 

Se196 

PPm 

Bi2230 
PPm 
5.030 
.003 
.0531 

5.028 
5.032 

QC Pass 
5.000 
10.00 

K 7664 

18.71 
.03 

.1554 

18.69 
18.73 

QC Pass 
20-00 
10.00 

Na5889 
PPm 
Q40.81 

.12 
.2983 

Q40.72 
440.90 

PPm 

QC Fail 
30.00 
10.00 

Sb2068 
PPm 
1.004 

. 002  
.2433 

1.006 
1.002 

QC Pass 
1.000 
10.00 

Sn1899 



Analysis Report 

Units %R 
Avge 99.12 
SDev .44 
%RSD .4394 

#1 98.81 
# 2  99.43 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge 5.011 
SDev .006 
%RSD .1286 

#1 5.006 
# 2  5.015 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Y 3710 
Units pPm 
Avge 4.983 
SDev .002 
%RSD .0412 

#1 4.982 
# 2  4.985 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Standard 

PPm PPm 
5.239 5.206 
.004 .002 
.0679 -0314 

5.236 5.205 
5.241 5.207 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.9791 4.826 
.0008 .001 
.0844 .0162 

.9785 4.825 

.9796 4.826 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Zn2062 Zr3496 
PPm PPm 
1.018 4.857 
.002 .005 
.E99 .0969 

1.019 4.854 
1.017 4.860 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

PPm 

02/01/06 12:13:22 PM page 2 

PPm 
5.001 4.956 5.217 4.971 
.002 .002 . 0 0 2  .002 
.0417 .0386 .0436 .0354 

4.999 4.957 5.215 4.969 
5.002 4.954 5.218 4.972 

QC Pass QC Pass QC Pass QC Pass 
5.000 5.000 5.000 5.000 
10.00 10.00 10.00 10.00 

T11908 U 4090 V 2924 W 2079 

4.965 1.071 5.128 1.028 
.004 .022 .007 .OOl 
.0777 2.179 .1348 .1077 

PPm PPm PPm PPm 

4.960 1.072 
4.969 1.070 

5.125 1.044 
5.131 1.013 

QC Pass QC Pass QC Pass QC Pass 
5.000 1.000 5.000 1.000 
10.00 10.00 10.00 10.00 



Analysis Report 

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

#1 
#2 

1 
*Counts 
sc 
361.384 
1153636 
5141.373 
.4456667 

1150001 
1157272 

QC Standard 

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

4 

02/01/06 12 : 13 :22 PM page 3 

5 6 O l ~ O S O  



Analysis Report Blank Sample 02/01/06 12:18:08 PM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 02/01/06 12:13:34 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

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 

#l 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

A93280 
PPm 
.OO l O  
.0014 
149.6 

.0020 
- .  0001 

LC Pass 
.0050 
- .  0050 

Ca3179 
PPm 
.0043 
.0052 
121.1 

.0079 

.0006 

LC Pass 
.0500 
- .  0500 
La3988 
PPm 
.0015 
.0027 
182.9 

.0034 
- .  0004 

LC Pass 
.0050 
- .  0050 
Ni2316 
PPm 
- .  0000 
.0002 

1295. 

.0001 
- .  0002 

LC Pass 
.0050 
- .  0050 
Sc3613 

A13082 
PPm 
.0041 
.OlOO 
244.0 

.0112 
- .  0030 
LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.0002 
.0004 
181.9 

.0006 
- .  0001 
LC Pass 
.0050 
- .  0050 
Li6707 
PPm 
.0003 
.0003 
84.17 

.0005 

.OOOl 

LC Pass 
. 0 0 5 0  
- .0050 

P 1782 
PPm 
- .  0005 
.OOlO 

197.0 

.0002 
- .  0013 
LC Pass 
.OlOO 
- .  0100 
1960/1 

As1890 
PPm 
.0023 
.0004 
19.20 

.0020 

.0026 

LC Pass 
.0050 
- .  0050 

Co2286 
PPm 
.0003 
.0011 
340.5 

.0011 
- .  0005 
LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0111 
.0171 
153.8 

.0232 
- .  0010 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm 
.0027 
.0004 
13.21 

.0030 

.0025 

NOCHECK 

1960/2 

B 2496 Ba4934 

.0097 .0004 

.0009 .0005 
9.341 107.9 

PPm PPm 

.0103 .0007 

.0090 .OOOl 

LC Pass LC Pass 
.0500 .0050 
- .0500 - .  0050 

Cr2677 Cu3247 
PPm PPm 
.O O O l  .0003 
.0004 .OOOl 
606.6 23.22 

- .0002 .0002 
.0003 .0003 

LC Pass LC Pass 
.0050 .0050 
- .  0050 - .  0050 
Mn2576 Mo2 02 0 
PPm PPm . o o o o  .0019 
.OOOl .OOlO 
646.3 49.49 

.OOOl .0026 
- .  0000 .0013 

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

2203/2 Pd3404 
PPm 
.0009 .0036 
.0011 .0057 
120.0 159.8 

PPm % ri' 

.0016 H. 0076 

.OOOl - .  0005 
NOCHECK LC Pass 

.0050 
- .  0050 

Si2881 Pb220 

Be3130 
PPm 
.OOOl 
.OOOl 
181.0 

.OOOl 
- .  0000  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0160 
.0322 
201.4 

.0388 
- .  0068 
LC Pass 
. 0 5 0 0  
- .  0500 
Na3302 
PPm 
H. 0859 
.3483 
405.4 

H.3322 
L-. 1604 

LC High 
. 0 5 0 0  
- .  0500 
S - 1820 
PPm 
.OOOl 
.0108 
8945. 

.0077 
- .  0075 

LC Pass 
. O l O O  
- .  0100 

Se196 

Bi2230 
PPm 
.0047 
.0034 
71.96 

.0071 

.0023 

LC Pass 
.OlOO 
- .  0100 
K 7664 

.0182 

.0416 
228.0 

.0477 
- .  0112 
LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0030 
.0071 
232.7 

.0081 
- .  0020 
LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
.0015 
.0022 
143.4 

- .  0000 
.0031 

LC Pass 
.OlOO 
- .  0100 
Sn1899 

PPm 



A n a l y s i s  R e p o r t  B l a n k  Sample 0 2 / 0 1 / 0 6  1 2 : 1 8 : 0 8  PM Page 2 

010082 
PPm PPm 
. 0 0 2 9  - .  0 0 0 8  
. 0 0 2 0  . 0 0 2 4  
6 9 . 3 2  2 9 0 . 8  

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

%R 
9 8 . 2 2  

. 9 0  
. 9 1 6 6  

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

PPm 
. 0 0 4 4  
. 0 0 4 4  
9 9 . 5 3  

PPm 
. 0 0 1 5  
. 0 0 0 8  
5 5 . 1 8  

#1 
#2 

9 7 . 5 9  
9 8 . 8 6  

. 0 0 1 7  . 0 0 1 4  

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

. 0 0 2 1  

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

E r r o r s  
H i g h  
Low 

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

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

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

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

T h 2 8 3 7  T i 3 3 4 9  
P P m  P P m  - .  0 0 1 6  . 0 0 0 2  
.OOOl . 0 0 0 3  

8 . 1 5 5  1 2 0 . 5  

T11908  
P P m  
. 0 0 5 8  
. 0 0 1 7  
2 9 . 5 9  

U 4 0 9 0  

. 0 5 6 0  

. 0 5 3 7  
9 6 . 0 0  

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

. 0 0 0 5  . 0 0 4 7  

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

PPm PPm 
S r 4 2 1 5  
P P m  
. 0 0 0 2  
, 0 0 0 3  
1 2 9 . 4  

#1 
#2 

. 0 0 0 4  

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

. 0 0 7 0  

. 0 0 4 6  
. 0 9 4 0  
. O l 8 0  

. 0 0 0 5  . 0 0 7 2  

. 0 0 0 5  . 0 0 2 2  

E r r o r s  
H i g h  
Low 

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

LC Pass LC P a s s  
. O l O O  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 5 0  

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

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

L C  Pass L C  P a s s  
. 0 0 5 0  . O l O O  
- .  0 0 5 0  - .  0 1 0 0  

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

Y 3 7 1 0  

. 0 0 0 2  

. 0 0 0 2  
6 2 . 7 6  

PPm 
Zn2 0 6 2  Z r 3 4 9 6  
PPm PPm 
. 0 0 0 3  . 0 0 0 6  
. 0 0 0 3  . 0 0 0 5  
8 5 . 6 9  7 8 . 0 7  

#1 
#2 

. 0 0 0 4  

. O O O l  
. 0 0 0 5  . 0 0 0 9  
.OOOl . 0 0 0 3  

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

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

E r r o r s  
H i g h  
Low 



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

Report 

1 
*Counts 
sc 
361.384 
1143194 
10447.50 
.9138875 

1135806 
1150581 

Blank 

2 
Time 

10000 

Sample 

3 
NOTUSED 
_ -  
- -  
- -  

. o o o o o o o  - -  

. o o o o o o o  - -  

10000 - -  
10000 _ -  

02/01/06 

4 5 

12: 18 :08 PM Page 

010083 
6 7 

3 



Analysis Report 02/01/06 12:22:53 PM Page 1 

~ 1 8 0 8 4  Method: DAILY2 Sample Name: pbw-BO1H1 pg62-264 Operator: 
Run Time: 02/01/06 12:18:20 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Errors 
High 
Low 

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 

A93280 
PPm 
,0002 
.O O O l  
30.48 

.OOOl 

.0002 

LC Pass 
.0050 
- .  0050 

Ca3179 
PPm 
.0073 
.0005 
7.066 

. 0 0 6 9  

.0076 

LC Pass 
.0500 
- .  0500 

La3988 
PPm 
.0007 
.0002 
33.39 

.0006 

.0009 

LC Pass 
.0050 
- .  0050 
Ni2316 
PPm . o o o o  
.0018 
3723. 

.0013 
- .  0012 
LC Pass 
.0050 
- .  0050 
Sc3613 

A13082 
PPm - .  0044 
.0022 

50.30 

- .  0060 
- .  0029 
LC Pass 
.0500 
- .  0500 
Cd2265 
PPm . o o o o  
. o o o o  
168.9 

.OOOl 
- .  0000 
LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.OOOl 
. o o o o  
12.69 

.OOOl 

.OOOl 

LC Pass 
.0050 
- .  0 0 5 0  

P 1782 

.0019 

.0067 
358.3 

.0066 
- .  0029 
LC Pass 
.OlOO 
- .  0100 
1960/1 

PPm 

As1890 
PPm 
.0002 
.0021 
1102. 

.0016 
- .  0013 

LC Pass 
.0050 
- .  0050 

Co2286 
PPm 
.0011 
.0004 
32.56 

.0014 

.0009 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0042 
.0008 
19.67 

.0036 

.0047 

LC Pass 
. 0 5 0 0  
- .  0500 
2203/1 
PPm 
.0059 
.0008 
13.78 

.0064 

.0053 

NOCHECK 

1960/2 

B 2496 

.0052 

.0006 
11.39 

.0056 

.0047 

PPm 

LC Pass 
.0500 
- .0500 

Cr2677 
PPm 
- .  0005 
.0006 

132.8 

- .  0000 
- .  0009 
LC Pass 
.0050 
- .  0050 

Mn2576 
PPm - .  0001 
.OOOl 

140.8 

- .  0000 
- .  0001 

LC Pass 
.0050 
- .  0 0 5 0  

2203/2 
PPm - .  0015 
.0026 

179.2 

- .  0033 
.0004 

NOCHECK 

Si2881 

Ba4934 
PPm . o o o o  
. o o o o  
241.9 

. o o o o  
- . o o o o  
LC Pass 
.0050 
- .  0050 
Cu3247 
PPm 
- .0002 
.0004 

223.1 

.OOOl 
- .  0005 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
.0006 
.0007 
117.5 

.OOOl 

.0011 

LC Pass 
. 0 0 5 0  
- .  0050 
Pd3404 
PPm 
.0007 
.0026 
346.5 

- .  0011 
.0026 

LC Pass 
. 0 0 5 0  
- .  0050 
Pb220 

Be3130 
PPm - .  0000 

. o o o o  
78.87 

- .  0000 
- .  0000 
LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0030 
.0133 
436.6 

- .  0063 
.0124 

LC Pass 
.0500 
- . 0 5 0 0  

Na3302 
PPm 
H.1021 
.2802 
274.4 

H.3003 
L-. 0960 

LC High 
. 0 5 0 0  
- .0500 

S 1820 
PPm - .  0034 
.OlOO 

291.1 

L-. 0105 
.0036 

LC Pass 
. O l O O  
- .  0100 
Se196 

Bi2230 
PPm 
- .  0014 
.0051 

373.8 

- .  0050 
.0023 

LC Pass 
.OlOO 
- .  0100 
K 7664 
PPm 
- .  0013 
.0031 

244.5 

- .0034 
.0009 

LC Pass 
. l o o 0  
- .  1000 
Na5889 
PPm 
.0124 
.0024 
19.24 

.0107 

.0141 

LC Pass 
,0500 
- .  0500 

Sb2068 
PPm 
.0016 
.OOlO 
63.97 

.0023 

.0009 

LC Pass 
.OlOO 
- .  0100 
Sn1899 



Analys is  R e p o r t  0 2 / 0 1 / 0 6  1 2  : 2 2  : 53 PM page 2 

Units 
A v g e  
SDev 
%RSD 

% R  
1 0 1 . 3  

.1 
. 1 4 5 7  

P P m  
- .  0 0 0 6  

4 7 3 . 7  
. 0 0 3 0  

P P m  
. 0 0 2 2  
. 0 0 0 7  
3 0 . 6 7  

P P m  
. 0 0 8 5  
.0013 
1 4 . 8 5  

P P m  
.OOlO 
.0015 
1 4 5 . 9  

. 0 0 1 3  - .  0 0 1 0  

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

#1 
#2 

1 0 1 . 2  
1 0 1 . 4  

- .  0 0 2 7  
. 0 0 1 5  

. 0 0 2 7  

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

- .  0 0 0 0  
. 0 0 2 0  

. 0 0 0 9  - .  0 0 1 9  

. 0 0 1 6  . o o o o  

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.OlOO 
- .  0100 

LC Pass 
. 0 0 3 0  
- .  0 0 3 0  

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

Elem 
Units 
Avge 
SDev 
%RSD 

S r 4 2 1 5  
P P m  
. o o o o  
. o o o o  
4 1 . 7 5  

T h 2 8 3 7  
P P m  - .  0 0 2 6  

. 0 0 1 4  
5 2 . 9 3  

T i 3 3 4 9  
P P m  
- .  0 0 0 0  

. 0 0 0 2  
1 5 7 6 .  

T11908  
P P m  - .  0 0 1 5  

. 0 0 3 4  
2 2 3 . 9  

U 4 0 9 0  

. 0 2 0 9  

. 0 0 1 5  
7 . 1 2 4  

P P m  
V 2 9 2 4  W 2 0 7 9  

- . 0 0 0 3  . 0 0 0 2  
. O O O l  .0011 

5 3 . 0 0  4 5 0 . 6  

P b  P P m  

#1 
# 2  

- .  0 0 1 6  
- .  0 0 3 5  

.OOOl 
- .  0001 

. 0 0 0 9  
- .  0 0 3 9  

. 0 1 9 8  

. 0 2 1 9  
- .  0002  - .  0 0 0 5  
- .  0 0 0 4  .OOlO 

. o o o o  

. o o o o  
E r ro r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
.OlOO - .  0100 

LC Pass 
.0050 - .  0050 

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. l o o 0  
- .loo0 

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

E l e m  
Units 
A v g e  
S D e v  
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. O O O l  

1 5 0 . 4  

P P m  
Zn2062 Z r 3 4 9 6  

P P m  - .  0 0 0 0  
. 0 0 0 6  

3 6 7 5 0 .  

P P m  
. 0 0 0 3  
. 0 0 0 2  
4 6 . 8 4  

#1 
#2 

. o o o o  
- .  0001 

. 0 0 0 2  

. 0 0 0 5  
. 0 0 0 5  
- .  0 0 0 5  

E r ro r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050  

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

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



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1178584 
SDev 1767.060 
%RSD .1499308 

2 3 4 

0 2 / 0 1 / 0 6  12 : 2 2  : 53 PM Page 3 

5 6 
010086 

7 
Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Page 1 A n a l y s i s  Report 0 2 / 0 1 / 0 6  1 2 : 2 7 : 3 9  PM 

Method: DAILY2 Sample N a m e :  lcsw-BO1H1 
Run T i m e :  0 2 / 0 1 / 0 6  1 2 : 2 3 : 0 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  010067 

E l e m  Aq3280 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 
Avqe  . 0 4 7 1  1 . 8 5 6  1 . 9 3 6  . 0 0 3 4  1 . 9 1 2  . 0 4 6 9  . 0 0 6 4  
SDev . 0 0 0 7  .001 . 0 0 5  . 0 0 1 7  . 0 0 3  . O O O l  . 0 0 2 2  
%RSD 1 . 5 1 3  . 0 7 3 9  . 2 8 2 4  4 8 . 5 6  . 1 6 1 0  * 1 3 5 7  3 3 . 6 1  

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

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

. 2 3 5 2  1 . 0 6 3  1 6 . 1 9  A v g e  1 9 . 1 5  . 0 4 7 0  . 4 7 7 6  . 1 8 6 1  
SDev .os .OOOl . 0 0 0 8  . 0 0 1 5  . O O l O  . 0 0 8  . 0 3  
%RSD . 2 4 5 2  . 0 9 8 7  . 1 7 0 9  . 8 0 0 6  . 4 3 4 2  . 7 3 4 5  . 1 9 0 3  

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

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

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 
Avge  . 0 0 0 9  . 0 0 0 2  1 9 . 1 7  . 4 7 4 2  . 0 0 0 9  1 6 . 9 3  2 4 . 3 2  
S D e v  . 0 0 0 8  .OOOl . o o  . 0 0 0 8  . O O O l  . 2 1  . 0 8  
%RSD 8 9 . 2 8  4 3 . 4 1  . 0 1 2 0  . 1 7 6 9  1 5 . 1 4  1 . 2 6 5  . 3 4 7 9  

#1 . 0 0 0 3  .OOOl 1 9 . 1 7  . 4 7 3 6  . 0 0 0 8  1 6 . 7 8  2 4 . 2 6  
#2  . 0 0 1 4  . 0 0 0 2  1 9 . 1 7  . 4 7 4 8  .OOlO 1 7 . 0 9  2 4 . 3 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  P d 3 4 0 4  S 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm PP" PPm PPm PPm PPm PPm 
Avqe  . 4 6 7 1  . 0 0 3 6  . 4 6 7 1  . 4 6 4 2  - .  0 0 0 9  - .  0 0 7 8  . 4 6 2 2  
SDev . 0 0 1 7  . 0 0 6 2  . 0 0 2 4  . 0 0 0 5  . 0 0 2 9  . 0 0 1 4  . 0 0 4 5  
%RSD . 3 5 9 9  1 7 1 . 6  . 5 1 6 9  . 1 1 6 7  3 4 1 . 8  1 7 . 6 3  . 9 7 a 3  

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

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  S n 1 8 9 9  
U n i t s  % R  PPm PPm PPm PPm PPm PPm 
Avge  1 0 1 . 0  1 . 9 7 7  1 . 9 8 9  . 0 1 3 1  . 4 6 5 2  1 . 9 8 5  - .  0012  
SDev . 8  . 0 1 3  . 0 1 5  . 0 0 4 4  . 0 0 0 4  . 0 0 5  . 0 0 0 9  
%RSD . 7 4 5 5  . 6 4 6 3  . 7 3 2 7  3 3 , 5 4  . 0 9 5 3  . 2 7 5 5  7 7 . 1 5  

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

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

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

#1 . 0 0 0 7  - .  0 2 4 8  - .  0002  1 . 9 5 0  . 0 1 1 8  . 4 6 9 7  - .  0 0 2 3  
# 2  . 0 0 0 7  - .  0 2 2 3  . 0 0 0 2  1 . 9 4 9  . 0 6 5 1  . 4 7 1 3  . O O l O  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

- .  0002 
.OOOl 

60.03 

PPm 

- .  0003 
- .  0001 
1 
*Counts 
sc 
361.384 
1175118 
8773.781 
.7466298 

1181322 
1168914 

Zn2062 
PPm 
.4768 
.0012 
.2528 

.4760 

.4777 

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

Zr3496 
PPm 
. o o o o  
. O O l O  
2379. 

- .  0007 
.0008 

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

_ _  
- _  

02/01/06 12:27:39 PM 



Page 1 Analys is  Report  0 2 / 0 1 / 0 6  1 2 : 3 2 : 2 4  PM 

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

Operator:  

010083 

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

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

E l e m  Ca3179  C d 2 2 6 5  Co2286  C r 2 6 7 7  Cu3247  F e 2 7 1 4  K - 7 6 6 4  

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

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

#1 . 6 8 9 8  . o o o o  . 0 0 1 3  . 0 0 1 3  . 0 0 0 9  . 0 3 4 8  . 1 6 7 9  
# 2  . 6 9 2 6  . 0 0 0 2  . 0 0 0 7  . o o o o  - .  0 0 0 2  . 0 5 6 7  . 1 9 3 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  .OOlO . 0 0 0 3  . 1 3 2 8  . o o o o  . 0 0 0 5  4 . 0 8 7  4 . 8 9 2  
SDev .0008 . o o o o  . 0 0 7 7  .OOOl .OOOl . 1 3 0  . 0 1 2  
%RSD 7 9 . 4 5  1 1 . 7 3  5 . 7 6 8  7 0 0 . 6  1 0 . 0 5  3 . 1 9 1  . 2 4 7 4  

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

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

A v g e  . 0 0 0 2  . 0 0 3 0  . 0 0 1 9  - .  0 0 1 0  . 0 0 8 3  . 4 0 1 4  . 0 0 4 1  
SDev . 0 0 0 5  . 0 0 6 2  . 0 0 1 9  . 0 0 0 5  . 0 0 4 7  . 0 0 5 1  . 0 0 3 1  
%RSD 1 9 0 . 7  2 0 4 . 0  9 6 . 9 9  4 9 . 8 4  5 6 . 8 1  1 . 2 6 2  7 5 . 8 2  

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

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

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

#1 1 0 1 . 2  . 0 0 2 3  - .  0 0 1 5  . 2 3 8 1  - .  0 0 0 2  - . 0 0 0 2  . 0 0 1 8  
# 2  9 9 . 8 9  . 0 0 3 7  - .  0 0 0 5  . 2 3 4 3  . 0 0 0 2  . 0 0 0 9  - .  0024  

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 2 9 2 4  W 2 0 7 9  

Avge  . 0 0 0 4  - .  0 0 2 0  . O O O l  .0011 . 0 3 5 5  - .  0 0 0 1  . 0 0 1 4  
SDev . o o o o  . 0 0 2 7  . 0 0 0 3  . 0 0 2 4  . 0 2 0 7  . 0009  .0016 

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

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

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



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

.OOOl 

. O O O l  
233.9 

P b  

.0002 
- .  0000 
1 
*Counts 
sc 
361.384 
1170384 
11055.61 
.9446139 

Zn2062 
PPm 
.0003 
. o o o o  
.6476 

. 0 0 0 3  

.0003 

2 
Time 

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

Zr3496 
PPm 
. 0 0 0 3  
.OOlO 
382.2 

.OOlO 
- .0004 

02/01/06 12:32:24 PM 



A n a l y s i s  Report 0 2 / 0 1 / 0 6  1 2 : 3 7 : 0 9  PM page 1 

Method: DAILY2 S a m p l e  N a m e :  2 7 3 1 2 4 d  
Run T i m e :  0 2 / 0 1 / 0 6  1 2 : 3 2 : 3 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 

#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  
A v g e  
SDev 
%RSD 

#1 
# 2  

E l e m  
U n i t s  
Avge  
SDev 
% R S D  

#1 
#2 

Ag3280 
PPm 
.OOOl 
. 0 0 0 4  
2 9 0 . 3  

- .  0002  
. 0 0 0 4  

Ca3179  
PPm 
. 6 9 5 4  
. 0 0 2 3  
. 3 3 5 1  

. 6 9 3 8  

. 6 9 7 1  

L a 3 9 8 8  
PPm 
. 0 0 0 4  
.OOlO 
2 5 4 . 7  

- . 0 0 0 3  
.0011 

N i 2 3 1 6  
PPm 
- .  0004 

. 0 0 0 2  
5 3 . 2 3  

- .  0 0 0 3  
- .  0 0 0 6  

S c 3 6 1 3  
%R 
1 0 4 . 0  

1 . 8  
1 . 7 5 6  

1 0 5 . 3  
1 0 2 . 7  

S r 4 2 1 5  
PPm 
. 0 0 0 4  
. o o o o  
6 . 7 4 0  

. 0 0 0 4  

. 0 0 0 4  

A13082 
PPm 
- .  0 0 6 1  

. 0 0 6 8  
1 1 1 . 4  

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

Cd2265  
PPm 
.OOOl 
. o o o o  
2 6 . 9 9  

.OOOl 

.OOOl 

L i 6 7 0 7  
PPm 
. 0 0 0 2  
.OOOl 
2 7 . 7 2  

.OOOl 

. 0 0 0 2  

P 1 7 8 2  

. 0 0 7 4  

. 0 0 5 8  
7 8 . 7 2  

. 0 1 1 5  

. 0 0 3 3  

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

. 0 0 4 3  

. 0 0 6 5  

T h 2 8 3 7  
PPm 
- .  0 0 5 4  

. 0 0 2 0  
3 7 . 8 4  

PPm 

- . 0 0 4 0  
- .  0 0 6 9  

As1890  
PPm 
. 0 0 1 9  
. 0 0 0 4  
1 9 . 7 9  

. 0 0 2 1  

. 0 0 1 6  

Co2286 
PPm 
. 0 0 0 4  
. 0 0 0 2  
4 5 . 9 6  

. 0 0 0 5  

. 0 0 0 3  

Mg2790 
PPm 
. 1 2 9 7  
. 0 0 2 9  
2 . 2 1 7  

. 1 2 7 7  

. 1 3 1 8  

2 2 0 3 / 1  
PPm 
. 0 0 4 6  
.0015 
3 3 . 4 3  

. 0 0 3 5  

. 0 0 5 6  

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

. 0 0 0 3  
8 2 . 7 3  

- .  0 0 0 6  
- .  0002  

T i 3 3 4 9  
PPm 
- .  0002  

. 0 0 0 2  
6 4 . 2 1  

- .OOOl 
- .  0 0 0 3  

B 2 4 9 6  

. 1 2 7 1  

.OOlO 

. 7 6 3 7  

. 1 2 7 8  

. 1 2 6 4  

C r 2 6 7 7  
PPm - .  0 0 1 0  

. 0 0 0 6  
5 9 . 7 8  

PPm 

- .  0 0 0 6  
- .  0014  

Mn2576 
PPm 
- .  0 0 0 1  

. o o o o  
1 3 . 7 0  

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

2 2 0 3 / 2  
PPm - .  0 0 1 5  

. 0 0 1 7  
1 1 8 . 8  

- .  0002  
- .  0 0 2 7  

S i 2 8 8 1  
PPm 
. 2 3 8 0  
. 0 0 2 9  
1 . 2 0 8  

. 2 3 5 9  

. 2 4 0 0  

T11908  
PPm - .  0 0 2 9  

7 9 . 9 9  

- .  0 0 1 3  
- .  0 0 4 5  

. 0 0 2 3  

B a 4 9 3 4  
PPm 
.OOOl 
. O O O l  
3 2 . 8 6  

. 0 0 0 2  

.OOOl 

Cu3247  
PPm - .  0 0 0 7  
.OOOl 

1 9 . 1 0  

- .  0 0 0 6  
- .  0 0 0 7  

Mo2020 
PPm 
. 0 0 0 2  
. 0 0 0 4  
1 6 5 . 9  

. 0 0 0 5  
- .  0 0 0 0  

Pd3404  
PPm 
. 0 0 0 8  
. 0 0 3 3  
4 2 5 . 3  

- .  0 0 1 6  
. 0 0 3 1  

P b 2 2 0  
PPm 
. 0 0 0 6  
. 0 0 0 6  
1 1 4 . 4  

. O O l O  

.OOOl 

U-4090 
PPm 
. 0 2 5 2  
. 0 2 9 4  
1 1 6 . 5  

. 0 0 4 4  

. 0 4 6 0  

Operator: 

010091 
Be3130  
PPm 
- . o o o o  

. o o o o  
9 7 . 4 0  

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

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

- .  0014  
. 0 1 8 9  

Na3302 
PPm 
3 . 8 0 8  

. 1 5 3  
4 . 0 1 7  

3 . 7 0 0  
3 . 9 1 7  

S 1 8 2 0  

. 4 0 9 5  

.0011 

. 2 7 9 6  

. 4 1 0 4  

. 4 0 8 7  

S e 1 9 6  
PPm 
.0016 
. 0 0 0 7  
4 6 . 7 1  

.OOlO 

. 0 0 2 1  

V 2 9 2 4  

- .  0 0 1 3  
.OOOl 

5 . 3 1 2  

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

PPm 

PPm 

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

. 0 0 3 4  
1 1 6 . 8  

- .  0 0 5 3  
- .  0 0 0 5  

K 7 6 6 4  

. 1 6 4 0  

. 0 0 9 5  
5 . 7 8 6  

. 1 5 7 3  

. 1 7 0 8  

Na5889 
PPm 
4 . 9 6 9  

. 0 2 1  
. 4 2 7 6  

4 . 9 5 4  
4 . 9 8 4  

S b 2 0 6 8  
PPm 
. 0 0 1 9  
. 0 0 1 5  
7 7 . 8 0  

. 0 0 0 9  

. 0 0 3 0  

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

. O O O l  
1 5 . 3 4  

- .OOlO 
- .  0 0 0 8  

P& 

W 2 0 7 9  

. 0 0 0 4  

. 0 0 2 5  
6 1 8 . 9  

- .  0 0 1 4  
. 0 0 2 2  

PPm 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
.O O O l  

73.71 

P b  

- .  0001 
- .  0002 
1 
*Counts 
sc 
361.384 
1210108 
21270.48 
1.757733 

Zn2062 
PPm 
.0003 
. o o o o  
.7354 

.0003 

.0003 

2 
Time 

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

Zr3496 
PPm 
- . 0 0 0 8  

56.25 
.0005 

- .  0005 
- .  0011 

02/01/06 12:37:09 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

_ _  - -  _ _  - -  _ _  



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

Method: DAILY2 S a m p l e  N a m e :  2 7 3 1 2 4 s  
Run T i m e :  0 2 / 0 1 / 0 6  1 2 : 3 7 : 2 1  
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  
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  
Avge  
SDev 
%RSD 

#1 
#2 

Ag3280 
PPm 
. 0 4 8 5  
. 0 0 2 3  
4 . 7 0 8  

. 0 5 0 1  

. 0 4 6 9  

Ca3179  
PPm 
1 9 . 8 0  

. 0 8  
. 3 8 6 7  

1 9 . 7 5  
1 9 . 8 5  

L a 3 9 8 8  
PPm 
. 0 0 2 1  
. 0 0 2 8  
1 3 2 . 7  

. 0 0 4 1  

.OOOl 

N i 2 3 1 6  
PPm 
. 4 6 6 8  
. 0 0 2 0  
. 4 3 1 0  

. 4 6 5 4  

. 4 6 8 3  

S c 3 6 1 3  
%R 
1 0 2 . 5  

1 . 7  
1 . 6 2 0  

1 0 3 . 7  
1 0 1 . 3  

S r 4 2 1 5  
PPm 
.0011 
.OOOl 
1 0 . 3 2  

. 0 0 1 2  

.OOlO 

A13082 
PPm 
1 . 8 7 4  

. 0 1 2  
. 6 2 3 6  

1 . 8 8 2  
1 . 8 6 6  

Cd2265  
PPm 
. 0 4 7 7  
. o o o o  
.0015 

. 0 4 7 7  

. 0 4 7 7  

L i 6 7 0 7  
PPm 
. 0 0 0 3  
. o o o o  
2 . 0 3 0  

. 0 0 0 3  

. 0 0 0 3  

P 1 7 8 2  

. 0 0 3 2  

. 0 0 1 4  
4 4 . 4 7  

. 0 0 2 2  

. 0 0 4 2  

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

. 0 0 7  
. 3 4 3 8  

1 . 9 9 8  
2 . 0 0 8  

T h 2 8 3 7  
PPm 
- .  0 2 5 9  

. 0 0 6 8  
2 6 . 1 9  

PPm 

- . 0 3 0 6  
- .  0 2 1 1  

A s 1 8 9 0  
PPm 
1 . 9 4 4  
.010 

. 5 2 0 1  

1 . 9 5 2  
1 . 9 3 7  

Co2286 
PPm 
. 4 7 8 8  
. 0 0 1 8  
. 3 6 9 3  

. 4 8 0 1  

. 4 7 7 6  

Mg2790 
PPm 
1 9 . 3 1  

. 0 2  
. 0 8 0 5  

1 9 . 3 0  
1 9 . 3 2  

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

. 4 7 6 3  

. 4 6 3 6  

1 9 6 0 / 2  
PPm 
2 . 0 2 8  

. 0 6 9  
3 . 4 1 0  

2 . 0 7 7  
1 . 9 7 9  

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

. 0 0 0 2  
6 4 . 2 3  

- . 0 0 0 4  
- .  0002  

B 2 4 9 6  

. 1 2 7 9  

.OOlO 

. 7 7 8 9  

. 1 2 7 2  

. 1 2 8 6  

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

. 1 8 5 0  

. 1 8 8 0  

Mn2576 
PPm 
. 4 7 4 7  
. 0 0 0 9  
. 1 9 0 0  

. 4 7 4 0  

. 4 7 5 3  

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

. 4 6 8 8  

. 4 6 8 1  

S i 2 8 8 1  
PPm 
. 2 4 5 2  
.0101 
4 . 1 3 0  

. 2 5 2 4  

. 2 3 8 1  

T11908  
PPm 
1 . 9 6 7  

. 0 0 6  
. 2 8 6 9  

1 . 9 7 1  
1 . 9 6 3  

PPm 
B a 4 9 3 4  
PPm 
1 . 9 1 8  

. 0 0 7  
. 3 8 6 9  

1 . 9 2 3  
1 . 9 1 3  

Cu3247  
PPm 
. 2 3 6 6  
. 0 0 0 5  
. 1 9 5 9  

. 2 3 6 9  

. 2 3 6 3  

Mo2020 
PPm 
. 0 0 0 5  
. 0 0 0 9  
1 8 0 . 0  

- .  0 0 0 1  
. 0 0 1 2  

P d 3 4 0 4  
PPm 
. 0 0 6 3  
. 0 0 1 8  
2 8 . 1 3  

. 0 0 7 6  

.0051 

Pb220  
PPm 
. 4 6 8 9  
. 0 0 3 3  
. 7 0 7 0  

. 4 7 1 3  

. 4 6 6 6  

U 4 0 9 0  

. 0 7 5 7  

. 0 9 6 4  
1 2 7 . 3  

. 1 4 3 9  

. 0 0 7 6  

PPm 

Operator: 

01009.3 

Be3130  
PPm 
. 0 4 7 0  
.OOOl 
. 2 0 6 8  

. 0 4 6 9  

. 0 4 7 1  

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

. 0 1 7  
1 . 5 8 2  

1 . 1 0 7  
1 . 0 8 3  

Na3302 
PPm 
2 1 . 6 8  

.01 
. 0 4 0 5  

2 1 . 6 9  
2 1 . 6 8  

S 1 8 2 0  

. 4 0 9 6  

. 0 1 2 3  
3 . 0 0 3  

. 4 0 0 9  

. 4 1 8 3  

S e 1 9 6  
PPm 
2 . 0 2 0  

. 0 4 4  
2 . 1 7 1  

2 . 0 5 1  
1 . 9 8 9  

V 2 9 2 4  

. 4 7 1 3  

. 0 0 2 2  

. 4 6 2 6  

. 4 6 9 7  

. 4 7 2 8  

PPm 

PPm 

B i 2 2 3 0  
PPm 
. 0 0 7 4  
. 0 0 1 8  
2 4 . 1 1  

. 0 0 8 7  

. 0 0 6 2  

K 7 6 6 4  

1 6 . 9 3  
.15 

. 8 8 9 9  

1 7 . 0 4  
1 6 . 8 2  

Na5889 
PPm 
3 0 . 4 9  

. 0 5  
. 1 7 0 4  

3 0 . 4 5  
3 0 . 5 3  

S b 2 0 6 8  
PPm 
. 4 6 7 0  
.OOOl 
. 0 1 6 5  

. 4 6 7 0  

. 4 6 6 9  

S n 1 8 9 9  
PPm - .  0 0 1 2  

. 0 0 2 4  
2 0 4 . 4  

.0005 

PPm 

- .  0 0 2 9  

W 2 0 7 9  

. 0 0 0 7  

. 0 0 4 7  
7 1 0 . 1  

. 0 0 4 0  

PPm 

- .  0 0 2 7  



Analysis Report 02/01/06 12:41:55 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm 
- .0004 
-0002 

- 

41.18 

Zn2062 
PPm 
.4774 
.0025 
.5261 

Zr3496 
PPm 
- .  0007 

39.37 
.0003 

010094 

#l 
# 2  

- .  0005 
- .  0003 

.4756 

.4792 
- .  0009 
- .  0005 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.304 
1193055 
19404.42 
1.626448 

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

3 
NOTUSED 

4 
NOTUSED 

5 
NOTUSED 

6 
NOTUSED 
- _  
- -  

7 
NOTUSED 
- -  

#1 
# 2  

1206776 
1179334 

10000 
10000 



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

Method: DAILY2 S a m p l e  N a m e :  2 7 3 1 2 5  Operator: 
Run T i m e :  0 2 / 0 1 / 0 6  1 2 : 4 2 : 0 6  
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  
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 

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

#1 
#2 

Ag3280 
PPm 
. O O O l  
. O O O l  
1 0 1 . 2  

. o o o o  

. 0 0 0 3  

Ca3179  
PPm 
. 2 0 1 9  
. 0 0 1 3  
- 6 5 3 7  

. 2 0 1 0  

. 2 0 2 8  

L a 3 9 8 8  
PPm 
. 0 0 0 6  
. 0 0 0 5  
7 9 . 8 6  

. 0 0 0 3  

. 0 0 0 9  

N i 2 3 1 6  
PPm 
- .  0 0 0 1  

. 0 0 0 2  
2 3 0 . 0  

. O O O l  
- .  0 0 0 3  

S c 3 6 1 3  
%R 
1 0 2 . 8  

1 . 9  
1 . 8 8 9  

1 0 4 . 2  
1 0 1 . 4  

S r 4 2 1 5  
PPm 
. 0 0 0 2  
. o o o o  
1 4 . 9 8  

.OOOl 

. 0 0 0 2  

A13082 
PPm - .  0 0 9 9  

. 0 0 0 5  
5 . 1 8 1  

- .  0 0 9 6  
- . 0 1 0 3  

Cd2265  
PPm 
- .  0 0 0 0  

. 0 0 0 3  
8 7 9 . 9  

- .  0002  
. 0 0 0 2  

L i 6 7 0 7  
PPm 
. 0 0 0 2  
. o o o o  
1 0 . 2 9  

. 0 0 0 2  

. 0 0 0 2  

P 1 7 8 2  

. 0 0 1 8  

. 0 0 3 8  
2 0 6 . 2  

. 0 0 4 5  

PPm 

- .  0 0 0 8  

1 9 6 0 / 1  
PPm - .  0 0 1 4  

. 0 0 4 3  
3 1 1 . 9  

. 0 0 1 6  
- . 0 0 4 4  

T h 2 8 3 7  
PPm - .  0 0 4 4  

. o o o o  
. 3 4 1 8  

- . 0 0 4 4  
- .  0 0 4 4  

A s 1 8 9 0  
PPm 
.0006 
.0005 
8 9 . 9 2  

. 0 0 0 9  

. 0 0 0 2  

Co2286 
PPm 
. 0 0 1 3  
. o o o o  
. 9 1 0 9  

. 0 0 1 3  

. 0 0 1 3  

Mg2790 
PPm 
. 1 2 4 5  
. 0 0 0 9  
. 7 1 8 5  

. 1 2 5 2  

. 1 2 3 9  

2 2 0 3 / 1  
PPm - .  0 0 0 6  

. 0 0 0 8  
1 2 1 . 5  

- .OOOl 
- . 0 0 1 2  

1 9 6 0 / 2  
PPm 
. 0 0 4 5  
. 0 0 2 1  
4 7 . 1 8  

. 0 0 3 0  

. 0 0 6 0  

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

. 0 0 0 2  
1 6 7 . 2  

. o o o o  
- . 0 0 0 2  

B 2 4 9 6  

. 0 0 2 9  

. 0 0 0 9  
3 0 . 8 3  

. 0 0 3 6  

. 0 0 2 3  

C r 2 6 7 7  
PPm - .  0 0 0 5  

5 4 . 3 4  

- .  0 0 0 3  
- .  0 0 0 8  

PPm 

. 0 0 0 3  

Mn2576 
PPm 
. 0 0 0 6  
. o o o o  
6 . 0 8 2  

. 0 0 0 7  

. 0 0 0 6  

2 2 0 3 / 2  
PPm 
- .  0 0 1 3  

. 0 0 0 4  
2 8 . 2 2  

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

S i 2 8 8 1  
PPm 
. 0 1 1 6  
. 0 0 3 0  
2 5 . 7 1  

. 0 0 9 5  

. 0 1 3 7  

T11908  
PPm - .  0 0 0 6  

. 0 0 0 4  
6 3 . 6 8  

- .  0 0 0 3  
- .  0 0 0 9  

Ba4934  
PPm 
. o o o o  
. o o o o  
1 3 2 . 4  

. o o o o  

. o o o o  

Cu3247  
PPm - .  0 0 0 2  

. 0 0 0 5  
2 7 4 . 8  

. 0 0 0 2  
- . 0 0 0 5  

Mo2020 
PPm 
. 0 0 0 5  
. 0 0 0 4  
7 3 . 8 4  

. 0 0 0 8  

. 0 0 0 3  

P d 3 4 0 4  
PPm 
. 0 0 4 5  
. O O O l  
1 . 7 0 2  

. 0 0 4 4  

. 0 0 4 5  

P b 2 2 0  
PPm 
- .  0 0 1 1  

. 0 0 0 5  
4 6 . 9 1  

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

U 4 0 9 0  

. 0 2 0 7  

. 0 1 7 6  
8 4 . 9 5  

. 0 0 8 3  

. 0 3 3 1  

PPm 

010095 
Be3130  B i 2 2 3 0  
PPm PPm 
- . o o o o  - .  0 0 2 0  

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

- .  0 0 0 0  . 0 0 0 4  
- . o o o o  - .  0044  

F e 2 7 1 4  K 7 6 6 4  

. 0 3 6 6  . 2 0 2 2  

. 0 0 0 6  . 0 1 2 6  
1 . 5 0 5  6 . 2 5 7  

PPm PPm 

. 0 3 6 2  . 2 1 1 2  

. 0 3 7 0  . 1 9 3 3  

Na3302 Na5889  
PPm PPm 
3 . 9 3 5  4 . 8 7 9  

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

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

S 1 8 2 0  S b 2 0 6 8  

. 4 0 4 2  - .  0012  

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

PPm PPm 

. 4 0 2 4  - .  0 0 6 7  

. 4 0 6 1  . 0 0 4 3  

S e 1 9 6  S n 1 8 9 9  
PPm PPm 
. 0 0 2 6  - .  0 0 3 0  
. o o o o  . 0 0 2 5  
. l o 1 6  8 2 . 2 5  

. 0 0 2 6  - .  0 0 1 3  

. 0 0 2 6  - .  0 0 4 8  

V 2 9 2 4  W 2 0 7 9  

- .  0004  . 0 0 1 3  
. O O O l  . 0 0 1 9  

1 7 . 1 4  1 4 2 . 6  

PPm PPm 

- . 0 0 0 3  - .  0 0 0 0  
- . 0 0 0 4  . 0 0 2 6  



Analysis Report 0 2 / 0 1 / 0 6  1 2 : 4 6 : 4 0  PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 0  
. 0 0 0 2  

4 7 5 . 2  

PPm 
Zn2 0 6 2  
PPm 
.OOlO 
.OOOl 
5 . 9 6 2  

Z r 3 4 9 6  
PPm 
- .  0002  

. O O O l  
2 8 . 5 5  

0100% 

#l 
# 2  

.OOOl 
- .  0001 

. O O l O  

. O O l l  
- .  0 0 0 3  
- .  0002  

4 
NOTUSED 

7 
NOTUSED 
_ _  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

3 
NOTUSED 

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

6 
NOTUSED 
- -  

NOTUSED 
_ _  

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

#1 
#2 

1 2 1 2 2 7 5  
1 1 8 0 1 6 0  

10000 
10000 



A n a l y s i s  Report  0 2 / 0 1 / 0 6  1 2  : 51 : 2 5  PM Page 1 

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

Operator:  

010097 

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  

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

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

#1 . 0 0 0 7  - .  0 0 2 6  . 0 0 0 4  . 0 0 0 8  . o o o o  - .  0 0 0 1  - .  0 0 0 3  
#2 .OOOl - .  0 0 3 0  . 0 0 2 1  . 0 0 2 3  .OOOl - . o o o o  . 0 0 3 4  

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

A v g e  . 0 9 3 4  . O O O l  . 0 0 0 6  - .  0 0 0 1  . o o o o  . 0 2 5 1  . 2 1 9 7  
SDev .OOOl . o o o o  . 0 0 0 2  . 0 0 0 2  . 0 0 0 2  . 0 0 5 4  . 0 0 0 7  
%RSD . 1 1 3 7  4 . 2 9 0  2 8 . 5 9  1 8 2 . 4  6 2 7 . 6  2 1 . 6 1  . 3 2 4 1  

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

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

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2 02  0 Na3302 Na5889  

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

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

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S 1 8 2 0  S b 2 0 6 8  

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

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

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

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

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

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

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

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

#1 .O O O l  - . 0 0 4 3  - .  0 0 0 1  - .  0032  . 0 4 8 9  - .  0 0 0 6  . 0 0 2 2  
#2 . O O O l  - .  0 0 2 3  - .  0 0 0 0  . 0 0 1 5  . 0 3 5 7  - .  0 0 0 5  . 0 0 3 6  



Analysis Report 

Elem Y - 3710 Zn2062 Zr3496 
Units ppm PPm PPm 
Avge - .  0001 .0004 . o o o o  
SDev . o o o o  .OOOl .OOOl 
%RSD 63.16 21.42 144.3 

02/01/06 12:51:25 PM 

#1 - .  0001 .0005 .OOOl 
# 2  - .  0000 .0004 - .  0000 
IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1172230 10000 

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

_ _  _ _  - -  - -  SDev 8065.260 .OOOOOOO - -  
%RSD .6880271 .OOOOOOO - -  _ _  - -  - -  - -  



A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  2 7 3 1 2 7  
Run T i m e :  0 2 / 0 1 / 0 6  1 2 : 5 1 : 3 7  
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  
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 

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

#1 
# 2  

A93280 
PPm 
. 0 0 0 7  
. 0 0 1 5  
2 3 5 . 3  

. 0 0 1 8  
- .  0004  

Ca3179  
PPm 
. 0 5 2 2  
. 0 0 1 3  
2 . 4 2 6  

, 0 5 3 1  
. 0 5 1 3  

L a 3 9 8 8  
PPm 
. 0 0 1 2  
. 0 0 1 9  
1 5 5 . 8  

. 0 0 2 6  
- .  0 0 0 1  

N i 2 3 1 6  
PPm 
- .  0 0 0 3  

. 0 0 0 6  
2 0 8 . 7  

.OOOl 
- .  0007  

S c 3 6 1 3  
% R  
1 0 1 . 6  

. 4  
. 3 9 8 8  

1 0 1 . 4  
1 0 1 . 9  

S r 4 2 1 5  
PPm 
. O O O l  
.OOOl 
8 1 . 4 8  

.OOOl 

. o o o o  

A13082 
PPm 
- .  0 0 8 1  

. 0 1 2 1  
1 5 0 . 1  

. 0 0 0 5  
- .  0 1 6 6  

Cd2265  
PPm 
.OOOl 
.OOOl 
1 5 0 . 2  

. 0 0 0 2  
- .  0 0 0 0  

L i 6 7 0 7  
PPm 
. 0 0 0 2  
.OOOl 
4 2 . 6 5  

. 0 0 0 2  

.OOOl 

P 1 7 8 2  

.0111 

. 0 0 3 3  
2 9 . 8 4  

. 0 1 3 5  

. 0 0 8 8  

1 9 6 0 / 1  
PPm 
. 0 0 2 7  
. 0 0 2 9  
1 0 5 . 2  

. 0 0 4 8  

. 0 0 0 7  

T h 2 8 3 7  
PPm 
- . 0 0 3 4  
.0011 

PPm 

3 3 . 8 7  

- . 0 0 4 2  
- .  0 0 2 6  

A s 1 8 9 0  
PPm 
. 0 0 1 8  
.OOlO 
5 3 . 2 1  

. 0 0 2 5  

.0011 

Co2286 
PPm 
. 0 0 0 3  
. o o o o  
2 . 9 1 0  

. 0 0 0 3  

. 0 0 0 3  

Mg2790 
PPm 
. 1 2 9 3  
. 0 1 4 2  
1 0 . 9 9  

. 1 3 9 3  

. 1 1 9 2  

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

. 0 0 3 7  

. 0 0 3 5  

1 9 6 0 / 2  
PPm 
. 0 0 2 8  
.OOOl 
4 . 8 1 5  

. 0 0 2 9  

. 0 0 2 7  

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

. 0 0 0 2  
1 5 3 0 .  

.OOOl 
- .  0 0 0 1  

B 2 4 9 6  

. 0 0 2 7  

. 0 0 0 2  
6 . 1 7 7  

. 0 0 2 6  

. 0 0 2 8  

C r 2 6 7 7  
PPm . o o o o  
.0011 
4 1 3 1 .  

. 0 0 0 8  

PPm 

- .  0 0 0 7  

Mn2576 
PPm 
. 0 0 0 7  
. o o o o  
5 . 0 1 7  

. 0 0 0 7  

. 0 0 0 6  

2 2 0 3 / 2  
PPm 
- .  0 0 1 8  

. 0 0 1 3  
7 5 . 8 6  

- .  0 0 2 7  
- .  0 0 0 8  

S i 2 8 8 1  
PPm 
. 0 1 9 8  
. 0 0 5 0  
2 5 . 3 3  

. 0 2 3 3  

. 0 1 6 2  

T11908  
PPm - .  0 0 2 5  

. 0 0 0 7  
2 7 . 2 5  

- .  0020  
- .  0 0 2 9  

Ba4934  
PPm . o o o o  
.OOOl 
4 6 3 . 8  

.OOOl 
- .  0 0 0 0  

Cu3247  
PPm . o o o o  
. 0 0 0 2  
5 0 1 . 3  

- .  0 0 0 1  
. 0 0 0 2  

Mo2020 
PPm 
. 0 0 0 4  
. 0 0 0 8  
1 9 6 . 5  

- .  0 0 0 1  
. 0 0 0 9  

P d 3 4 0 4  
PPm 
. 0 0 4 5  
. 0 0 4 5  
9 8 . 8 3  

. 0 0 7 7  

. 0 0 1 4  

Pb220  
PPm . o o o o  
. 0 0 0 8  
1 7 1 6 .  

- .  0 0 0 5  
. 0 0 0 6  

U 4 0 9 0  

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

. 0 7 8 6  

PPm 

- .  0 0 1 4  

Operator: 

01oos9 

Be3130  
PPm 
- . o o o o  

. o o o o  
1 2 5 . 9  

- . o o o o  
- .OOOl 

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

. 0 5 3 6  

. 0 2 8 4  

Na3302 
PPm 
4 . 0 5 7  

. 3 6 8  
9 . 0 6 8  

4 . 3 1 7  
3 . 7 9 7  

S 1 8 2 0  

. 4 3 0 8  

.OOOl 

. 0 3 3 5  

. 4 3 0 9  

. 4 3 0 7  

S e 1 9 6  
PPm 
. 0 0 2 8  
.OOlO 
3 7 . 5 1  

. 0 0 3 6  

. 0 0 2 1  

U 2 9 2 4  

- . o o o o  
. 0 0 0 2  

1 4 5 4 .  

- .  0002  
.OOOl 

PPm 

PPm 

B i 2 2 3 0  
PPm 
. 0 0 1 6  
. 0 0 7 8  
4 8 7 . 7  

. 0 0 7 1  
- . 0 0 3 9  

K 7 6 6 4  

. 2 3 9 6  

. 0 2 3 7  
9 . 8 9 1  

. 2 5 6 3  

. 2 2 2 8  

Na5889  
PPm 
5 . 1 5 6  

. 0 0 7  
. 1 3 6 5  

5 . 1 6 0  
5 .151  

S b 2 0 6 8  
PPm 
. 0 0 3 6  
. 0 0 0 4  
1 1 . 0 3  

. 0 0 3 4  

. 0 0 3 9  

S n 1 8 9 9  
PPm - .  0 0 0 5  

. 0 0 1 2  
2 1 9 . 6  

PPm 

- .  0014  
. 0 0 0 3  

W 2 0 7 9  

. 0 0 1 3  

. 0 0 0 8  
6 3 . 2 7  

. 0 0 1 9  

. 0 0 0 7  

PPm 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#l 
# 2  

Y 3710 

- .  0001 
. o o o o  

61.08 

PPm 

- .  0000 
- .  0001 

1 
*Counts 
sc 
361.384 
1182994 
4786.406 
.4046009 

1179610 
1186379 

Zn2062 
PPm 
.0043 
.0002 
4.711 

.0044 

.0041 

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

Zr3496 
PPm 
.OOOl 
.0009 
971.2 

.0007 
- .  0006 

3 
NOTUSED 
_ _  

02/01/06 12:56:11 PM 

O l O I G O  



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

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

Operator:  

010101 

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 
Avge  .OOOl - . 0 0 8 8  . 0 0 2 5  . 0 0 2 6  . o o o o  - .  0 0 0 0  - .  0001 

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

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

E l e m  Ca3179  Cd2265  Co2286 C r 2 6 7 7  Cu3247  F e 2 7 1 4  K 7 6 6 4  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . 0 4 4 2  . o o o o  . 0 0 0 6  . O O O l  . O O O l  . 0 2 3 7  . 3 5 7 5  
SDev . 0 0 0 4  . O O O l  . 0 0 0 3  .OOOl . 0 0 0 5  . 0 2 0 4  . 0 1 9 0  
%RSD . 9 4 2 3  1 8 2 . 9  4 3 . 2 8  1 0 1 . 2  4 8 0 . 8  8 6 . 3 8  5 . 3 2 0  

#1 . 0 4 4 5  .OOOl . 0 0 0 8  . O O O l  . 0 0 0 4  . 0 3 8 1  . 3 7 1 0  
#2 . 0 4 3 9  - . o o o o  . 0 0 0 4  . o o o o  - .  0 0 0 2  . 0 0 9 2  . 3 4 4 1  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889  

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

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

#1 . 0 0 0 6  . O O O l  . 0 6 4 0  . 0 0 0 5  . 0 0 0 7  4 . 2 8 1  5 . 4 3 6  
#2 . 0 0 0 4  . O O O l  . 0 6 3 3  . 0 0 0 5  . O O O l  4 . 1 8 3  5 . 4 5 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  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 
Avge  . O O l O  . 0 0 4 0  . 0 0 3 1  - .  0 0 1 8  . 0 0 1 9  . 4 5 6 7  - .  0002  
SDev . O O O l  . 0 0 4 2  . 0 0 0 6  . 0 0 0 8  . 0 0 1 6  . 0 0 9 6  . 0 0 2 6  
%RSD 1 0 . 4 5  1 0 2 . 5  1 8 . 0 1  4 4 . 6 5  8 3 . 8 0  2 . 1 0 8  1 3 7 1 .  

#1 .0011 . 0 0 7 0  . 0 0 3 5  - .  0024  . 0 0 3 0  . 4 4 9 9  - .  0 0 2 1  
#2 - 0 0 0 9  . O O l l  . 0 0 2 7  - .  0012  . 0 0 0 8  . 4 6 3 5  . 0 0 1 7  

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

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

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

#1 . O O O l  - .  0 0 3 5  - .OOOl - .  0 0 1 5  . 0 2 5 3  - .  0002  . 0 0 0 5  
#2  . o o o o  - .  0 0 2 1  . o o o o  . O O l O  . 0 1 6 2  - .  0 0 0 4  - .  0 0 1 7  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge . o o o o  .0007 .OOOl 
SDev . o o o o  .OOOl .OOOl 
%RSD 111.3 17.12 127.6 

02/01/06 01:00:56 PM Page 2 

OlOlc12 

#1 . o o o o  .0008 .0002 
#2 . o o o o  .0006 . 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 1179825 10000 

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

_ -  - -  _ _  _ _  SDev 10762.17 .OOOOOOO - -  
%RSD .9121832 .OOOOOOO - -  - -  _ -  - -  - -  



A n a l y s i s  Report 

Method: DAILY2 S a m p l e  N a m e :  c c v 2  
Run T i m e :  0 2 / 0 1 / 0 6  1 3 : 0 1 : 0 8  
C o m m e n t  : 
Mode: CONC C o r r  

E l e m  Ag3280 
U n i t s  ppm 
A v g e  . 9 6 8 0  
SDev - 0 0 3 2  
%RSD . 3 2 9 5  

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

E r r o r s  LC P a s s  

Low . g o o 0  
High 1 . 1 0 0  

E l e m  Ca3179  
U n i t s  ppm 
A v g e  1 9 . 8 4  
SDev . 0 2  
%RSD . l o 6 0  

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

E r ro r s  LC P a s s  

Low 1 8 . 0 0  
High 2 2 . 0 0  

E l e m  L a 3 9 8 8  
U n i t s  ppm 
Avge  4 . 9 2 7  
SDev .010 
%RSD . 1 9 5 7  

#I 4 . 9 2 0  
#2 4 . 9 3 3  

E r ro r s  LC P a s s  
High 5 . 5 0 0  
Low 4 . 5 0 0  

E l e m  N i 2 3 1 6  
U n i t s  ppm 
Avge 4 . 8 7 9  
SDev .OlO 
%RSD . 2 0 3 8  

#1 4 . 8 8 6  
#2 4 . 8 7 2  

E r r o r s  LC P a s s  
High 5 . 5 0 0  
Low 4 . 5 0 0  

E l e m  S c 3 6 1 3  

F a c t o r :  1 

A13082 
PPm 
9 . 8 7 6  

. 0 6 4  
. 6 4 5 3  

9 . 8 3 1  
9 . 9 2 1  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

Cd2265  
PPm 
. 9 8 6 4  
. 0 0 1 5  
. 1 5 4 2  

. 9 8 7 5  

. 9 8 5 4  

LC P a s s  
1 . 1 0 0  
. g o o 0  

L i 6 7 0 7  
PPm 
4 . 8 1 6  

. 0 1 4  
. 2 9 1 8  

4 . 8 0 6  
4 . 8 2 6  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

P 1 7 8 2  

5 . 0 4 0  
. 0 2 3  

. 4 6 4 6  

5 . 0 5 7  
5 . 0 2 4  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

1 9 6 0 / 1  

P& 

A s 1 8 9 0  
PPm 
5 . 0 2 5  

. 0 1 2  
. 2 3 9 6  

5 . 0 1 7  
5 . 0 3 4  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Co2286  
PPm 
5 . 0 3 9  

. 0 0 3  
. 0 6 8 9  

5 . 0 3 7  
5 . 0 4 2  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Mg2790 
PPm 
1 9 . 8 8  

.Ol 
. 0 3 1 0  

1 9 . 8 8  
1 9 . 8 8  

LC P a s s  
2 2 . 0 0  
1 8 . 0 0  

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

. 0 8 7  
1 . 7 7 9  

4 . 9 4 4  
4 . 8 2 1  

NOCHECK 

1 9 6 0 / 2  

Operator: 

B 2 4 9 6  

4 . 8 0 3  
. 0 2 8  

. 5 7 6 6  

4 . 7 8 4  
4 . 8 2 3  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

C r 2 6 7 7  
PPm 
1 . 9 7 3  
.001 

. 0 3 8 5  

1 . 9 7 3  
1 . 9 7 4  

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

Mn2576 
PPm 
. 9 9 8 7  
.OOOl 
. 0 1 2 7  

. 9 9 8 6  

. 9 9 8 8  

LC P a s s  
1 . 1 0 0  
. g o o 0  

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

. 0 0 6  
. 1 3 0 4  

4 . 9 1 2  
4 . 9 2 1  

NOCHECK 

PPm 

S i 2 8 8 1  

Ba4934  
PPm 
9 . 8 6 5  

. 0 4 6  
. 4 6 4 1  

9 . 8 3 3  
9 . 8 9 8  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

Cu3247  
PPm 
2 . 0 1 6  

. 0 1 5  
. 7 3 2 3  

2 . 0 0 6  
2 . 0 2 6  

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

Mo2020 
PPm 
5 . 0 4 5  

. 0 0 5  
. 0 9 6 5  

5 . 0 4 2  
5 . 0 4 8  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

P d 3 4 0 4  
PPm 
. 9 9 8 2  
. 0 0 3 8  
. 3 8 0 4  

. 9 9 5 5  
1 . 0 0 1  

LC P a s s  
1 . 1 0 0  
. g o o 0  

P b 2 2 0  

Be3130  
PPm 
. 9 6 8 0  
. 0 0 0 6  
. 0 6 2 7  

. 9 6 8 4  

. 9 6 7 6  

LC P a s s  
1 . 1 0 0  
. g o o 0  

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

. 0 2  
. 2 3 9 7  

1 0 . 2 0  
1 0 . 1 7  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

Na3302 
PPm 
2 8 . 6 5  

. 0 4  
. 1 4 2 4  

2 8 . 6 2  
2 8 . 6 8  

LC P a s s  
3 3 . 0 0  
2 7 . 0 0  

S 1 8 2 0  

. 9 9 6 1  

. 0 0 9 4  

. 9 4 6 4  

. 9 8 9 4  
1 . 0 0 3  

LC Pass 
1 . 1 0 0  
. g o o 0  

S e 1 9 6  

PPm 

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

. 0 1 9  
. 3 8 4 4  

5 . 0 1 2  
5 . 0 4 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

K 7 6 6 4  

1 8 . 7 2  
. 1 6  

. 8 7 9 3  

1 8 . 6 0  
1 8 . 8 3  

LC P a s s  
2 2 . 0 0  
1 8 . 0 0  

Na5889 
PPm 

H 4 0 . 6 7  
. 2 5  

. 6 0 7 4  

H 4 0 . 4 9  
H40 .84  

PPm 

LC High 
3 3 . 0 0  
2 7 . 0 0  

S b 2 0 6 8  
PPm 
1 . 0 0 2  

. o o o  
. 0 4 8 9  

1 . 0 0 1  
1 . 0 0 2  

LC P a s s  
1 . 1 0 0  
.g000 

S n 1 8 9 9  



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

U n i t s  %R 
A v g e  9 7 . 3 2  
SDev . 6 4  
%RSD . 6 5 2 6  

PPm 
5 . 1 3 9  

. l o 6  
2 . 0 5 7  

PPm 
5 . 1 8 2  

. 0 1 9  
. 3 7 0 9  

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

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

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

5 . 2 1 4  
5 . 0 6 4  

5 . 1 6 9  
5 . 1 9 6  

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

Er rors  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  ppm 
A v g e  5 . 0 1 3  
SDev .019 
%RSD . 3 8 0 8  

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

T i 3 3 4 9  
PPm 
4 . 8 0 3  

. 0 0 8  
. 1 6 5 4  

T11908  U - 4 0 9 0  V - 2 9 2 4  W - 2 0 7 9  
PPm PPm PPm PPm 
5 . 0 9 6  1 . 0 3 9  4 . 9 5 3  1 . 0 6 1  

. 0 2 6  . 0 0 3  . 0 0 4  .001 
. 5 0 3 5  . 2 4 8 4  . 0 8 4 0  . 0 5 0 4  

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

. 9 7 5 8  

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

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

E r r o r s  LC P a s s  
H i g h  5 . 5 0 0  
L o w  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 . 5 0 0  1 . 1 0 0  
4 . 5 0 0  . g o o 0  4 . 5 0 0  .g000 

E l e m  Y 3 7 1 0  
U n i t s  pcm 
Avge  4 . 9 6 9  
SDev . 0 0 7  
%RSD . 1 4 2 3  

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

PPm 
4 . 8 9 5  

. 0 0 4  
. 4 1 8 5  

. 0 0 2  
. 0 4 2 8  

#1 4 . 9 6 4  
# 2  4 . 9 7 4  

1 . 0 1 7  
1 . 0 1 1  

4 . 8 9 7  
4 . 8 9 4  

E r ro r s  LC P a s s  
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 1132686 
SDev 7394.216 
%RSD .6528034 

#1 1127458 
# 2  1137915 

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

10000 
10000 

4 

02/01/06 01:05:41 PM Page 3 

5 6 019165 



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

Method: DAILY2 Sample N a m e :  c c b 2  
Run T i m e :  0 2 / 0 1 / 0 6  1 3 : 0 5 : 5 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 r r o r s  
High 
Low 

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

#1 
#2 

E r ro r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

E l e m  

Ag3280 
PPm 
. 0 0 0 4  
. 0 0 0 4  
9 4 . 2 2  

. O O O l  

. 0 0 0 7  

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

Ca3179  
PPm 
. 0 0 1 9  
. o o o o  
1 . 2 7 0  

. 0 0 1 9  

. 0 0 1 9  

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

L a 3 9 8 8  
PPm 
. 0 0 1 2  
. 0 0 0 3  
2 7 . 1 3  

. O O l O  

. 0 0 1 4  

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

N i 2 3 1 6  
PPm 
. 0 0 0 4  
. O O O l  
1 4 . 2 5  

. 0 0 0 4  

. 0 0 0 5  

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

S c 3 6 1 3  

A13082 
PPm 
- .  0 0 6 7  

. 0 0 3 1  
4 6 . 0 0  

- .  0 0 4 5  
- .  0 0 8 9  

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

Cd2265  
PPm 
. O O O l  
. O O O l  
4 0 . 6 0  

. O O O l  

. 0 0 0 2  

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

L i 6 7 0 7  
PPm 
. 0 0 0 2  
.OOOl 
2 3 . 0 7  

. 0 0 0 3  

. 0 0 0 2  

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

P 1 7 8 2  
PPm 
- .  0 0 6 2  

. O O O l  
2 . 2 0 6  

- . 0 0 6 1  
- .  0 0 6 3  

LC P a s s  
. O l O O  
- .  0 1 0 0  

1 9 6 0 / 1  

A s 1 8 9 0  
PPm 
. 0 0 2 8  
. 0 0 0 4  
1 4 . 6 1  

. 0 0 3 1  

. 0 0 2 5  

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

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

.0005 

. 0 0 0 7  

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

Mg2790 
PPm 
. 0 0 6 3  
. 0 0 1 8  
2 8 . 3 5  

. 0 0 5 0  

. 0 0 7 6  

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

2 2 0 3 / 1  
PPm 
. 0 0 3 0  
. 0 0 3 1  
1 0 3 . 3  

. 0 0 5 3  

. 0 0 0 8  

NOCHECK 

1 9 6 0 / 2  

B 2 4 9 6  

. 0 0 9 0  

. 0 0 1 6  
1 7 . 7 2  

. O l O l  

. 0 0 7 9  

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

C r 2 6 7 7  
PPm 
. 0 0 0 5  
. 0 0 0 5  
9 0 . 6 7  

. 0 0 0 2  

. 0 0 0 8  

LC P a s s  
. 0 0 5 0  

PPm 

- . 0 0 5 0  

Mn2576 
PPm 
. O O O l  
. O O O l  
1 9 4 . 8  

- .  0 0 0 0  
. 0 0 0 2  

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

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

- .  0 0 1 1  
. 0 0 3 0  

NOCHECK 

Ba4934  
PPm 
. 0 0 0 2  
. o o o o  
3 . 3 1 9  

. 0 0 0 2  

. 0 0 0 2  

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

Cu3247  
PPm 
. 0 0 0 9  
. 0 0 0 5  
5 5 . 8 5  

. 0 0 0 6  

. 0 0 1 3  

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

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

. 0 0 2 6  

. 0 0 2 0  

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

Pd3404  
PPm 
. 0 0 3 7  
. 0 0 1 9  
5 2 . 0 5  

H . 0 0 5 1  
. 0 0 2 3  

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

Operator:  

OlOlG6 

S i 2 8 8 1  P b 2 2 0  

Be3130  
PPm - .  0 0 0 0  

. o o o o  
1 1 7 9 .  

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

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

. 0 1 8 5  

. 0 2 6 4  

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

Na3302 
PPm 

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

H .  1538 
H . 1 2 4 3  

LC High 
. 0 5 0 0  
- .  0 5 0 0  

S 1 8 2 0  

. 0 0 1 9  

. 0 0 5 9  
3 0 7 . 4  

PPm 

- .  0 0 2 3  
. 0 0 6 1  

LC P a s s  
. O l O O  
- .  0 1 0 0  

S e 1 9 6  

B i 2 2 3 0  
PPm 
. 0 0 2 8  
. 0 0 0 3  
8 . 7 8 6  

. 0 0 2 7  

. 0 0 3 0  

LC P a s s  
. O l O O  
- .  0 1 0 0  

K 7 6 6 4  

. 0 0 3 9  

. 0 0 3 1  
7 9 . 7 9  

. 0 0 1 7  

. 0 0 6 1  

LC P a s s  
.1000 
- .  1 0 0 0  

Na5889  
PPm 
- .  0012  

. 0 0 4 1  
3 3 5 . 9  

. 0 0 1 7  

PPm 

- .  0 0 4 2  

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

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

. 0 0 5 3  

. 0 0 2 9  

LC P a s s  
. O l O O  
- .  0 1 0 0  

S n 1 8 9 9  
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Units %R 
Avge  9 6 . 9 7  
SDev . 5 7  
%RSD . 5 8 7 3  

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

PPm 
. 0 0 3 2  

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

. 0 0 2 4  
7 4 . 8 8  

.0015 . 0 0 0 9  . 0 0 0 2  . o o o o  
4 6 . 9 0  5 4 . 4 0  9 . 5 2 3  1 7 . 8 4  

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

- .  0 0 2 7  
. 0 0 5 0  

. 0 0 4 9  

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

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  LC P a s s  
.OlOO . 0 0 3 0  . 0 0 5 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0 0 5 0  - .  0 0 5 0  

E l e m  S r 4 2 1 5  
U n i t s  p p m  
A v g e  . O O O l  
SDev . o o o o  
%RSD 1 8 . 1 1  

T h 2 8 3 7  
PPm 
- .  0 0 0 9  

. 0 0 1 3  
1 5 0 . 3  

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. 0 0 0 2  
1 1 9 . 2  

W 2 0 7 9  V - 2 9 2 4  - T11908  U - 4 0 9 0  
PPm 
. 0 0 5 6  

PPm PPm PPm 
. 0 3 9 9  . 0 0 0 4  . 0 0 3 2  

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

#1 .OOOl 
#2 .OOOl 

- .  0 0 1 8  
.OOOl 

. o o o o  

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

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

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

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

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
.OlOO . l o o 0  . 0 0 5 0  . O l O O  - .  0100 - .  1000 - .  0 0 5 0  - .  0100 

E l e m  Y 3 7 1 0  
U n i t s  p p m  
Avge  .OOOl 
SDev . o o o o  
%RSD 5 1 . 1 0  

Zn2062 
PPm 
. 0 0 0 2  
.OOOl 
3 9 . 8 3  

Z r 3 4 9 6  
PPm 
. 0 0 0 8  
. 0 0 0 6  
7 1 . 6 7  

#1 . o o o o  
#2 . O O O l  

.OOOl 

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

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

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

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



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ _  
Avge 1128630 10000 _ -  
SDev 6550.637 . O O O O O O O  - -  
%RSD .5804061 . O O O O O O O  - -  

- -  - -  

#1 
#2 

1133262 10000 
1123998 10000 

02/01/06 01:10:27 PM Page 3 

4 
NOTUSED 

5 
NOTUSED 

6 OlO-j.68 



Analysis Report 02/01/06 01:15:12 PM page 1 

Method: DAILY2 Sample Name: cri 
Run Time: 02/01/06 13:10:39 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge .0205 .0982 .0215 
SDev .0014 .0078 .OOlO 
%RSD 6.794 7.925 4.463 

Units ppm PPm PPm 

#1 .0215 .lo37 .0222 
#2 .0195 .0927 .0208 

Errors LC Pass NOCHECK LC Pass 
High .0300 .0300 
Low .OlOO .OlOO 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0047 .0103 .0997 
SDev .0026 .0002 .0013 
%RSD 55.52 1.834 1.270 

#1 .0066 .0104 .lo06 
#2 .0029 .0101 .0988 

Errors NOCHECK LC Pass LC Pass 
High .0150 .1500 
Low .0050 .0500 

Elem La3988 Li6707 Mg2790 

Avge .0016 .0727 .0107 
SDev .0022 .OOOl .0088 
%RSD 136.2 .1700 82.84 

Units ppm PPm PPm 

#1 .0031 .0726 .0169 
# 2  . O O O l  .0728 .0044 

Errors NOCHECK LC Pass NOCHECK 

Low .0500 
High .1500 

Elem Ni2316 P - 1782 2203/1 

Avge .0805 .lo03 .0061 
SDev .0006 .0002 .0015 
%RSD .7136 .1971 23.92 

Units ppm PPm PPm 

#1 .0810 .loo2 .0071 
#2 .0801 .lo05 .0051 

Errors LC Pass LC Pass NOCHECK 

Low .0400 .0500 
High .1200 .1500 

Elem Sc3613 1960/1 1960/2 

Operator: 

0101G9 

B 2496 Ba4934 Be3130 Bi2230 

.lo40 .0205 .0098 .0006 

.0003 .OOOl . o o o o  .0054 

.3288 .3534 .2481 871.0 

PPm PPm PPm PPm 

.lo38 .0206 .0099 .0045 

.lo42 .0205 .0098 - .  0032 
LC Pass LC Pass LC Pass NOCHECK 
.1500 .0300 .0150 
.0500 .OlOO .0050 

Cr2677 Cu3247 Fe2714 K 7664 

.0207 .0504 .1349 .0208 

.0003 .OOOl .0179 .0314 
1.303 .2869 13.26 150.8 

PPm PPm PPm PPm 

.0209 .0503 .1476 .0430 

.0205 .0505 .1223 - .  0014 
LC Pass LC Pass LC Pass NOCHECK 
.0300 .0750 .1500 
.OlOO .0250 .0500 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
.0302 .0214 .287a .0173 
. o o o o  .0005 .3350 .0129 
.lo52 2.431 116.4 74.95 

.0302 .0210 .5247 .0264 

.0302 .0218 .0510 .0081 

LC Pass LC Pass NOCHECK NOCHECK 
.0450 .0300 
.0150 .OlOO 

2203/2 Pd3404 S 1820 Sb2068 

.0039 .0045 - .  0059 .1278 

.0004 .0060 .0037 .O O O l  
10.72 134.7 62.55 .0847 

PPm PPm PPm PPm 

.0036 .0088 - .0085 .1279 

.0042 .0002 - .0033 .1278 

NOCHECK NOCHECK NOCHECK LC Pass 
.1800 
.0600 

Si2881 Pb220 Se196 Sn1899 



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

U n i t s  
Avge  
SDev 
%RSD 

#1 
#2 

E r ro r s  
High 
Low 

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

#1 
# 2  

E r r o r s  
H i g h  
Low 

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

#1 
# 2  

E r r o r s  
High 
Low 

%R 
9 9 . 5 4  

. 7 8  
. 7 8 1 0  

1 0 0 . 1  
9 8 . 9 9  

NOCHECK 

S r 4 2 1 5  
PPm 
. 0 2 1 1  
.OOOl 
. 4 6 0 6  

. 0 2 1 1  

.0210 

LC P a s s  
. 0 3 0 0  
.OlOO 

Y 3 7 1 0  

.OOOl 

.OOOl 
1 5 3 . 5  

- .  0 0 0 0  
-0001 

NOCHECK 

P b  

PPm 
. 0 0 7 8  
. 0 0 2 0  
2 5 . 7 8  

. 0 0 6 4  

. 0 0 9 2  

NOCHECK 

T h 2 8 3 7  
PPm 
- .  0002  

. 0 0 2 0  
1 0 5 6 .  

- .  0016  
. 0 0 1 2  

NOCHECK 

Zn2 0 62  
PPm 
. 0 4 0 9  
. 0 0 0 2  
. 5 5 3 2  

. 0 4 1 0  

. 0 4 0 7  

LC P a s s  
. 0 6 0 0  
. 0 2 0 0  

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

. 0 1 1 7  

. 0 1 3 0  

NOCHECK 

T i 3 3 4 9  
PPm 
. 0 1 9 2  
. O O O l  
. 6 3 9 6  

. 0 1 9 2  

. 0 1 9 1  

LC P a s s  
. 0 3 0 0  
.OlOO 

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

. 0 9 3 5  

. 0 9 3 7  

NOCHECK 

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

. 1 2 2 7  

. 1 1 6 2  

LC P a s s  
. 1 5 0 0  
. 0 5 0 0  

T11908  
PPm 
. 0 1 9 5  
. 0 0 1 7  
8 . 7 1 0  

. 0 1 8 3  

. 0 2 0 7  

LC P a s s  
. 0 3 0 0  
. O l O O  

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

. 0 0 4 8  

. 0 0 4 5  

LC P a s s  
. 0 0 9 0  
. 0 0 3 0  

U - 4 0 9 0  
PPm 
. 2 5 5 8  
. 0 5 5 7  
2 1 . 7 9  

. 2 9 5 2  

. 2 1 6 4  

NOCHECK 

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

. O l O O  

.0117 

LC P a s s  
. 0 1 5 0  
. 0 0 5 0  

V - 2 9 2 4  
PPm 
. 0 9 9 7  
. 0 0 0 3  
. 3 5 0 1  

.1000 
- 0 9 9 5  

LC P a s s  
. 1 5 0 0  
. 0 5 0 0  

PPm 
.1042 
. 0 0 1 9  
1 . 8 0 8  

.1028 

.1055 

LC P a s s  
. 1 5 0 0  
. 0 5 0 0  

W 2 0 7 9  

.0018 

.0016 
9 0 . 4 0  

. 0 0 3 0  

. 0 0 0 7  

NOCHECK 

PPm 



Analysis Report 

I n t S t d  1 
Mode *Counts 
E l e m  sc 
Wavlen 361.384 
Avge 1158454 
SDev 9005.712 
%RSD .7773905 

#l 1164822 
# 2  1152086 

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

3 
NOTUSED 

0 2 / 0 1 / 0 6  01:15:12 PM 

4 
NOTUSED 

5 Q l O l l l  
Page 3 

7 
NOTUSED 
_ _  
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Method: DAILY2 Sample Name: icsa 
Run Time: 02/01/06 13:15:24 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge - .  0013 513.3 .0020 
SDev .OOOl .8 .0042 
%RSD 7.913 .1638 210.2 

#1 - .  0012 513.9 .0050 
# 2  - .  0013 512.7 - .  0010 
Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 

Avge 462.1 .0041 .0004 
SDev .9 . o o o o  .0007 
%RSD .1980 .2458 180.2 

Units ppm PPm PPm 

#1 461.4 .0041 - .  0001 
#2 462.7 .0041 .0009 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge .0055 .0004 537.6 
SDev .OOOl . o o o o  .7 
%RSD 2.485 7.952 .1309 

Units ppm PPm PPm 

#1 .0056 .0004 537.1 
# 2  .0054 .0004 538.1 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .0007 - .  0115 .0305 
SDev .0017 .0047 .0027 
%RSD 254.9 40.84 8.668 

Units ppm PPm PPm 

#1 .0019 - .  0082 .0287 
#2 - .  0005 - .0148 .0324 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

Operator: 

0 ~ 0 1 ~ 2  

B 2496 Ba4934 Be3130 Bi2230 

- .0168 .0022 .OOOl .0004 
.0015 . o o o o  . o o o o  .0029 

8.809 1.434 12.36 687.8 

PPm PPm PPm PPm 

- .  0157 .0022 .OOOl .0025 
- .  0178 .0022 .OOOl - .  0017 

NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 

- .  0017 .0019 187.1 .0014 
. O O O l  . o o o o  .2 .0007 

6.925 2.224 .1311 49.82 

PPm PPm PPm PPm 

- .  0018 .0019 186.9 .0019 
- .  0016 .0019 187.3 .0009 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0059 - .  0008 .6410 .0070 
. o o o o  .0005 .1696 .0052 
.6710 57.09 26.46 75.27 

.0059 - .  0005 .7610 .0107 

.0059 - .  0011 .5211 .0033 

NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 

- .  0180 .0016 .0040 .0083 
.0024 .0015 .0014 . o o o o  

13.51 90.94 35.48 .0033 

PPm PPm PPm PPm 

- .  0163 .0027 .0030 .0083 
- .  0197 .0006 .0050 .0083 

NOCHECK NOCHECK NOCHECK NOCHECK 

Se196 Sn1899 Si2881 Pb220 



Analysis Report 

Units %R 
Avge 8 8 . 5 8  
SDev . 3 8  
%RSD . 4 2 9 6  

#1 8 8 . 8 5  
#2  8 8 . 3 1  

E r r o r s  NOCHECK 
High 
Low 

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

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

E r r o r s  NOCHECK 
High 
Low 

Y 3 7 1 0  Elem - 
Units ppm 
Avge - .  0 0 0 8  
SDev .OOOl 
%RSD 1 2 . 8 6  

#1 - .  0 0 0 9  
#2  - . 0 0 0 7  

E r r o r s  NOCHECK 
High 
Low 

PPm 
. 0 0 2 1  
. 0 0 2 2  
1 0 6 . 4  

. 0 0 0 5  

. 0 0 3 6  

NOCHECK 

T h 2 8 3 7  
PPm - .  0 2 8 1  

. 0 0 2 4  
8 . 5 8 3  

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

NOCHECK 

Zn2062 
PPm 
. 0 0 8 0  
. 0 0 0 3  
3 . 4 8 1  

. 0 0 7 8  

. 0 0 8 2  

NOCHECK 

PPm 
- .  0 0 4 8  

. 0 0 0 9  
1 8 . 1 5  

- . 0 0 4 2  
- . 0 0 5 5  

NOCHECK 

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

1 2 . 9 0  

- .  0 0 0 9  
- .  0 0 0 8  

NOCHECK 

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

. 0 0 0 3  
1 8 . 6 7  

- .  0 0 1 6  
- .  0012  

NOCHECK 

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

. 0 5 4 2  

. 0 5 2 0  

NOCHECK 

T11908  
PPm 
. 0 0 1 8  
. 0 0 0 5  
2 8 . 3 8  

. 0 0 2 2  

. 0 0 1 4  

NOCHECK 

PPm - .  0 0 1 8  
. 0 0 0 7  

4 1 . 1 1  

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

NOCHECK 

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

. 0 0 9 1  
2 5 6 . 0  

- .  0 1 0 0  
. 0 0 2 9  

NOCHECK 

- . 0 0 2 5  
. 0 0 0 2  

5 . 9 8 1  

- . 0 0 2 6  
- .  0 0 2 4  

NOCHECK 

V 2 9 2 4  

- .  0 0 2 1  
.OOOl 

3 . 8 3 4  

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

NOCHECK 

PPm 

- .  0 0 5 7  
. 0 0 0 6  

1 0 . 8 6  

- .  0062  
- .  0 0 5 3  

NOCHECK 

W 2 0 7 9  

. 0 0 3 7  

. 0 0 5 6  
1 5 2 . 7  

. 0 0 7 6  

P& 

- .  0 0 0 3  

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

1 2 3 
*Counts Time NOTUSED 
sc 
361.384 - -  
1030948 10000 - -  
4468.208 . O O O O O O O  - -  
.4334075 . O O O O O O O  - -  

- -  - -  
- -  

1034108 10000 - -  
1027789 10000 - -  

02/01/06 01:19:58 PM Page 3 

4 
NOTUSED 
- -  

5 Q l O l H  7 
NOTUSED NOTUSED NOTUSED 



Analys is  Report 

Method: DAILY2 Sample N a m e :  i csab  
Run T i m e :  0 2 / 0 1 / 0 6  1 3 : 2 0 : 0 9  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
# 2  

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

E l e m  

Ag3280 
PPm 
1 . 0 9 6  

. o o o  
. 0 1 1 1  

1 . 0 9 6  
1 . 0 9 6  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

Ca3179  
PPm 
4 5 7 . 3  

. 6  
. 1 2 2 6  

4 5 7 . 7  
4 5 6 . 9  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

L a 3 9 8 8  
PPm 
. 0 0 5 0  
. 0 0 0 2  
4 . 1 2 8  

. 0 0 4 9  

. 0 0 5 2  

NOCHECK 

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

. 9 4 2 7  

. 9 3 4 6  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

S c 3 6 1 3  

A13082 
PPm 
5 0 7 . 4  

.1 
. 0 1 7 5  

5 0 7 . 3  
5 0 7 . 5  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

Cd2265  
PPm 
. 9 7 8 4  
. 0 0 2 0  
. 2 0 8 3  

. 9 7 9 9  

. 9 7 7 0  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

L i 6 7 0 7  
PPm 
1 . 1 8 5  

. o o o  
. 0 3 6 2  

1 . 1 8 5  
1 . 1 8 6  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

P 1 7 8 2  

1 . 0 3 9  
. 0 1 1  

1 . 0 7 8  

1 . 0 4 7  
1 . 0 3 1  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

1 9 6 0 / 1  

PPm 

A s 1 8 9 0  
PPm 
1 . 0 5 9  

. 0 0 6  
. 6 0 0 8  

1 . 0 5 5  
1 . 0 6 4  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

Co2286 
PPm 
. 4 9 7 0  
. 0 0 0 9  
. 1 8 9 1  

. 4 9 7 6  

. 4 9 6 3  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Mg2790 
PPm 
5 3 3 . 6  

. 6  
. 1 1 6 4  

5 3 3 . 1  
5 3 4 . 0  

LC P a s s  
6 0 0 . 0  
4 0 0 . 0  

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

. 0 0 2  
. 1 6 5 7  

1 . 0 4 1  
1 . 0 3 8  

NOCHECK 

1 9 6 0 / 2  

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

B 2 4 9 6  

1 . 0 3 6  
. 0 0 5  

. 4 3 9 0  

1 . 0 3 3  
1 . 0 3 9  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

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

. 5 0 4 5  

. 5 0 2 7  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Mn2576 
PPm 
. 5 0 8 4  
. 0 0 0 6  
. 1 1 4 2  

. 5 0 8 9  

. 5 0 8 0  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

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

. 9 9 2 9  
1 . 0 0 3  

NOCHECK 

PPm 

S i 2 8 8 1  

Operator- 
o l o i i r j  

B a 4 9 3 4  
PPm 
. 5 3 0 5  
. O O l l  
. 2 1 5 8  

. 5 2 9 6  

.5313 

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Cu3247  
PPm 
. 5 5 8 2  
. 0 0 0 8  
.1358 

- 5 5 8 7  
. 5 5 7 7  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

Mo2020 
PPm 
1 . 0 3 5  
.005 

. 4 6 4 9  

1 . 0 3 1  
1 . 0 3 8  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

Pd3404  
PPm 
. 0 0 2 8  
. 0 0 1 8  
6 3 . 3 9  

. 0 0 1 6  

. 0 0 4 1  

NOCHECK 

P b 2 2 0  

Be3130  
PPm 
- 4 9 7 1  
. 0 0 0 2  
. 0 4 5 7  

. 4 9 6 9  

. 4 9 7 3  

LC P a s s  
. 6 0 0 0  
- 4 0 0 0  

F e 2 7 1 4  
PPm 
1 8 5 . 3  

. o  
. 0 1 4 9  

1 8 5 . 3  
1 8 5 . 3  

LC P a s s  
2 4 0 . 0  
1 6 0 . 0  

Na3302 
PPm 
. 8 3 5 7  
. 2 0 9 6  
2 5 . 0 8  

. 6 8 7 4  

. 9 8 3 9  

NOCHECK 

S 1 8 2 0  

. 0 0 3 0  

. 0 0 3 9  
1 2 9 . 1  

. 0 0 5 8  

. 0 0 0 3  

NOCHECK 

Pi% 

S e 1 9 6  

Page 1 

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

. 0 0 5 6  

. 0 1 5 6  

NOCHECK 

K 7 6 6 4  

. 0 0 4 7  

. 0 0 1 5  
3 1 . 3 1  

. 0 0 3 7  

. 0 0 5 8  

NOCHECK 

PPm 

Na5889  
PPm 
. 0 0 5 9  
. 0 0 5 0  
8 5 . 0 1  

. 0 0 2 3  

. 0 0 9 4  

NOCHECK 

S b 2 0 6 8  
PPm 
1 . 0 6 8  
.010 

. 9 6 5 3  

1 . 0 6 1  
1 . 0 7 5  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

S n 1 8 9 9  
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010116 
U n i t s  %R 
Avge  8 9 . 2 8  
SDev . 3 2  
%RSD . 3 6 2 2  

PPm 
1 . 0 4 9  

. 0 0 3  
. 3 1 0 5  

PPm 
1 . 0 5 4  

. 0 0 3  
. 3 1 7 1  

PPm PPm PPm PPm 
1 . 1 2 1  1 . 0 1 2  1 . 0 5 3  1 . 0 1 7  
.001 . 0 0 4  .001 . o o o  

. 0 6 3 0  . 4 0 9 6  .1086 . 0 3 4 6  

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

1 . 0 5 2  
1 . 0 4 7  

1 . 0 5 2  
1 . 0 5 7  

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

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  
1 . 2 0 0  1 . 2 0 0  1 . 2 0 0  
. 8 0 0 0  . 8 0 0 0  . 8 0 0 0  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  1 . 0 4 9  
SDev .001 
%RSD . 0 5 7 1  

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

. 0 0 7 2  
4 3 . 5 1  

T i 3 3 4 9  T11908  U - 4 0 9 0  V - 2 9 2 4  W - 2 0 7 9  
PPm 
. 9 6 0 6  

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

. 0 0 0 2  

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

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

#1 1 . 0 4 8  
#2 1 . 0 4 9  

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

. 9 6 0 4  

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

E r r o r s  LC P a s s  

Low . 8 0 0 0  
High 1 . 2 0 0  

NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

LC P a s s  NOCHECK LC P a s s  NOCHECK 
1 . 2 0 0  . 6 0 0 0  
. a o o o  . 4 0 0 0  

E l e m  Y 3 7 1 0  
U n i t s  pcm 
Avge  - .  0 0 0 6  
SDev . 0 0 0 2  
%RSD 2 7 . 8 6  

Zn2 0 62  
PPm 
. 9 6 9 0  
. 0 0 0 6  
. 0 6 5 2  

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

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

. 9 6 9 4  

. 9 6 8 5  
. 9 4 6 5  
. 9 4 3 4  

E r ro r s  NOCHECK 
High 
Low 

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

NOCHECK 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1039216 
SDev 3780.900 
%RSD .3638225 

#1 
#2 

1036542 
1041889 

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

10000 
10000 
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4 
NOTUSED 

O l O l i ' 7  
6 7 
NOTUSED NOTUSED 



Analys is  Report 

Method: DAILY2 S a m p l e  N a m e :  ccv3 
Run T i m e :  0 2 / 0 1 / 0 6  1 3 : 2 4 : 5 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r ro r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

E l e m  

Ag3280 
PPm 
. 9 6 7 6  
. 0 0 0 2  
. 0 2 1 5  

. 9 6 7 7  

. 9 6 7 4  

LC P a s s  
1 . 1 0 0  
. g o o 0  

Ca3179  
PPm 
1 9 . 9 1  

.01 
. 0 5 5 9  

1 9 . 9 0  
1 9 . 9 2  

LC P a s s  
2 2 . 0 0  
1 8 . 0 0  

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

. 0 0 2  
. 0 3 2 9  

4 . 9 3 0  
4 . 9 3 2  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

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

. 0 0 3  
. 0 7 1 2  

4 . 8 5 4  
4 . 8 5 9  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

S c 3 6 1 3  

A13082 
PPm 
9 . 8 5 4  
.010 

. 0 9 9 3  

9 . 8 4 7  
9 . 8 6 1  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

Cd2265  
PPm 
. 9 8 2 0  
. 0 0 2 1  
. 2 1 1 8  

. 9 8 3 5  

. 9 8 0 6  

LC P a s s  
1 . 1 0 0  
. g o o 0  

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

. 0 0 9  
. 1811  

4 . 8 0 5  
4 . 8 1 8  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

P 1 7 8 2  

5 . 0 5 0  
. 0 2 7  

. 5 2 5 5  

5 . 0 3 1  
5 . 0 6 9  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

1 9 6 0 / 1  

PPm 

A s 1 8 9 0  
PPm 
5 . 0 2 7  

. 0 0 2  
. 0 4 5 0  

5 . 0 2 5  
5 . 0 2 8  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Co2286  
PPm 
5 . 0 3 5  

. 0 0 4  
. 0 7 5 6  

5 . 0 3 8  
5 . 0 3 3  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Mg2790 
PPm 
1 9 . 8 9  

. 0 2  
. 0 9 3 0  

1 9 . 9 0  
1 9 . 8 8  

LC P a s s  
2 2 . 0 0  
1 8 . 0 0  

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

. 0 0 6  
. 1 2 7 7  

4 . 9 2 2  
4 . 9 3 1  

NOCHECK 

1 9 6 0 / 2  

0 2 / 0 1 / 0 6  0 1 : 2 9 : 2 9  PM page 1 

B 2 4 9 6  

4 . 7 8 8  
. 0 1 5  

. 3 1 4 6  

4 . 7 7 7  
4 . 7 9 8  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

C r 2 6 7 7  
PPm 
1 . 9 7 7  

. 0 0 2  
. 0 7 8 2  

1 . 9 7 8  
1 . 9 7 5  

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

Mn2576 
PPm 
. 9 9 8 7  
. 0 0 0 2  
. 0 1 5 5  

. 9 9 8 8  

. 9 9 8 6  

LC P a s s  
1 . 1 0 0  
. 9 0 0 0  

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

. 0 0 9  
. 1 8 7 9  

4 . 8 9 1  
4 . 9 0 4  

NOCHECK 

PPm 

S i 2 8 8 1  

Operator: 
OlOlid 

Ba4934  
PPm 
9 . 8 0 6  

. 0 1 2  
. 1 2 4 8  

9 . 7 9 7  
9 . 8 1 4  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

Cu3247  
PPm 
2 . 0 1 3  

. 0 0 5  
. 2 4 7 5  

2 . 0 1 0  
2 . 0 1 7  

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

Mo2020 
PPm 
5 . 0 4 3  

. 0 1 3  
. 2 5 1 5  

5 . 0 3 5  
5 . 0 5 2  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

Pd3404  
PPm 
1 . 0 0 4  

. 0 0 2  
. 1 9 1 7  

1 . 0 0 3  
1 . 0 0 5  

LC P a s s  
1 . 1 0 0  
. g o o 0  

P b 2 2 0  

Be3130  
PPm 
. 9 7 0 2  
. 0 0 0 4  
. 0 3 8 3  

. 9 7 0 4  

. 9 6 9 9  

LC P a s s  
1 . 1 0 0  
. g o o 0  

F e 2 7 1 4  
PPm 
1 0 . 1 6  

. o o  
. 0 0 4 5  

1 0 . 1 6  
1 0 . 1 6  

LC Pass 
1 1 . 0 0  
9 . 0 0 0  

Na3302 
PPm 
2 8 . 7 2  

. 2 1  
. 7 4 6 4  

2 8 . 8 7  
2 8 . 5 7  

LC P a s s  
3 3 . 0 0  
2 7 . 0 0  

S 1 8 2 0  

. 9 9 6 2  

. 0 0 1 3  

. 1 2 5 9  

. 9 9 7 1  

. 9 9 5 3  

LC P a s s  
1 . 1 0 0  
. g o o 0  

S e 1 9 6  

PPm 

B i 2 2 3 0  
PPm 
4 . 9 9 3  

. 0 1 4  
. 2 8 0 2  

5 . 0 0 3  
4 . 9 8 3  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

K 7 6 6 4  

1 8 . 6 8  
.11 

. 5 9 2 0  

1 8 . 6 1  
1 8 . 7 6  

LC P a s s  
2 2 . 0 0  
1 8 . 0 0  

Na5889  
PPm 

H40 .48  
. 0 8  

. 2 0 6 7  

H40 .43  
H40 .54  

PPm 

LC High 
3 3 . 0 0  
2 7 . 0 0  

S b 2 0 6 8  
PPm 
1 . 0 0 4  
.001 

. 0 7 6 4  

1 . 0 0 4  
1 . 0 0 3  

LC P a s s  
1 . 1 0 0  
.g000 

S n 1 8 9 9  
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OlOli9 
U n i t s  %R 
Avge 9 6 . 9 2  
SDev .58  
%RSD . 6 0 1 8  

PPm 
5 . 1 9 1  

. 0 2 0  
. 3 9 3 0  

PPm 
5 . 1 4 6  
.019 

. 3 6 3 1  

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

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

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

5 . 1 7 6  
5 . 2 0 5  

5 . 1 3 3  
5 . 1 6 0  

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

E r r o r s  NOCHECK 
High 
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  ppm 
Avge 5 . 0 2 0  
SDev . 0 1 5  
%RSD . 3 0 3 4  

T h 2 8 3 7  
PPm 
. 9 7 7 3  
. 0 0 0 2  
. 0 2 3 0  

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

5 . 0 7 8  1 . 0 3 7  4 . 9 5 1  1 . 0 6 2  
.001 . 0 1 8  .001 .001 

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

PPm PPm PPm PPm 
T i 3 3 4 9  
PPm 
4 . 8 0 4  

. o o o  
. 0 0 7 9  

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

. 9 7 7 5  

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

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

E r r o r s  LC Pass 
H i g h  5 . 5 0 0  
Low 4 . 5 0 0  

LC Pass 
1.100 
. 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  1.100 5 . 5 0 0  1 . 1 0 0  
4 . 5 0 0  . g o o 0  4 . 5 0 0  .g000 

E l e m  Y 3 7 1 0  
U n i t s  pPm 
Avge 4 . 9 6 6  
SDev . 0 0 2  
%RSD . 0 3 6 5  

Zn2062 
PPm 
1 . 0 1 4  

. 0 0 3  
. 3 2 6 8  

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

. 0 0 4  
. 0 7 9 0  

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

1 . 0 1 6  
1 . 0 1 2  

4 . 9 2 4  
4 . 9 3 0  

E r r o r s  LC Pass 
High 5 . 5 0 0  
Low 4 . 5 0 0  

LC Pass 
1.100 
. g o o 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

1 2 
*Counts Time 
sc 
361.384 - -  
1128001 10000 
6851.865 . O O O O O O O  
.6074343 .OOOOOOO 

_ _  

1123156 10000 
1132846 10000 

02/01/06 01:29:29 PM page 3 

4 
NOTUSED 

OlOlf0 
6 7 
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Analysis Report 

Method: DAILY2 Sample Name: ccb3 
Run Time: 02/01/06 13:29:41 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 
Units ppm 

SDev .0003 
%RSD 98.93 

Avge - .  0003 

#1 - .  0006 
#2 - .  0001 
Errors LC Pass 
High .0050 
Low - .  0050 

Elem Ca3179 
Units ppm 
Avge .0095 
SDev .0117 
%RSD 123.3 

#I .0177 
# 2  .0012 

Errors LC Pass 
High .0500 
Low - .  0500 
Elem La3988 
Units ppm 
Avge .0012 
SDev .0005 
%RSD 41.98 

#1 .0016 
#2 .0009 

Errors LC Pass 
High .0050 
Low - .  0050 
Elem Ni2316 
Units ppm 
Avge .0005 
SDev .0005 
%RSD 115.4 

#1 .0008 
#2 .O O O l  

Errors LC Pass 
High .0050 
Low - .  0050 
Elem Sc3613 

A13082 
PPm 
- .  0058 
.0091 

156.8 

.0006 
- .  0122 
LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.OOOl 
.OOOl 
64.65 

.OOOl 

. o o o o  

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0007 
.0007 
101.7 

.0011 

.0002 

LC Pass 
.0050 
- .  0050 
P 1782 
PPm - .  0008 
.0035 

417.0 

.0016 
- .  0033 
LC Pass 
.OlOO 
- .OlOO 

1960/1 

As1890 
PPm 
.0015 
.0015 
96.84 

.0026 

.0005 

LC Pass 
.0050 
- .0050 

Co2286 
PPm 
.OO O l  
.0003 
311.1 

.0003 
- .  0001 
LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0111 
.0140 
126.2 

.0211 

.0012 

LC Pass 
.0500 
- .  0500 

2203/1 
PPm 
.0036 
.0005 
13.65 

.0040 

.0033 

NOCHECK 

1960/2 

02/01/06 01:34:14 PM page 1 

Operator 
01012n 

B 2496 

.0085 

.0009 
10.84 

.0092 

.0079 

LC Pass 
. 0 5 0 0  
- .  0500 
Cr2677 
PPm - .  0002 

. o o o o  
9.161 

- .  0002 
- .  0002 
LC Pass 
.0050 

PPm 

- .0050 

Mn2576 
PPm 
.OOOl 
. o o o o  
1.042 

.OOOl 

.OOOl 

LC Pass 
.0050 
- .  0050 
2203/2 
PPm 
- .  0021 
.0012 

58.58 

- .  0030 
- .  0012 

NOCHECK 

Si2881 

Ba4934 
PPm 
.0014 
.0018 
130.9 

.0026 

.OOOl 

LC Pass 
. 0 0 5 0  
- .  0050 

Cu3247 
PPm 
.0004 
.0003 
60.98 

.0002 

.0006 

LC Pass 
.0050 
- .  0050 

Mo2020 
PPm 
.0025 
.OOlO 
40.67 

.0033 

.0018 

LC Pass 
.0050 
- .0050 

Pd3404 
PPm 
.0012 
.0002 
16.30 

.0013 

.0011 

LC Pass 
.0050 
- .  0050 
Pb220 

Be3130 
PPm 
. O O O l  
.OOOl 
147.0 

.0002 
- . o o o o  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0220 
.0009 
4.324 

.0214 

.0227 

LC Pass 
. 0 5 0 0  
- .  0500 
Na3302 
PPm 
H.1144 
.lo19 
89.09 

.0423 
H. 1864 

LC High 
. 0 5 0 0  
- .  0500 
S 1820 

.0009 

.0041 
446.0 

- .  0020 
.0039 

LC Pass 
.OlOO 
- .  0100 

Se196 

PPm 

Bi2230 
PPm - .  0031 
.0049 

159.1 

.0004 
- .  0066 
LC Pass 
. O l O O  
- .  0100 
K 7664 

.0119 

.0016 
13.76 

.0130 

.0107 

LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
.0123 
.0113 
91.95 

.0202 

.0043 

PPm 

LC Pass 
.0500 
- .  0500 

Sb2068 
PPm 
.0027 
.0003 
12.94 

.0025 

.0029 

LC Pass 
.OlOO 
- .  0100 
Sn1899 
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PPm O l O l & $  U n i t s  %R 
A v g e  9 9 . 4 8  
SDev 1 . 3 7  
%RSD 1 . 3 7 7  

PPm 
. 0 0 1 7  
. 0 0 1 5  
9 1 . 0 1  

PPm 
. 0 0 2 2  
. 0 0 1 2  
5 5 . 3 2  

PPm PPm 
. 0 0 3 3  - .  0002  . 0 0 2 0  - .  0 0 0 8  
. 0 0 1 5  . 0 0 0 7  . 0 0 1 3  . 0 0 0 4  
4 4 . 9 9  3 5 7 . 8  6 4 . 9 7  4 8 . 2 5  

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

. 0 0 2 2  - .  0 0 0 6  . 0 0 3 0  - .  0 0 0 5  

. 0 0 4 3  . 0 0 0 3  .0011 - .  0 0 1 1  
. 0 0 2 8  
. 0 0 0 6  

. 0 0 3 1  

. 0 0 1 3  

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK L C  Pass L C  Pass L C  Pass L C  Pass 
.OlOO . 0 0 3 0  . 0 0 5 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0 0 5 0  - .  0 0 5 0  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  . 0 0 0 7  
SDev . 0 0 0 9  
%RSD 1 3 3 . 9  

T h 2 8 3 7  
PPm - .  0 0 2 6  

. 0 0 1 7  
6 6 . 6 3  

T i 3 3 4 9  
PPm 
. 0 0 0 5  
. 0 0 0 8  
1 4 9 . 9  

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

. 0 0 5 4  .0115 - .  0 0 0 1  . 0 0 3 1  

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

PPm PPm PPm PPm 

#1 . 0 0 1 4  
#2  . o o o o  

. 0 0 5 2  . 0 0 0 3  .OOOl . 0 0 3 7  

. 0 0 5 5  . 0 2 2 7  - .  0002  . 0 0 2 6  
- .  0 0 3 8  
- .  0 0 1 4  

.0011 
- .  0000 

L C  Pass 
.OlOO - .  0100 

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

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

Errors  L C  Pass 
H i g h  - 0 0 5 0  
Low - .  0 0 5 0  

E l e m  Y 3 7 1 0  
U n i t s  pPm 
Avge  . 0 0 0 5  
SDev .0006 
%RSD 1 2 3 . 1  

Zn2062 
PPm . o o o o  
. 0 0 0 2  
6 5 3 . 1  

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

#1 -0010 
#2 . O O O l  

. 0 0 0 2  
- .  0 0 0 1  

. 0 0 0 5  

.OOOl 

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

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

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



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1157857 
SDev 15933.94 
%RSD 1.376158 

#l 1169124 
# 2  1146590 

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

3 
NOTUSED 
_ -  
- -  

02/01/06 01:34:14 PM Page 3 

4 
NOTUSED 
- -  
- -  

5 
NOTUSED 

6 7 
NOTUSED NOTUSED 
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CCV/ICV 
CRI 

ICSA 
ICSAB 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 
- ~~~ 

I 

0 6 6 J  

\ 

ANALYST L 
As 189.042 Profile Line 

PEAK POSITION e 0 0  ZO 14- 
VERNIER POSITION 3 - a  

DATE z-i-er6 

As Intensity: 1% .062 

COMMENTS: L 0 56\15 

MAINTENANCE: 

REVIEWED BY: DATE: 211p lob 
FRM-223 (Rev l/Apr 03) 

Page 1 of 2 



- .  BOOW PAGE 

QC PREP DATE: 

CRI 
ICSA 

CCVIICV 06 A o \  

3 \ 

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

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

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

ANALYST t 
POWER: 1-h 

010125 

PROPOSED 

ICP DAILY LOG 

DATE z-I-c,6 
FLOWS: 

Mass Flow Controller *+ 

COMMENTS: 

I PiNTENANCE: OTHER: I 

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



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

SAN ANTONIO, TEXAS 78228 BOOKIPAGE: 62 264 SOUTHWEST RESEARCH INSTITUTE 

TASK ORDER(S): f3 L A \  31 - 3 SDG(S): 7.3 3 \ 2 4  
PROJECT NO(S): 0 6062 . n \ 7,7 7 

MET H 0 D : 3 0 0 5 A ~ 3 0 5 0 8 ~ 3 0 5 0 B ~ 7 . 5 ~ 3 0 1  O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 0 ~ H C I O & i ~ S O ~  .. Microwave-Fusion-Teflon-Rock-OTHER d \ 1 U\\hlcY< 

MATRIX: Water-Soil-Biota-Solid-LiquiduTCLP Ext-OTHER 
INSTRUMENT GFAA-ICP-P-MS-IC-FLAA-HYDRIDE-OTHER 
ACID INORG #: HNO#, S&+ HCI# C b  1 Z H2S04# HC104# HFt H202# 
INTERNAL STD: SC QD 10 P P M a e  62 10 PPM-SOURCE: X\/ INORG# S4d- EXP: io-r JGAMT: s b u ~  

Oven/Hotplsde/ Block ID: N/ 14 Temperature ("C): ~ / . 4  n /  
I -1- I 

a 
3 

TOuL ICAL-1 Sped5288 exp. 06/06 
*50uL Spike-I #5197 Exp.4/30/06 
PBW&LCSW are prepared as 5mls 1 %HN03 / 5% HCL 

PREPARED BY: DATE:: 
REVIEWED BY: DATE: A-/-o 
DISPOSAL INTD 

FRM-191 (Rev 4/Jan 05) 

1 
I 
II 
I 
I 



li 
I 
II 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
62 26s SOUTHWEST RESEARCH INSTITUTE 

SAN ANTONIO, VEXAS 78228 BOOK / PAGE: 

SK ORDER(S): d d6 SDG(S): 17 % 174 
PROJECT NO(S): ObooZ .t\! 77 7 - 
M E T H 0 D : 3 0 0 5 A ~ 3 0 5 0 B ~ 3 0 5 0 8 - 7 . 5 ~ 3 0  1 OA-3020A-776OA-774OA-HClO-HCIOJH~SO~ 
Microwave-FusionTeflon-Rock-OTHER &A .\ L 

MATRIX: Water-Soil-Biota-Solid-LiquidkTCLP Ext-OTHER 

ACID INORG #: HN03# SVd- HCI# ~ 6 t  7 H2S04# 
INTERNAL STD: SC 0 10 P P M A  0 10 PPM-SOURC 

INSTRUMENT: GFAA-ICPACP-MS-IC-FLAA-HYDRIDE-OTHER 

c, < s 

J 

i 

I 

I TOuL Li IV# CZ& Exp. 6 -I JO 6 

'50uL Spike-1 #ti197 Exp.4/30/06 
PBW&LCSW ate prepared as 5mls 1 %HN03 / 5% HCL 

- 2 6 ~ ~  ICAL-1 SpeM5288 exp. 06/06 . -  
-~ 

I -  
I 
I' 
I 
I 



ICP Calibration BlanWICB/CCB Solution 

&f-- 010128 
ID: BLK- OS lnio\ 

Date Prepared: f 2 - 4  -5- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

I 
I 
I 

Added 0 10 ml HN03 INORG #: 54-5 -5- 
Added 50mlHCL lNORG#: -2 ‘7 
Added 1QOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5- 1 INORG #: SI =F5/ 

ICP Calibration BlanWICBICCB Solution 

Date Prepared: f - r-ud Prepared By: 

Make up as needed in 1000ml volumetric flask. 
Added J 10mlHN03 lNORG#: %46\’ 
Added 50ml HCL INORG #: S*++ 

Added c/ lOOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: sl-6 6 

L 
ID: BLK- 5- I* 

I 
I INORG #:,-’ 

ICP Calibration BlanWlCB/CCB Solution 
ID: BLK- 0 6 ~ 2  4- 
Date Prepared: I - 2 4 -0 & Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 
Added 1 10mlHN03 lNORG#: 4 S a  

50 ml HCL INORG #: Added 
Added , I 1OOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: 5-)*& 

L I 
I 
I INORG #: s’la5y 

JCP-Calibration-BJanWU=B/CCB Solution 

L 
ID: BLK- 0664 
Date Prepared: 2- 36 Prepared By: 

Make up as needed in 1OOOml volumetric flask. 
Added 10 ml HN03 INORG #: %%-A- 
Added 50 ml HCL INORG #: 5t\ z 
Added 1OOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: !T- 1-06 INORG #: 5135 

I 
A I 

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 
o m i 9  

ccv- 5G&\ 

t Date Prepared: Z -1  -& Prepared By: A 

I 
I 

HN03 INORG #: SWF HCI lNORG #: 5 b  I z .  

Make up as needed in lOOOml volumetric flask in 1% H N 0 3  AND 5% HCI. 

I 
I 
I 
I .  
I 
I 
I 
I 
3 

4 Expiration Date: 3 - t k  

FRM-297 
(Rev O/May 02) 



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

Date Prepared: 2 - k- 
010130 ICP Calibration Standards 

G Prepared By: L I 

HN03 INORG #: 745563 HCI INORG #: I b l L  

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

Prepared 

A 
2-’ 

2 - ’  -d 

Expiration Dates: 
STD1: 3-r -dL STD4: 3-4”0c 

FRM-299 
(Rev O/May 02) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR: January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060131-9 

Certificates of Analysis 



* 010132 

Anaiyte Specification Value (in p pn) 
chlonde (CI) 02 P p l l  <O 2 
Total Phosphonw (P) 0 01 ppn co.01 

@ Fisher Scientific 

Anakte Spnficatron Valw F p pm) 
Total SuiWr (S) OJwm <o 3 . 

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

w a a z f  
Ur. E. McKelvey LOT NUMBER: l l05oU Z B D D  

R e W E  MTE July. 2005 G + - ! - i W  
Z l V m m Z  

O M X  Manager 

TBsts Maxknum Actual Units 

CATALOG NUMBER: A509 

EXPRY DATE July. ZOOB 
a 

Specification Valva 
m.w(nm,whr): 67 - 70% 70% Y. by w h  

cokx 10 4 0  APHA 

Maxunum Actual Maximurn Acllsll c l m c n  
Sp%ification Valu  (inppb) IAnakte Speclflcation V a l e  (inppb) 

co.1 
e0.l 
eo. 1 
c0.1 
c0.1 
'0.2 
co.1 
co.1 
eo. 1 
co.1 
<o. 1 
co, 1 
<O.l 
eo.1 
<O.l 
co.2 
<0.1 
<O.l 
co.1 
co.1 
CO.1 
SO.? 
<O.l 
CO.1 
eo. I 
co.1 
<O.l 
d0.7 
co.1 
<O.l  
s0.2 
eo.1 

Actral 

UementconcentrationsareatthepointofbolWng.Concentrationsofsomeebmentsinpa~$r &,Si, K.Na.B,Al, MgB 
Mnwilli~easeduetostwageinglass bottles. 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com


010133 

Speaftcation value (inbpm) Anatjie 
Bromide ( B r )  10 ppm e10 
ToMPhnsphonrs (P) 0 01 ppm <O 01 

@ Fisher Scienltif i c  

Anakte Specification Vdue (in ppm) 
TcfaSuJphor(S) 03ppm <o 3 
Free Chl0rli-m (C12) 0 5 ppm do 5 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

-a k'kduy, CATALOG NUMBER: A508 
LOTNUMBER 4105mM 

REl.€.wX ME October, ZOOS 
DwRYDAlE. OCloQr. 2008 

Actrel 
Val@ (inppb) 

e0.1 
<o I 
co. 1 
e0.5 
<0.5 
(0. 1 
€0.1 
<0.1 
so. 1 
co. 1 
(0.1 
a 1  
c0.1 
c0.1 
<O,l 
C0.5 
(0.1 
C l  

a 1  
<o 1 
co 1 
so. 1 
eo 1 
eo 1 
<o 1 
go 1 
c0.1 
eo. 1 
a. 1 
4 . 1  
c0.5 
<O.l  

Fw customer service, call t-800-766-7000. 

To wdsr online: www.fishersci.Com 
@ Fisher Scientific I To fax an order, use 1-800-925-1165. 

INORGANIC LABSLRADCWM LABS 

http://www.fishersci.Com


dhiifika& of Bderence 

Catalog N.umber: SPIKE- 1 Lot NO.: 28-176AS 
Description: Spike Sample Standard 1 
Matrix: 5% Nitric Acid/tr Tartaric .4cid - HF 

This ASSURANCE @certified reference material, C W ,  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 nlethods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element conc.entrates 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 Element Labeled Meawed NIST 
(men)  (mgW SRM ( m ! m  ( m a )  SRM 

A1 200 198.56 3101a Pb 50 
As 200 197.01 3103a sb 50 
Ba 200 , 199.49 3104a V 50 
Se 200 198.51 3149 Zn 50 
TI. 200 199.25 3158 cu 25 
Fc 100 98.90 3126a CI 20 
co 50 50.04 3113 Ag 
Mn 50 49.90 3132 Be 5 
Ni 50 , 50.16 3136 Cd 5 

5 4.96 3151 

Spex Reference Multi Lot #4-24BD, 2-61BD, 17-55AS, 16-68AS 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CFW is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

B 2004 SPEX CertiPrep, Inc. 



Tlus Ccrtified Reference Material has been prepared and certified under an IS0 9001 system consistent with tlk? following 
guides: 
Guide To The Espression Of Uncertainty In Measureinent 1Y95 
E U R A C W C I T A C  Guide: Quantifying Uncertainly in Analytical Measurement - Second Edition 
A S l M  Guide D6362-98 
IS0 Guide 34: Qualify system guidelines for the production of reference mnateriaIs. 
1SO Guide 17025: Certification of reference imterials. general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NET Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials pmducem 
ISO/REMCO N280 
Material Source: 
All analytes and nlalris materials are oblained and verified by SPEX C.ertiPrep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials uscd in tlke prepamtion and testing o f  
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
1.nstructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with inatris of a purity at or grealer tlun Ik purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate €or 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 bottlc. All surfaces that come in contact with the solution inust be tlmrougldy cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures aid techniques have been used throughout the preparation. All materials. equipment. 
analytical instrumentation and personnel lave been qualified prior to use. The highest purity acids applicable. 18 mgolrrn. 
double deionized water, acid-leaclxd triple-rimed bottles, and Class A glassware l m e  been used in all preparations. 
Homogeneity: 
Thc Homogeneity of the CRM 1x1s been confirnlcd by procedures consistent with I S 0  guide 17025. JSO/REMCO N280 
and A S T M  DG362-98 Appendix X2. Random. replicate saniples ofthe final. packaged inaterial have been aidyzed for the 
certfied values by procedures consistent with the intended use of the CRM. 
The ~nathematical eqwession k=s'm is enlployed to deternine the sampling size 
s = relative standard deviation in O/b for one component of the sample. (ie. The sub-sampling uncertainty) 

III = the sub-saiiipling nlilss 
k,= inass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on tile reverse of tlus document is  at the 95% level of codidence and can be espressed 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 IL= ~ C U , '  
Certification Traveler Report: 
All certified values reported were derked from Tmveler Report (Spex CeniPrep's traceability docuinentation) identified by 
the lot number of this CRM. For further infonilation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep. lnc. of any kind 
whatsoever, whether based on breach of warranty. alleged negligence. or otherwise. with respect to this RM shall be greater 
t b i  the purchase price. In no eveiit shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 

zed- 2 
5 \Q3 



Catalog Number: ICAL- 1 Lot NO.: 28-63AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

rtus ASSUR-&WE 'cerhfied reference matenaI, CkM, is mtended prunady for use as a 
calibrabon standard or qudlity control standard for morgmc spectroscopic instrumentabon such as 
ICPOES, DCP, M, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant ro the cerhfied properhes listed below. 

The CRM is prepared from high purity single element concenmtes 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: 

t 
i i l l  
i l l 1  

E,lement Labeled Measured NIST 
bgn.> (mg/L) SRi i  

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a . 

Mg 5,000 5020.86 3131a 
Na 5,000 4995.13 3152a > L r i e W i  u i-! LfL .a t31 

< a  -= 
2 & 0 .,w 

5 q  W t J j i i  
(:I & ;L 

i 
c Lr LL( 0 n*' 

(3 

2 C I- i- 0 
U Q Q O Z  

cIc1QH 

Spex Reference kfulti: Lot #6-28W, 6-104W, 25-178AS-REF 

% '.i ' . I  
ULi .& Balances pi-? calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 

Ttm CRV is'gkanteed stable and accurate to +/- 0.5% on the average of dl the cemfied 
concentrations with no singIe element exceeding ii-2%. This includes uncertainty of 
measurements and other effects, such as transpi&on losses. This guarantee is v&d for a period 
of one year from the date of certification only when the material is kept ti_&tly capped and 
transported and stored under laboratory conditions. 

~ 

Q 2W1 SPEX CertiPrep, Inc 



010157 

This Certjfied Reference Material Ins been prepared and certified under an IS0 900 1 system consistcnt with the f0110\4 ing 
guidcs : 
Guide To The Expression of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanwing Uncertainh- in AnaIytical Measurement - Second Edition 
AS” Guide D6362-98 
I S 0  Guide 31: Qualit? system guidelines for the production of reference materials. 
I S 0  Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 I :  Contents of certificates o f  reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirenients for the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matiis materiak are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor idenlifcalions m proprieta9, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documenled. For further infomiation contact CRM Sales. 
Instructions for Use: 
Priinay usage of this CRM is in lieat form or diluted serially with mauis of a purity at or grcaler than the purity of tlic 
original matrix solution. If dilution is required the diluent must be compatible with all certified a d y e s  and Contain 
stabiIizers appropriate for the period of intended use. The CRM can also be w d  as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed. by shaking. prior to use and newr 
pipetted directly froin the botde. All surfaces that corne in contact with the solution must be lhoroughly cleaned and 
leached prior to use. Dilutions should be performed on@ 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 hwe been qualified prior to 1%. The highest purit?- acids applicable. 18 mcgolun. 
doublc deionized water, acid-leached triple-rinsed bottlcs. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Hoinogencity of the CRM has been contimed by procedures consistcnt with IS0 guide 17025. ISOiREMCO N280 
and ASTM D6362-98 Appendix X2. Randoin replicate samples of the finalz packaged material l u x  been analyzed for the 
certified values by procedures consistent with the intended use of the (TRM. 
Tlle matkinatical espression k,=S‘m i s  cmployed to determine the sampling size 
s = relative standard deviation in %J for one component of the sample. (ie. The sub-sampling uncertainly) 
rn = the sub-sampling n ~ s s  
k, = mass o f  sub-sample necessaq to ensure a relative sub-sampling error of 1% (GS% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the rcvece of this docwnent is at the 95% level of coddencc and can be expressed as  
X = s+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is Ihe coverage factor at the 9 5 %  confidence level 
u, is obtained by combining the individual clement standard uncertain5 components u,and I I - ~ Z I J , ~  
Certification Traveler ‘Report: 
All certified valun reported were derived froin Tmele r  Report (Spes CertPrep’s traceability docurnenlation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CemPrep reference materials arc not for any cosmetic. drug or houseimld application ‘md are to be used only by 
qualified individuals who are trajncd in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, wlietlier based on breach of warrantyl alleged negligence. or othenvisc. wit11 respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep. Jnc. be liable for any loss of profits or any incidental. spccial, or 
consequential damages. 
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Oj0138 
a n i c  v e n t u r e s  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.imtandards.com 

i 
inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), 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 Prindples." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h l  Scandium in 5% (abs) HN03 

Catalog Number: CGSCI-I. CGSCl-2, and CGSCI-5 

XSC02063 Lot Number: 
Starting Material: Sc203 
Starting Material Purity (%): gg.gg6glg 
Starting Material Lot No BSC-632-1-5736 
Matrix: 5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1007 f 2 VglmL 

1.037 g/mL (measured at 22" C) 

The Certlfled Value is the ICP value. The following equations are used in the calculations of the certified value and the uncertahty: 

Certified Value (9 = &. (9 = mean 

n =number of measurements 

&, = The summatlon d allsignificant estimated errors. 
(ukrl common are the erims from instrumental measurement. 
weighing. dilution to volume, and the fixed error reported on the NlST 
S8M certificate of anatvsk.1 

n x, = individual res& 

uncertainty (i> = 2[c&zlqr 
c nl 

The independent samples I-test ~ d s  used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods wefe compared and showed agreement wlthln the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEA8ILITY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 'Properly of the result of a measurement w the value of a standard wtrereby 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) 
n This IV product Is Traceable to NlST via direct comparison to NlST SRMs. The uncertalnties for each certified value are 
reported, taking into account the SRM uncertainty errof and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1007 i 2 pglmL 

1006 1 2 VglmL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

Assay Method #Z 
EDTA NlST SRM 428 Lot Number: 3921 10 

mailto:ivsales@ivstandards.com
http://www.imtandards.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 (NET). 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 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 NVLAP accredited calibration lab. The NIST test number is 822l260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determlnation 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, 217368~69543,217368/P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer NO. 903-2680 are 
traceable to NtST Identification Nos, 92564, 119016,471047 and NlST test report Nos. 811/258522, 871/2557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-C2C-O02 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 pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by A ia i  ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were anaiyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efident for the removal of particles down to 0.3 pm. 

0 cu < 0.00140 M Pb 0.00299 0 K o.fow)o M Ta < 0.00698 Q 0.02298 
i - Spectral Interference M - Checked by ICP-MS 0 -Checked by ICP-OES n - Not Checked For s - Sofution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlon of analytlcal methods 
For the preparation of W l n g  reference samples" 
For Interference studies and !he determinatbn of correction coeffiaents 
For detectlon limit and linearity studies 
For additional intended uses, contact IV Technlcal Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage& Handing -Keept imy seded vhen not in use. Stoe and use at 20 ? 4°C. Do not pipet from container. Do 
not m r n  portions rem wed for ptpetting to container. 
&amic W m ;  Valenca; Coordnation Number; Chemicei Formin Soflltion - 44.95591 ; +3; 6; Sc(H20)Q' 
Chenical CompStRlilQf- Soluble in HCI, H;60 ,and HNOX &void HF, HPO .and neutral to basic media. StEble Wth 
most met& and inorgaric anions brming an insoluble carbonate, o$de, oxalate, end duotick. Avoid miMg vukh 
elements 1 solutions containing moderde amowds of fluoride. The fluoride i s  soluble in e m s  HF forming ScFG'(not 
recommended fos standard preparations). 
stabil ity- 2-100 ppb levdsstable for monthin 1% HNOdLDPE container. 1-10,OOO pw: solufionsckmicallystable 
for years in 5-1096 HNO3ILDPE container. Small atomic radius increases hydrnlysisreq4ting higher acid bvelsthan 
ather RareEadhs. 
Sc Cartdning SarrQles (l'mwmlio~ and Sdutim) - Metd (Soluble in acids] Odde (Dissolutt by heating in H a  I 
HNOJ); Ores(Carbonate fusion In Pt follwred byHCl dboluticn); OrganicMatrices(Dryash and dissolve in 1:l H# I 
HCI or HNO3), (Aqua Regia or nltic t perchloric I sulfuric add dgestions can be uszd. Exercisecautlon lndlen udng 
perchioric acid) 
W m c  -aplc IrfmaWian qCP-OES 0.L.s are given as rmMwiai . U W ) :  

F ' - + n L  prder ljlpe -urderlined indicdes w e e )  
ICPOES 335.373 nm 0.00410.0o1fo2 whL 1 ion 
ICP-OES 337.215 nm O.cf04 IO.wx#)2 k h L  1 ion Ti,U,Ni,Rh 
ICP-OES 424.683 nm 0.m IO.ooOo2 clghL 1 isq 
ICP4AS 45 m u  2.3ppt nfa u '%:'cH. ~ s i t ~ o ,  9;' 

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 90O.I:2000 Quality Management System Registration - QMI Certiflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaeditacion, a.c.(EMA) 
Members of IQ Net international C e r t i f i a  Netw ork: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Coturnbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Flnland (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 ISOIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing -Accredited MIA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Refereme Material Producers" - Reference Materials Production - Accredited Mu\ Certificate Number 833.02 
A2LA Mutual Recognition A g m e n t  Partners: 
Australia (NATA), Austria (EmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (OANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netheitan& (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spaln (ENAC). Sweden (SWEDAC), Swlbedand (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC60 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and UUilzatlon Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompiiance 

10.6 MIL-STD45662A (ObsoietdObserved) 
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11.0 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 controlted and monitored conditions will remain within the speafied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from !he 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 affer 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 tife. 
Inorganic Ventures / IV tabs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 14,2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maiia. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gatnes, 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-mait: 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 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 I 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." 

i 
DESCRIPTION OF CRM 

Catalog Number: CGSC10-1, CGSCIO-2, and CGSCIO-5 

X-SC02061 Lot Number: 
Starting Material: Sc203 
Starting Material Purity (%): gg,gg6g18 

Matrix: 5% (abs) HN03 

Custom-Grade 10000 pg/mt Scandium in 5% (abs) HNO3 
' ..I 

2.0 

Starting Material Lot No BSC-632-1-5736 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,007 f 21 pg/mL 

1.071 glrnL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equatlons are used in the 
calculation of the certified value and the uncettalnty: 
brtr ied Vale (E) = &, (%) = man 

n = n w  d m a m m t s  
IS = The sumnation d all agnficarit estirrated ermrs 
(Most c m n  arethe arcrsfromhstrumrrtd measwertent, 
weighing, dilution to voiune, and thefixed Errol repated on the 
NlsT SFaul-.certWicate of malysls.) 

n xI = indhrlc!ual reds 

Uncertainty (4 = ~LES,YV 
@Iqff 

The independent samples t-test was used to determine if there is agreement between the above essay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertalntles. Thls 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, usuatty 

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 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 vdume dilution errors. 

4.1 Assay Method #I 10,005 f 26 pglmL 
ICP Assay NlST SRM 3148a Lot Number: 79211 1 

10,007 f 21 pg1rnL 
EOTA NET SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail 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 masler weights and are traceable to the Natimal 
Institute of Standards and Technology (NIST). The NIST 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 Cwp. of 
South Amboy. t h e  balances are callbrated wlth a dass 1 and/or dass 2 analyttcat weight sei. These weights are tested 
annually by a NIST / NVW accredited calibration lab. The NlST test number Is 622260017-98. 

THERMOMETER CALIBRATION -The themmeters used in the deteminatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cerllfed in accordance wlth the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable to MIST Identfflcatlon Nos. 92564, 119016,477047 and MIST test report Nos. 81 1/258522,811/2557078. and 236090. 

GLASSWARE CALlBRATlON - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metalfic impurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Sdutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

' 

s 
- 

0 AI < 0.00100* 

M Sb 0.00050 

M As < 0.00997 

M Ba < 0.00997 

M Be 0.00050 

It Bi < 0.00040 

- M < 0.06976 

M Cd c 0.00299 

M Ce c 0.00498 

Ir c5 0.00030 

- 0 Ca 0.11500 

- 0 Cr 0.00470 

& c o  0.00299 

9 c u  0.00140 
M - Checked by ICP-MS 

9 K 0.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

h! fe o.ozso 
!k! 0.00030 

!!! TI < 0.00100 

- M Th 0.11759 

E Tm 0.00040 

NI Sn < 0.00498 

0 Ti 0.00100 

h!! w 0.00997 

M IJ 0.00199 

M v 0.00199 

M Yb 0.001w 

0 y < 0.00100 

Q Zn 0.006~1 

- 0 Zr 0.23Mx1 
s - Solution Standard Element 

For the calibration of analytical instruments induding bulhot limited to the following: 
ICP-MS. iCP-OES, FAAS. GFAA, XRF, and DCP 
For the validatin of analytical methods 
For the preparation of "working reference samples" 
For interference studles and the determination of correction coefficients 
For detection limit and Iinearhy studies 
For additlonal intended uses, contact IV Technical Staff 



7.0 INSTRUCTION8 FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Sttwrg, & Ilrwlbrrg - )(aapllphlly sealedvhen not in use. 4m md use at 20 k 4'C. Do not pipd from mrtainer. DO n d  tetum 
poftlmt W W d  la pirdltng to mntainw. 
Almrlie Wm; Vdarn: CrudndimNtm&q Meal Fomin SoMm - 44.95Sl; +3 6; SNHBh'' 
Chnrdcd Cmtgutbtdlty. SoltrMo In HCI, H$O. and HNO.. Avoid HF, HPO.ard neutral to basic medii. Stale wkh motif 
n~dbla brff ~ q m w : ,  e w m ~  brnhg an hsol~bld cahr&e,oJde, mlate, end fluxi&. Avoid m i i w  vdhekments I SOlUtionS 
ccnlar~rrq n,o&nlc arncwds of fluaide. The flucrideis soluble in excess HF brmingScFamt remnmended for starrlard 
pmpanlkrn&) 
Strbflty. ?300ppblowls 181e lor monthsir; 1% HNO, ILDPE cmtainer. 1 -10,0m ppm solutions dmnicaly stabbfor yearsin 
5-1 0% HNO. I1.OP E corlalner. Small dornic radius inamses hycfolysis tequiting h i w r  add levels thm other Rare Earths. 
Sc CohLrJia) Swrph. Qrapsralion and SdUiaQ - Meta l  (Sdvble in acids); Odde (Dissolve by heding in HB IHMOn); Ores 
(Carbode A o l m  #I PIq b b d  by HCI dlssdLtion] Orgarric MatriceslDry ash srrd dissolve in 1:l HzO I HCI or HNG). (Aqua 
Reyia or Mrrc / ~~srthlcrlc I wifurk ackf chcptionsmn be used. E x a c k  canrtim wbm udrg pachlorie acid) 
Waldc Slm3rmmcaplc W i m  ( 1 6 4 E S  D.Ls m g i m  as redielkllal View): 

1- ~nderlined md~cates severe at * mncs) 
{-73rttri 1!%8%d&~M m 
ICP-OES 337 215nm 0 OW I 0  03Om uahL 1 ion Ti, U, Ni, Rh 
ICP-OES 024 683 tlm 0 ID COD02 $ h ~  I 
ICP-MS r l ~  ~ n t ~  23m da F %&I.CH. =SI~O;IP 

s. 
8.0 HAZARDOUS INFORMATION please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

- .* 
9.0 HOMOGENEITY - Ttlis solution was mixed according to procedure tV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0  9001:2000 Quallty Management System Reglstratlon - QMI ~e;tificate Number 010105 
Recognized by: 
Registrar Accredltation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredltation (RVA) 
Entidad Mexicana de Acredltacion, a.c./EMA) 
Members of lQ Net international ~ e r t k ~ a t / o n  Network: 
Argentina ([RAM), Australia (QAS), Austria (OQS), Belglum (Avinter) , Brazil (FCAV), Canada (MI) ,  Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELQT), 
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 ISMEC 17025 - ,998 nGenenl kequlrernents for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material ~roducers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
AZU 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), Mew Zealand (IANZ). N o m y  (NA). 
Portugal (IPQ), Siwapore (SAGSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendlx B - Nuclear Regulatory Commission 
Domestic Licensing of Productlon and Utilization Facllltles 

10.5 lOCFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 



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 contrdled and monltored conditions will remain within the specified uncertainty 
range. Shelf life k limited primarily by transpiration (ioss of water from the solution) and Infrequently, by chernlcal instability. 
Transpiration studies (P-SP01020) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sheif-life of four years for solutions packaged in 500-rnL low density pdyethylene bottles. When stored under special conditions 
that mlnirnlze transplratbn and instability, the shelf life can be extended past this Ilmit. 

11.2 Explratlon Date -The date after which a CRM should not be used. Routine laboratoty use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and i p l t  Its useful life. 
Inorganic Ventures f IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assignod a one-year explration date. 

Certiffcatfon Date: July 01,2004 
. Expiration Date: 

q m a  
01: 2006 - 

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 

.- 
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- INORGANIC kAES/PADCWEM LABS 

Description: 1000 mg/L Boron 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is inrended prinlarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, lCPMS, and XRF. It'can be employed in USEPA, AST:M and other methods 
relevant to the certified properties listed below. 
Certified Value: 1004 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: NET SRM 83107 
The CRM is prepared gravimetrically using high purity Ammonium Tetraborate, Lot #: 0703 1A. 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: 1005 m g k  

* 

+/-3.0 mg/L 

Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 
standardized against Potassium Biphthalate NIST SRM #84k 

InstrumentaI Analysis by ICP spectrometer: 1003 mg/L 
Uncertified Properties: 

Density: 1.00 @I 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

AS 
AI 

Ba 
Bi 
Be 
Cr 
Co 
Cd 
Ca 

0.004 
0.10 

<o.oo I 
<0.001 
io.001 
<0.001 
<0.001 

0.002 
<0.001 
<0.001 

CU 
Fe 
Ga 
In 
K 
Id  
Mn 
Mg 
Mo 
Ni 
Na 

~0.001 
0.002 

10.00 1 
<0.001 
<o.o 1 

4 . 0 0  1 
<o.oo 1 

<0.001 
4 . 0 0 1  

0.03 

V 

Pb 
Rb 
Re 
Sr 
Sb 
Si 
Ti 
Tl 
V 
Zn 
Zr 

co.001 
<0.001 
co.001 
<0.001 
<0.001 

0.04 
<0.003 
<0.001 

0.003 
<0.01 

<0.001 

Balances are calibrated regularly with weight sets traceable to N S T  #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 vatid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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Ths Cemfied Reference Material has been prcpared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifving Uncertain5 in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 33: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0  Guide 3 1 1 Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines.for the rcquirements for the competence of reference marerials producers 
ISOLIEMC.0 N280 
Material Source: 
All matytes and matrix materials are obtained and verified by SPEX CertPrep from pre-qualified vendors as per I S 0  9OOO 
guidelines. Vendor identifications are proprietarq? however sources of all materials used in the prepamtion and testing of 
SPEX CertPrep CRMs are tracked and docurnented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of t lus CRM is in neat fomi 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 aU certlfed 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 nuxed by shaking prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with 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 labomlory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instruntentation and personnel llave been qualified prior to use. The hjghest 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 Honiogeneity of the CRM has been confirmed by procedures consistent with IS0  guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fiilal: packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRh4. 
The mathemalical expression b=s2m is employed to determine the sampling size 
s = relative sfandad deviation in % for one coinponent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure ;I relative sub-sampling error of 1% (68% contideme level) in a single 
dete mi nat ion 
Statistical estimator and Confidence Iimits: 
The certified value -x’ listed on the reverse of this document is at the 95% b e t  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% co&idence level 
u, is obtained by combining the individual element standard uncertainty components ui and g= ~ I L ’  
Certification Traveler Report: 
AH certified values reported were derived from Traveler Report (Sper CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference niaterials are not for any cosmetic. drug or household appIication 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 warmly. alleged negligence, or otherwise, with respect to tlus F W  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 danlages. 

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


Catalog Number: PLLI2-2X12Y Lot No. 1 1 - 120LI 

Description: 1000 mg>t  lithium 

Matrix: ?S/O Hlu'03 

11 This ASS[IRAI\;CE @ certified relerence nlaterial. CRM, is intended primarily for use as a I 
calib~at~on standard or quality control standard for inorganic spectroscop~c mstrumenration such as 
ICPOES, DCP, A A  ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

I relevant to the certified properties listed below. I Certified Value: 1002 mgrL 
Uncertainty Associated with Measurement: +I- 3.0 mgjL 
Certified Value is Traceable to: NIST SRM #3129a 

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lor# 0302 1A. The 
I certified value listed is the average of vzlues obtained by classical wet assay and ICP spectrometer analysis 
' Refer to side 2 for details of rnensurement uncertainties. 

CIassical Wet Assay: 1003 mg/L 

I Method: Evaporate to dryness Fume with Sul fkc  Acid. I p t e  and weigh as Li2SO4 I 

1 Instrumental Analysis by ICP spectrometer: 1001 mg/Z ' Uncertified Properties: 

Density: 1.013 @ 24.6 Degrees Celsius I I 
I ' 

Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

, Element mg/L Element mg/L Element mg/L E t 

I A' ~0.001 Cu 0.02 Pb 0.008 
Rb Ag <O.OO 1 Fe 0.04 cO.001 

j As 0.06 Gd c0.001 , Re <0.001 
I Bi ~0 .001  In .-'0.001 Sr 0.004 

Be <0.001 K 4 . 2 0  Sb 0.004 W I I I I  
ILI.. I 1  I 1 B 4.001 Li CO.001 Si <O. 100 

0.004 n I Ba 0.004 MR <0.001 

j Cr <0.001 Mo 0 007 Ti <0.001 
1 CQ 4 .001 Mn 0.004 V 0.006 

Cu: 

a u x a  I 
Ca 0.012 Ni <O.OOl Zn 0.03 E k W O  s* 

<0.001 Na 0.100 Zr <0.001 O W & t i U U  
l.2 

zl-ck- a 
I Balances are calibrated regularly xlth weight sets traceable to h?ST #32856, #32857 and others. H a c: q 5 This CRM is guaranteed stable to +/-0.5% of the c6ed concentration inclusive of uncertainty * a / of rncasuements and other effects, such as transpiration losses, for a period of one ycar from the 

I date of certification. This guarantee is valid only when the material is kept tightly capped and 

1 u m p o n e d  and nored under iaboraroq co~iiirions. . . 
1 

AUG - 2005 11 Date of Certification: Certifying Officer: N* UocJudC 

Q ZOO4 SPEX CerbPrep, Inc 
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This Certified Reference Material hiis been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURACHEWCITAC Guide: Quanufving Uncertainty in Analytical Measurcnient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 33: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statimcal principlcs 
IS0 Guide 3 1 : Contents of certificates of reference illaterials 
NIST Technical Note 1207 
ILAC-G 12-2000: Guidelines for the requirements for the competeiice of reference inaterials producers 
ISOiREMCO N280 
Material Source: 
All analytes and rnatns nuterials are obtained and veritied by SPEX CertlPrep from prequalfied vendors as per IS0  9000 
guidelines. Vendor identifications are proprietar);. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documeiited. For furthcr information contact CRM Sales. 
Instructions for Llse: 
Primary usage of this CRM is in ncat form or diluted serially with niatris of a puriB at or greater than the purity of the 
original inatrk solution. IF dilution is required the diluent iniust be compatible with all cerlfied anaiytes and contain 
siabi1ii.m appropriate for the period of intcndcd use. The CRM can also be used as a spike or with a spike. again with 
appropriate compatibility consideraiions. All solutions should be thoroughly mxed by shaking. prior lo use and neyer 
pipeltcd directly from the bottle. AI1 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached pnor to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques h a w  been used throughout the prepamtion All nuterids, equipment, 
analytical instixiinentation and personnel have been qualified prior to use. Tla Idgliest pur@ acids applicable, 18 Inegolun. 
double deioniad water. acid-lcaclied triplc-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CKM has becn confinncd by procedures consistent 1~1th IS0 guide 17025. ISOmEMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the fiml. packaged inarerial have been analyzed for the 
ceflificd values by procedurcs consistent n.ih tlie intended use of the CRM. 
TIE nlatlxrnatical exyression L=sh  is employed to determine the sainpling s i r .  
s = relative standard deviation in 04, for one coinponenl of the sample. (le. The sub-sampling uncertainty) 
ni = thc sub-sampling mss 
k, = mass of sub-sample necessary to ensure a relarive sub-sampling error of 1% (68Y0 confidence tevel) in a single 
deiermina t ion 
Statistical estimator and Confidence limits: 
Tlic certified value .s' listed on tlie re~crse of this document is at the 95% level of corrfidcnce and can be espressed as 
X = x+/-U where X =Tnie value (Labcled Value). U- Expanded uncertainc- 
U=ktk. where k=2 is the coi'eragc factor at the 95u/o confidence level 
u, is obtained by combining lfie individual element standard uncertaint_\. components u, and LI- ~ C L I , ~  

Certification Traveler Report: 
All ccrtified \.slues reported were derived from Traveler Report (Spes CefiiPrep's tmceabilit) documentation) idenliiied by 
the lot number of this CRM. For further information contxl CRM Sales. 
Legal Notice: 
SPEX CertlPrep rcferencc inaterials arc no1 Ibr any cosmetic, drug or household application and are to be used only by 
qualified individuals who arc trained in appropriate procedures. No clams against SPEX CcrtiPrep.'Inc. of any kind 
~ v l ~ t s o e v e r ~  whctlier based on brcach of warranq. alleged negligence. or ofhemrise. with respect to lhis RM s l ~ l l  be greater 
than the piirclmsc pnce. In no event sllall SPEX CerbPrep. Inc. be liable for any loss of profits or any incidental. special, or 
consequential damages. 
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If Description: 1000 mg/L Molybdenum 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard OT quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A4, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 m a  
Uncertainty Associated with Measurement: +/-3.0 m a  
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NH4)6(Mo)7(0>24-4H2OLot# 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 m& 

NIST SRM #3134 

Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

m a  

Density: 09989 @23 7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

As 0.03 c u  0.003 Pb <0.001 

AI <0.002 Ga <0.001 Re 0.030 
Ba <0.00 I In <0.001 Sr <0.001 
Be <0.002 K 0.060 Sb <0.001 
0 .c0.007 Li c0.003 S!  c0.200 
Bi a 0 0  1 Mn 0.002 Ti 0.003 
Cd 4. IOU Mg co.00 I n <o.oo 1 
Ca 0.010 Nj cO.00 1 V 0.004 
Cr c0.003 Na <0.002 Zr <0.001 
CO <O.OO 1 Zn 0.006 

Ag <0.002 Fe 0.110 Rb <0.001 

Baiances 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 i s  kept tightly capped and 
transported and stored under laboratory conditions. 

AUG - ?oc5 
Date of Certification: Certifying Officer: N- 
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This Ccnificd Reference Malerial tias been prepared and certified under an  IS0  9001 system cousistent wit11 the following 
guidcs: 
Guidc To The Expression Of lincertainly I n  Mea~iireinenl 1995 
EURACHEbIICITAC Guidc: Quailtieing Uncertaiiit? i i i  Analytical Mcasiiretzen? -- Second Edition 
ASTM Guide 1>6,362-Y8 
IS0  Guide 34: Qualiq sysreni guidelines for Ihc produclion of refcreiice nuterials. 
I S 0  Guide 17025: Cerlficalion or rekrencc matcrials. geiicral and statistical priiiiiples 
1 SO Guide 3 I : Contents of cerlifiaites of reference materials 
KIST Tecluucal Nole 1297 
ILAC-G 12-2000: Guidelines for thc requirenicnts for the coinpetence o f  reference inaterials prodiicers 
lSOlREMCQ N280 
Material Source: 
All analytcs and nuiris nlateri;ils are obrained and verified by SPEX CertiPrep from prc-qualified vendors as per IS0 9001) 
guidelines. Vendor idenlifications are proprietary. hoivcvcr sources of all nmtcrials used in the prepiration and testing of 
SPEX CertiPrep CRMs a i t  tracked and docuiiiented. For further infommlion coniact CRM Sakes. 
Instructions for Use: 
Primary usagc o f  tlus CRM is i n  n ta l  fonn or diluted serial15 with matrix of a purity at or greater than the purity of ttie 
origiml matrix solution. If diluiiori i s  required the dilueiit iiiusl be compatible with all cerlrlied analytes and contah 
srabilixers appropriatc for the period of  intended use. The CRM can also be used as a spike or with a spike. again with 
appropriate conipatibilic considentions. All solutions should be thorougMy nused b>- shaking. prior to use and never 
pipellcd directly from the bottle. All surfaces thal come in contacl $$-it11 the solution must be thoroughly cleaned and 
leached prior lo use. Dilutions should bc perfonncd only n.ith Class A voltiinetric glassware. 
M.ethod of Preparation: 
Clean labomto? procedurcs and techniques have been uscd throughout thc prepawtion. All materials. equipment. 
analytical instrumentation and personnel l w e  been qualified prior to use. The highest purity acids applicable. 18 inegotun. 
double deionized watcr. acid-leached triple-rirmed bottles. and Class A glassware havc been used in all preparations. 
Homogeneity: 
Tlic Homogeneity of the CRM has bcen confirnled by procedures consistelit ivith IS0 guide 17025. ISOREMCO N280 
and ASTh4 D6362-98 Appendix X2. Random. replicate samples of the final, packaged nlatcrial have been analyad for tlie 
certified values by proccdurcs consistent lvitli the intended use o f  the CRM. 
The mathematical espression k+==s'in is eluplo) ed to detennine the sampling size 
s = relatit,c standard deviation in U/b for one coriiponent of the sainple. (ie. The sub-samplmg uncertaintv) 
iii = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 %  (68% confidence Imel) in a single 
dete nni nation 
Statistical estimator and Confidence limits: 
"lie certified value 's' listed on Uie revers(: of this docuinenl is at tlie 95%) level o f  confidence and can be espressed as 
X = s+/-U where X =True \.Jut (Labeled Value). ti= Espandcd uncerraing 
U=ku, where k=2 is the covcmge factor at the 95% confidence level 
u, is obtained bl combining the individual element standard uncertainty coiriponenls ii,~ and u, . d%~,' 
Certification Traveler Report: 
All certificd v;ilues reported uwe denved from Trweler Rcport (Spes CertiPrep's trdceabihty documentation) identificd by 
the 101 numbcr of this CRM. For further irifornlation contact CRM Sales. 
T,egal Notice: 
SPEX CertiPrep rcferciice materials arc not for ariy cosrnctic. drug or household application and are to be used only by 
qualiiicd i~idividi~als who are trained in appropriate proccdum. No claims against SPEX CertiPrep. lnc. of any kind 
wlxitsoc\.cr. n.hether bascd on breacli of i t  amnty. alleged negligence. or ollienvise. with rcspcct to t h  Rh4 shall be greater 
tlmn the purchase price. In no event shall SPEX CertiPrcp. Inc. be liable for any loss of profils or any incidental. spccial. or 
consequcntial damages. 
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TM 

&'rtiftix& of Befprenrp fla&riM 

Catalog Number: PLPY-- TW2YI2T Lot NO. 11-90P 
Description: 1000 mgL Phosphorus 
Matrix: I120 

1% ASSUWNCE @ 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 mgL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NI-I4)€ECpO4) Lot# 049411.The 
certified value listed is rhe average of values obtained by ctassical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mgL 
Metfiod: Precipitation using Magnesia Mixture. Filter, ignite and weigh as Mg2P207. 

Instrumental Analysis by LCP spectrometer: 1000 mg/L 
Uncertified Properties: 

+/- 3.0 mg& 
MST SRM #3 139a 

Density: 1 .OOO (4 24.3 ~egrees  Celsius 

Trace Metallic Impurities in the Actual Solution via 1CP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

AS :0.001 cu .:0.001 Pb .=O.OOl 
Ag <0.009 Fe 0.02 Re <0.001 
iu 0.02 Ga <0.001 Rb a.001 
B <0.002 In .~O.Oot Si 0.01 
Be <0.001 K c0.20 Sb 0.02 
Ba <o.oo I Li .=0.001 Sr <0.001 
t3 i ~U.001 Mo 0.002 Ti 0.006 
Cr ~0.001 Mn <o. 00 1 T1 0.003 
C h  0.025 Mg 0.002 v <o.oo 1 
Cd r0.00 I Ni <0.001 Zn 0.60 
C O  ;0.001 Na 0.009 Zr <0.001 

Balances are calibrated regutzrirly with weight sets traceable to NIST #32856, #32857 and others. 
Thjs CRM is guaranteed stable to +/ -OS% of the certified concentration inclusive of uncertainty 
of nieasurements and other effects, such ;is transpiration losses, for a period of one year from the 
dare of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 
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This CcrtiI'ied Reference Matenal his bw i i  prcpared ;tiid certificd uiidcr an IS0  900 I s\ stem consistent 15 it11 the foilowlug 
gti ide s 
Guidc To I lie E?q~rcssoii Of Uiicertaiiiti In Measurement I999 
EURACHEWCITAC Guide Quailif\ iiig Uiicer(aiiil\ 111 Anah tical Masiircnicnt - Second Edition 

IS0 Gtudc 34 Qu,ilit\ SF stem giudclines fui  the produciiori of refercncc ni<itcrials 
IS0 Guide 1 ? 0 2 i  Certilicalion of rcfcicncc mitenals gcncral and slalisticnl pnnciples 
IS0 Guidc I Coiitcnrs of ccrtificatcs of icfcrence iizttenals 
NlST Techiiical Notc 1297 
LAC-G 12-2000 Guidelines for thc rcquircments for the coiiipclencc of rekrcrw iiiatenals produccrs 
ISO/REMC'O N2XO 
Material Source: 
All analj tes m d  irialn\ uixitenals are obiaincd and 1 cnfied bj SPEX CertiPrep from prcqudified I eiidors as per IS0  0000 
guidclmcs Vciidor identifications are propnelaq . honci er sources of all maicnals uscd in the preparauon Md testing of 
SPEX CeniPrcp CRMs ;ire trackcd incl documented For further infonnalion cont:ici CRM Sales 
lnsttuctions for Use: 
Pnnian usage of tlus CRM IS i n  nc;it torill or diluted senall!, 11 i th  itiatny of a punt! a t  or grcatcr than the puriv of the 
ongiml rnatn\ solution. If dilution is rcytiired the diiueni must be coiiiputible \rilli all certified ai ia l~  tes and contain 
stabilizers appropriate for rlrc penocl of intcnded use The CRM can also bc uscd as a splke or uitli a spike. again u ith 
appropnatc coiupatibilitt considerwon\ All solutions should be tliorouglll! nuxecl. by shaking. pnor lo use and nel'er 
pipelted dircclh lroni Ihc bottle All surfa~lce~ Illat come i n  contact n i t l i  the ~olution intis1 be ttiorougllly clcancd and 
lexlied prior to usc Dilutions should be perfomied onl? nrth  Class A \ oliunctnc glassnare 

Method of Preparation: 
Clean laboratop piwedurzs and techniques ha\ e bcen used throughout the preparation All imterials. guipnient. 
anah tical instruntenlation and personncl ha\ e been qiralilied pnor to use Thc liighcst punt! acids applicable. 18 megohm. 
doublc deioruzed vatcr acid-leachcd tnple-nnscd bottles and Class A glassnarc ha1 c been used ut all prcpantions. 
Horn ogeneity : 
The Honiogeneib of the CRM has been codinncd b j  proccdurcs consistent aith 1SO guide 17025. lSO/REMCO 7'4280 
and ASTM D6 X2-9S Appcndn X2 Randoin replicate saiuples of tlie Tinai. packdged rnateiial lme  becn anal? 7ed for the 
certc€icd xalucs b! procedures consistcril ~ i t h  the mended use of the CRM 
The in~itl~iiiatical e\pression k,=s'rti is cmploycd to determine the sampling SIK 
\ - reldtn e standard devmtioii in 

k, = mass ot sub-saniple riecessatl, to ensure a rclalnc sub-sampling error oi 1% (68% confidence level) in a siiigle 
detennination 
Statistical estimator and confidence limits: 
Tlie ccniGcd I alue 'A listed on the rei m e  of tlus doeunienl is at Ihe 95% lex c l  of confidence and can be expressed as 
X = \+/-U allere S =True ialuc (Labeled Value). U= Elpanded uiiccrtaiiih 
U=ku, n here h=2 1s the coicrage Iactoi al [lie 99% coilfideiice l a e l  
ti, is obtained b! coiribimng the indn idrid eleiucnt slandard uncertaiiit) components ti, and u, 
Certification Traveler Report: 
All ccrtificd \irlucs reported n ere den\ cd from Twcler Report (Spe\ CertiPrep's traceabilit) docurnentatton) identified b) 
the lot nmtrbcr of tlus CRh4 For hrther inionnation coiitxl CRM Sales 
Legal Notice: 
SPEX CertiPrep rcfcreiice maiienals arc not for an) cosinetic dnig or household application aid are to bc uscd on11 by 
qualified indi\ rdunls ~ h o  ae (rulncd 111 ,ippiopnatc procedures No claina against SPEX CcrtiPrep. Inc. of any kind 
n htsocver. irhcther based on bieach of i t  :mmh allcgcd negligence or other\$ isc with respect to tlus Rh4 skill bc greater 
t h m  tlie purch:isc pncz 111 no e\ ciii sluIl SPEX CcrtiPrep IIIC be liable for an\ loss of  profits or any iwdenlal. special. or 
consequential clamages 

ASTM GIiidC D6362-98 

[or one coinponent of the sample (IC TIE sub-ssirpling uncertain(>) 
111 - thc SLib-snIilplii1& iiuss 
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Catalog Number: PLS19-2W2YQT Lot No. 11-33SI 
Description : 1000 mg/L Silicon 

Matrix: H20 / 0.4% F- 

This ASSURANCE @ certified reference material, CRM, is intended primady for use BS a 
calibratioa standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and X R F .  It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001.5 mg/L 
Uncertainty Associated with Measurement: 

Certified Value is Traceable to: 

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer malysk 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mgL 

Method: Precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh BS 

Instrumental Analysis by ICP spectrometer. 999 
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SEW #3 150 

The CRM is prepared gravimetrically using hi& purity (M34)2SiF6 Lot# 02021D.The 

(C9H70N)4~Si(M012040)] 

rn@ 

Density: 1.001 Q 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / JCPMS Analysis: 

Element mgA Element mg/L Element mgA. 
Al 0.003 cu <0.001 Pb <0.001 
Ai? ~0.001 Fe 0.02 Rb ~0.001 
As a.06 Ga d.001 Re <0.001 
Ba <o.oo I In 4.001 Sr a.001 

B <0.004 Li 0.008 Ti <0.001 
Bi (0.00 1 Mo <0.001 TI <0.001 
Cd ~0.001 Mg cO.001 V <0.001 
ca 0.016 Un <0.001 zn 0.002 
Cr a.001 Na 0.003 zr 0.002 
co <0.001 Ni cO.004 

Be <o. 00 1 K 0.14 Sb .- <0.001 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of ~ncerbkly 
of measurements and other effects, such as lsanspiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightiy capped and 
transported and stored under laboratory conditions. 

'05 FEB 
Date of Certification: Certifying Officer: N* M U  

. .. 
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Ths Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainly In Measurement 1995 
EURACHWCITAC Guide: Quantifying Uncertainty in A~lalytical Measuremenl - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: CeMication of reference materiais, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements far the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequallfied vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all nlaterials used in the preparation and testing Of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certjfied anafytes 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 considemtions. All solutions should be thorougNy 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 
feached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratov procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been quahfled prior to use. The highest purity acids applicable, 18 megohm, 
double deionizd water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been cotfirmed 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 
certfied values by procedures consistent with the intended use of the CWl.  
The mathematical expression ks=szrn is employed to deternine the sampling size 
9 = relabe standard deviation in ?6 for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass o f  sub-sample necessaq 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 011 the reverse of this document is atthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), LJ= 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 a - h ?  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) idenufied by 
the lot number of this ClZM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX Celtiprep, Inc. be liable for any loss o f  profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
. .  - 



010156 

Catalog Number: PLTI9-2XQYQT Lot No. 10-172n 
Description: 1000 mgL Titanium 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentatiOn such BS 

ICPOES, DCP, A& ICPMS, and XRF. it can be employed in USEPA, ASTM and dher m e t h e  
relevant to the certified properties listed below. 

Certiiied Value: 998 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: NlST SRM #3 I62a 
The CRM is prepared tigavimetricallJr using high purity ("4)TiF6 Lodc MO2lE.The 
certified h e  listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

Method: Precipitation using Ammonium Hydroxide. Filter, ignite and weigh as Ti02. 

Instrumental Analysis by 1- spectrometer: 997 
Uncertified Properties: 

Matrix: H20/ 0.24% F- 

+/- 3.0 mg/L 

mg/L 

Density: I .ooo @I 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Al 
As 
& 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

0.004 
am1 
d.001 
4.004 
4.001 
4).001 
4.001 
0.012 
4.07 

<0.001 
0.002 

ClJ 
Fc 
cia 
In 
K 
Li 
Mi? 
Mn 
Mo 
Na 
Ni 

0.011 
0.002 
a.001 
4.001 
<0.10 

4.001 
43.003 
4.00 1 
4.001 

0.02 
a.001 

Pb 
F& 
Re 
Si - 
Sr 
Sb 
TI 
V 
zr 
zn 

4).001 
4.001 
4 . 0 0 1  

3.0 
~0.001 
4.001 
(0.001 
4.001 
0.004 
0.004 

1 Balances anz csliirated regularly with weight sets traceable to NIST #32856, #32857 and othe~~. 
, This CRM is guaranteed stable to +/-0.5% oftbe certified concentdon inclusive o f m u  

of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certificetion. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 
mj '05 

- -  
d 2004 SPCX Certil're; Int 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent With the folIoWfng 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the productioqof reference: materials. 
IS0 Guide 17025: Certification of reference matenab, general and statistical principles 
IS0 Guide 3 I: Contents of certificates of reference mattrials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requiremenb for the competence of reference materials producers 
ISO/REMCO NZ80 
Materiai Source: 
AI1 andytes and matrix 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 informetion contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with maaix of a purity at or greater than the purify of the 
original matrix solution. If dilution is required the difuent must be compatible with all certified analytes and cont~ia 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate comparibiiity considerations. A I  solutions should be thoroughly mixed, by shaking, prior t~ use and never 
pipetted directly from the bottle. All surfaces that come in contact with the soIution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware, 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipmen6 
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 confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fM the 
certified values by procedures consistent witi the intended use of the CRM. 
The mathematical expression k=s?n 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 
&- 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 ce&ied value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W-ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combhiq the individual element standard uncertain% components ui, aad U, d&’ 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CedPrep, Inc. of any kind 
whatsoever, whether based on breach ofwananty, alleged negligence, or otherwise, with respect to this RM SW be Qreata 
than the puschase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, spec ia  or 
consequential damages. 

- 

I IS09001 I 

20.3 Norcross Avenue * Metuchen, NJ 08840 USA 
732-549-71 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: PLSR2-2W2Yi2T Lot No. 10-130SR 
Description: 
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. 

Certified Value: 1000 mgL 
IJncertaint)? Associated with Measurement: 

Certified Value is Traceable to: 

The CRM is prepared gravimstrically using hgh purity Strontium Carbonate Lot# 09031B. The 
certified value listed is the average of values obtained by cIassical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

1000 mg/L Strontium in 2% HN03 

+I-  3.0 mgL 
NlST SRM fi3 153a 

Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl 'I'hymol Blue as indicator. EDTA standardized against Pb(N03)2 

NIST SRM#928. 

Instrumental Analysis by ICY spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1.010 @ 23.5 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mglL E,lernent mglL Element mg& 
AI 0.002 CU <0.00 1 Pb <0.001 
As <0.001 Fe 0.006 Rb <0.001 
Ag <0.001 Cia <o.oo 1 Re <0.001 
3 .-0.001 In -a001 Si 0.01 2 
Ba 0.02 K 0.20 Sr .=0.00 I 
Be .r0.001 Li 4 . 0 0  I Sb <0.001 

C d  0.016 hln 4 . 0 0  1 TI <0.001 
Cr 0.003 hlo 4 0 0 1  V 0.003 
Cd <(1.001 Na 0.004 Zr 
CO ~~0 .001  Si 4.001 Zn 4.00 1 

Bj <o. 00 1 hfg <0.001 TI <o.oo 1 

Balances are calibrated regularly witb weight sets traceable to NIST #32856, #32857 and others. 

ofme,asurenients and other effects, such as transpiration losses, for a period of one year from the 
dare of certification. 'Ilk guarantee is valid only when the material is kept tightly capped and 

o E x I 
<n & 0 *. -' 

W z+- :+c  t 
n 0 Q .G 2 a n a -  

This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 

transported and stored under laboratory conhtions. 

m u  

spL@ 
. o  
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Tliis Certified Reference Marenal has been prepared and ccrllfied under an IS0  'HI01 systein consistent with tttc following 
guides 
Guide To The Expression Of Uncertainq In Measureinent 1995 
EURACHEMKITAC Guide Quantif" iiig Unccrtaint? in Analj tlcal Mcasurernenl - Second Edition 
ASTM Guide D6362-98 
KO Guide 34 Qua1it.v s) stein guideliiies for the production of refeience nmtenals 
IS0 Guide 17023 Cemfication o f  reference r~utenals. general and staristical pnnciples 
IS0 Guide 3 1 Contents of certificates of reference niatenals 
NIST Technical Note 1297 
IL AC-G 12-2000 Guidelines for the requiremeiils fool tlic coinpetence of reference matenals producers 
ISO/REMCO N280 
Material Source: 
All anaiytes md niatm ntalcnals are obtsined ,ind \ cnfied b j  SPEX CertiPrep froin pre-qualilied vendors as per IS0 9000 
guidelines Vendor ~dentilica~ior\s arc propnetar) , honeber sources of all inatcnals used in the preparatlon and testing of 
SPEX CertPrep CRMs .ire tmcked cud docnincnlcd For furtlicr infannation Loiitact C'RM Sales 
Instructions for Use: 
Pninaq usage of this CRM is in neat form or diluted senall) n ith matrix of a punt\ at or greater than the punty of thc 
ongiml mntiix solution if clhution is required the dilueut inmt be compatible with all certrfied analytes and contail 
stabilizers appropnate for thc penod of intendcd use The CRM can also be used as a spke or H ith a splke. again with 
appropnate coinpatibilih coi~s~deral~ons All solutions should be thorouglll? Inned. b! shaking. prior to use and never 
pipettcd dircctlj from the botlle All siirfaces that come in contact with tlre solution must be thoroughh cleansd and 
leached prior to use I)ihtiO515 should be perfonncd only with Class A \oluinelnc glasmare 
Method of Preparatioa: 
Clean laboratop procedures and techniques Im c been used throughout the preparation All inatenah. equipment, 
analytical instrumentation and persoilnel ha\ e been qualified pnox to use Tile highest punty acids applicable, 18 megohm. 
donble deioiwcd water acid-leached tnplc-rinsed bottles and Class A glassuxe Im e been used in all preparations 
Homogeneity: 
The Homogcncit? ofthe C&V has bceii confirmed b! proccdurcs consistcrit .(\ilh IS0  guide 17025. ISO/REMCO N280 
and ASTM DGi62-98 Appetidix X2 Kmdonr replicate samples of the f i n l .  pachaged matend have been anal>z.ed for the 
ceriificld values b) procedures consistent nilh the intended use of t l ~  CRM 
The imtlleinatical e\pression &=s'rn is anplo? ed to deteiinine the sainplirig sile 
s = reldtn e slandard del iatlon i n  Yo Poi one coinponeiit of the saniplc (ie The sub-sampling uncertamty) 
ni = thc sub-sampling n i ~ ~ s  
k, = inns of sub-sample iiecesslin 10 wsiiie a iclative sub-ssmphng crror of 1% (GS% confidence leve1) in a sin& 
deternitnation 
Statistical estimator and Confidelice limits: 
The ccrlificd 1 alue .A'  listed on the re\ erse of llus docmnent IS at tlic 95% le1 el of confidcnce and can be expressed as 
X = x+i-U nheie X =Tilie 1 due (Lheled Vahic:), U- Eyxmded uncertrunh 
U=ku, uliere h=2 IS tlic cow-age fxtoi  ilt the %% confiderice lele1 
11, IS obtained b! combining the indn idual eleiricnl standard uncertain13 components ti,* and &- d h , '  
Certification Traveler Report: 
A11 certified \ alucs reported uere den\ cd frotn Trd\ eler Report (Spex CertlPrcp's traceabiiih doctiii~enlatio~) identified by 
the lot nunibcr oT tlus CKM For furllicr iiifoi-iri;ction contacl CRM Sales 
Legal Notice: 
SPEX CeiWrey rckrence maten:& ,ire not for any cosnieuc, drug or household applicalion and are to be used only b\ 
qualified indn iduals it110 ale trruned I I I  appropiute procedures. No claims against SPEX CcrnPrep. Inc of at11 kind 
rvhatsoc\ er. 11 hetlicr based on breach of 'I\ arrant!. alleged iieghgencc. or othenvise. with respect to ths  RM shall be greater 
than the purclusc piice In no e\ cnl slid1 ';PEA CertiPrcp. Iic bc liabte for ai11 105s of profits or my incidental. spsckl. or 
consequential dninages 
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Catalog Number: PLSN5-2XQY/2T Lot NO. ll-45SN 

Matrix: 20% HCL 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality conwol 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: 997.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 ingL 

Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as SnO2. 

Instrumental Analysis by ICP spectrometer: 996 
Uncertified Properties: 

Density: 1 .O4 I @ 22.7 Degrees Celsius 

Description: 1000 mg/L Tin 

4- 3.0 m g k  
NIST SRM #3161 

The CRM is prepared gravir~trically using bigh purity Tin Metal Lot# 10951c.The 

m@ 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element 

As <0.10 cu <O.OOl Pb 0.001 
Ag 0.004 Fe 0.10 Re 10.001 
A1 0.007 Ga <0.001 Rb <0.001 

0.002 B 4.0Of In <0.01 Sb 
Ba <0.001 K <0.20 Si 0.09 
Be <0.001 Li <0.001 St €0.001 
Bi <0.001 Mo <0.001 Ti <0.001 
c o  0.007 b¶n <0.001 Ti .rO.O01 
cd <0.01 Mg co.001 V (0.20 
Ca 0.07 Na 0.045 Zn 0.70 
Cr 0.007 Ni 0.045 Zr a.001 

m. 

Balances are calibrated regularly with weight sets eaceable to NIST #32856, #32857 and others. 
This CRh4 is guaranteed stable to +/-OS% of the certified concentration inclusive of u n c ~ ~ t y  
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 i l l  

Certifying Officer: N- 
EB '05 

Date of Certification: 

0 2004 SPEX CcrtiPrep, Inc 
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This Cerufied Reference Material has bcun prepared and certified under an IS0 9001 system consistent with the followhg 
guides: 
Guide To The Eqmssion Of Unceminq In Measureinent 1995 
EURACKEWCITAC Guide: Quant trying 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 rrnterials, general and statistical principles 
IS0 Guide 3 1 ' Contents of cenilicates of' reference materials 
NIST Techca l  Note 1297 
1LAC-G 12-2000: Guidelines for the requirements for the competence of reference malerials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrcp from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all inaterials used in the preparation and testing of 
SPEX CertiPrep C.RMs are tracked and documented. For further information contact CRM Sales. 
lristructions for Use: 
Priinary usage of tlus CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrk solution. If dilution is requircd tlie diluent niust be conipatibk with all certified w l y t e s  and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed? by shaking, pnor to use and never 
pipetted directly fmrn the bottle. .411 surfxcs that come in contact with the solution must be thoroughly cleaned and 
leached prior to iise. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and teclmiqucs have been used throughout the preparation. All materials: equipment, 
analytical instnimentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 inegohn 
double deionized water, acid-leaclied triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Horn ogeneity: 
Vie Homogeneity or the CRM has been continned 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 Uie intended use of the CRM. 
The mathenlatical e.\pression k S = s h  is employed to detenuumie the sampling size 
s = relative standard deviation i n  %I for o w  comnponenl of the satnple. (ie. The sub-sampling uncertainty) 
m = the sub-sampling niass 
k, = mass of sub-sample necessary to cnsure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
deteniumtion 
Statistical estimator and Confidence limits: 
The cenified value 's' listed on thc reverse of this document is at the 95% level of conFidence and can be expressed as 
S = x+/-U \?here X =True value (Libckd Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage lmor  at the 95% confidence level 
ik is obtaincd by combining t1)c individu:ll element standard uncertainty componerrts u,, and 4- b i z  

Certification Traveler Report: 
All certified values reported wcre derivcd from Twvctcr Reporl (Spes CertlPrep's traceability documentation) identified by 
the lot number of tlus CRM. For futtltcr inibntiatioa contact CRh4 Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are no1 for any cosmetic. drug or household application and are to be used only by 
qualified individuals whu are trained in appropriate procedures. No clrUms against SPEX CertiPrep, 1 s .  of any kind 
whatsoever. wl~ether based on breach of wamnty, alleged negligence, or otherwise, with respect to this RM shall be greater 
tlxm the purcliasc pricc. In no event slsilf SPES CeniPrep, Inc. be liable for any loss of profits or any incidental, Spechi Or 
consequential daniages. 

,.- 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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TM 

6trti2hm~ uf Beftrena fl&rial 

Catalog Number: PLlt314-3Xi3Y ]Lot No. 1 1 - 136BI 
Description: 1000 nigL Bismuth 
Matrix: 10% €IN03 

This ASSURANCE @ certified reference material, ChM, is intended primarily for use as a 
calibration stmdard or quality coiitrol staridard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, Ah, ICPMS, and XRF. It cai be employed in USEPA, ASTM and other methods 
relevant to the certified p~operlies Iisted below. 
Certified Value: 1003 mg/L 
Uncertainty Associated with Measurement; 
Certified Value is Traceable to: 
The CFW is prepared yavimemcaily using high purity Bismuth Metal Lot# 07931E. The 
ceniikd value listed is tlie average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of nicasurenient uncertainties. 

Classical Wet Assay: 1003 mg/L 
Method: EDTA titration uskg Xylenol Orange as mdicator. EDTA standardized against Pb(NO3)2 NIST 

Instrunierital Airalysis by LCP spectrometer: 1002 
t'ncertifietf Properties: 

+/- 3.0 rn& 
NIST SRM #3 106 

SRM $928, 

mg/L 

Density: 1.052 (3 25.1 Depees Celsius 
Trace Metallic Impuritius in the Aclual Solution via XCP / ICPMS Analysis: 

Element lug& Elernelit ing/L Eleinent rrig/L 
As 4 . 0 i ) l  cu .co.001 Pb 0.002 
A1 0.002 Fe 0.01 Rb <0.001 
A&! <0.04 Ga a . 0 0 1  Re 10.00 1 
B 4 . 0 3  IE co.ao I Sb <0.001 
Ba <0.01) I K 0.0 1 Si 0.027 
Be 10.01)2 L: 4 .001  Sr -4.001 
Cr <0.001 MO a M G 1  TI a 0 0 1  
c o  .=o.c)r): bl n ~0 .001  "Si a 0 0 1  
Cd 4 . 0 0  I bl g 4 .oo 1 v <o.oo I 
Ca KO4 NI 0.u02 Zr <o.001 

Ir 

N3 o.oi13 Zn 0.05 q w x a  1 
Balances arc calibrated regularly with wight sets traceable to WIST iC32856, $32857 and others. 
This CRM i s  guaranteed stable to -L.i-0.5':6 of the certiLizd concmbation inclusive of uncertainty 
of'measurcments ailti other effects, such 3s n-anspiration losses, for a period of one year firom the 
date of certidcation. 1ks guarantee is valid only when the material is kepr tightly capped and 
transported and stored under faboratury conditions. 

Date of Certification: Cenifying Officer: tV- u d  

*' 
CIf c 3 11;: xl-+-!-c2 

++ Q d: Q z c2at. l  

0f-T - '1005 
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This Ccrt:ficd Rcfcrciicc Malenal iids bceii prcpared and cemtied muter an IS0 9001 s j  stem consistcnt with the fotlovriig 
guides 
Gwde To The E\pression Of Unceitainh Til Medsureiiient 1995 
EURACHEWCITAC Guidc Qimitf! irig Uiicertoiiit\ in Anal\ tical Measurzinent - Second Edition 

IS0  Guide 34 Qualilt s! slcni guidcliiics for the production of reference inatenals 
IS0 Guide 17025 Certification of reference nutenals general and stausucal principles 
IS0  Guide 3 1 Coiltents of certifutzs of reference matcnnls 
NIST Techrucal Note I297 
1LAC'-C; 12-2000 Guidcliiics for the requireinents for ~ h c  conipetence of refcrcnce iiiatenals produccrs 
ISOREMCO N2YO 
RiIaterial Source: 
AI1 anal! tes aiid tnatn\ initenals arc obtaini.d .ind renfied b! SPEX CertlPrcp Imin pre-qualified xendors as per I S 0  9000 
guidclmes Vendor idcntfications :ue propnctnq. lio\tc\cr sources of all nutenab uscd in the preparabon and testing of 
SPEX CcrWrcp Chis ;ire ircrclccd ,ind docuiiiuited For runher infornlatron contact CRM Sales 
Instructions for Use: 
Pninav i w g c  of tlus CRM IS in nedt form or dllded senall!, n11h inatnk of a punQ a t  or greater than the punty of the 
ongiial i i m t n L  solution If dilution IS required the dduem intist be coiilpalible n itIi all cerlified anal? tes and contain 
stabihzers :ippropri,ite foi the period of intcndcd use The CRM can also be used as a splke or with a spike- agam 11 ith 
qp ropn :~ t~  coiiipatibihrj co~1~idrrntioii5 Ail solutions sliould be Ihoroiigllly inircd. b! sliaking pnor to use and i m e r  
pipetted directh froin ill: bottle All s t t i raw   hat coinc in contact n i t h  the solution inusl be thorougld? clcaiied and 
leached pnor to use Dilutions sliould bc gcrfomied on11 nit11 Class A \olurrietric glassware 
Method of Prepara t ion :  
Clean I;iboiiiioi? proccdirm and tccluuque\ ha\ e becrr uscd tliroughout the picparation All materials. cqmpnleot. 
:inah tical instnnrrcntal ion and persoiuwl ha\ c been qualified pnor 10 use Tlic highest punt! acids applicable. 18 megohm. 
double deronimi natcr md-leaclied triple-rinscd bottles and Class A gbssuare ha) e been used in all preparations 
Ilom ogeneity: 
file Hoinogenci[? ofthc CRM has been confinned b! procedures consistent with I S 0  guide 17025. ISOREMCO N2X0 
dnd AS YM D6762-98 Appendir X2 lilrrndoin replicate sdnqiles of tlic final packaged il~aterial Iuve k e n  analyzed for the 
certrficd \ alucs b! piocedores consistent i% kth the intcnded use of the CRM 
The iudtliematicil eymssiori k,= sI'iii is eniplo! ed to determine the sdinpfing size 
s = rclatil e statldard de\ iallon ~n %) Cot one coniponeiit of the sdiiiple (le The sub-sampling uncerlamt!, ) 

h = ma5s of sub-s,mpIc nccess:in w ensure $1 rclatn e sub-sampling error of I% (68Yo confidcilcc bel) in a single 
deternuri.ilioii 
Statistical estirnator and Corrfildence limits: 
'I lic ccilificd v*iliic Y listed on tlie 121 crsc of tlus document is at the 95%) le\ el of confidence and can be expressed as 
X = \ t ,  -b IJ here X =I'mc 7 duc  ( I  ,ibclcd V c h ) .  U= Expanded uncertaiih 
U=ku, n lirie k-2 is tiic co\ cmgr: tncldi ai the 9% confidence le\.el 
L I ~  is obtaned b! cosubirung tfic indit idual tlenient struidnrd tincenamq components u, and g=d;Cu,' 
Certification Tr*aveler Report: 
XI1 ccrtitkd 1 alue, reported n ere d:n\ cd fioin Trmcler Report ( S p  CeItLPrep-s uaceabiht) docutnentation) identified b? 
the lot iiuinber of tlus CRhf For tu1 tlicr mlorination contact CfzlM Sales 
Legal Notice: 
SPEX ('ertiPrcp icfcrcncc ii~~tcii;ils nrc not lor an) cosinelic. divg or household application and are to be used onlj b j  
qiditicd iiicti\ idimls v 110 air. trai iwl  in appioprialc procedures No claim agaiml SPEX CeruPrep, Inc. of an? kind 
nhtsoc\cr ~ , k i I i c r  bascd on brcaih of \ r ~ i ~ i x i i t \  allcged negligelice. or otlienirsc. \+it11 respect to tlus RM shall be greater 
tllan tlic purcIw,e pi~ct. 111 no e\ciit sl~ill S P E S  CerbPrep. Iiic be liable for any loss of profits or any incidcntal, special. of 
conseqiientwl d;iirtciges 

ASTM Giiide DO362-YX 

III = CIW ~ U ~ - S > ~ I I I ~ I ~ I I I ~  IIldSI 

203 horc ro+, Avenue e Meruchen, NJ 08840 USA 
'32-54'1 71 4-1 9 1-800-LAB-SPEX Q Fax 732-603-9647 GRMSafes@spexcsp.com * www.spexc~p.com 

mailto:GRMSafes@spexcsp.com


010164 

TM 

@2r&cXtkv& of 3?k&rtne fl’riaal 

Catalog Number: PLLA2-2XOY Lot NO. 1 1 - 3 2 ~ ~  
Description: 1000 mg/L Lanthanum 
Matrix: 2% HNo3 

This ASSIIRAKCE @ certified reference material, CRM, is intended primariIy for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, M, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the c e d i e d  properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value i s  TraceabIe to: 

The CRM is prepared gravimetrically using high purity 1 I901 J , 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. 

CIassical Wet Assay: 1001 mg/L 
Method: EDT.4 titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

NIST SRV #92X. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SRM #3127a 

Lanthanum Oxide Lot# 

mg/L 
1 ! i 

Density: 1.01 1 @ 21.8 Degrees Celsius . . .  
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element in@ Element mg/L i Element mg/L 
cc 0.007 Lu <0.001 Tm <0.001 

! Ca 12.00 Mn 4.003 Ti 0.01 

Er <0.001 Nd <0.001 Ta <0.001 
Eu ~0 .001  Nl 4.003 Tb dO.001 

DY +.oo 1 Mo ,=0.001 -rl 0.02 ci- 

Fe 0.02 No 0.08 Th ~0 .001  i f -  ! !  I 
Ga .=O.OOI Pr <0.001 V <0.001 n ..$KJ 
Hf <0.001 S C  0.003 Yb <0.001 u w z q  

Qc? *. 
> $ a  

iz; k’ g 

< U X &  

Gd 4. IO Rb ~0 .001  W dO.001 

Ha <0.001 Sm 4 . 0 0  I Y 0.003 Z K q J U !  : 
In <O.OUl Zr <0.001 lii x Ili 0 =t 

W W $! z t c +  0 
CI Q: 6 Q z a r=r - Balances are calibrated regularly with weight sets traceable to N E T  #32856, #32857 and others. 

?’his CKM i s  guaranteed stable to +/-OS% of the cedied  concentration inclusive of uncertainty 
of measurements and other effccts, such as transpiration Iosses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

i 
transported and stored under laboratory conltious. ! 
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This Certified Reference Material h x  been prepared and certified under an IS0 9001 system coiisistent with the following 
guides: 
Guide To The Expression Of U ncenainty I n  hlcasurenient I395 
EURACHEhVCITAC Guide. Qu;tnlif\;ing Unceitaint! in Aoalytical Measurcnicnl -- Second Edition 
ASTM Guidc D(ii62-38 
IS0  Guide 34: Qtiaiih s! stein gtiidelines for the production of reference iilalerials. 
I S 0  Guide 17025 C'eflification of reference niaterinls. geriernl and statistical principles 
I S 0  Guide 3 1 : Contents of certif'icatcs of reference inaterials 
NIST' Tecluucal Note 1297 
ILAC-G12-2000: Guidelines for the requiremenls for the compctcnce of reference materials producers 
ISOEEMCO NZXO 
Material Source: 
All analytcs :iiid nmrix materials arc obtained :ind verified by SPEX CertiPrep from prequalified vendors as per IS0  9000 
giiidelines. Vendor itlenlificalions arc proprietary. however sources of all materials used in the preparation and testing of 
SPEX CcrtiPi-cp CRhls are ttxked and docurrieiited. For fiirtlicr ini'onnation contact CRM Sales. 
Iristructioris for Use: 
Primnary usage of tlns CRhl  is in iiCi1I form OF diluted seriallj- with matrix of a purity at or greater than the purity of the 
original niatris solutioii. If dilutiiciri is required the diluent mist be coiripatiblc with all certified analytes and contain 
stabilizers appropiiatte for the period of ititended use. The CRM can also be used as a spike or with a spike, again with 
approprixe contpatibilrty consideramis All solutions should be thoroughly nuxed by shaking, prior to use and never 
pipetted directly- from the bottle. All sirfaces thnt come in coiunct with the solution must be thoroughly cleaned and 
Icitchcd pnor t o  I ISC.  Uilutions shoutd be performed onlj \vith Class A volumetric glassware. 
Method of Preparation: 
Clean laboraton- proccdurcs and techniques iuvc been uscd tliroiighout the preparation. All materials, equipment- 
analytical instmriientaliori and pcisortncl h v e  bccn qualifiecl prior to use. The highest purity acids applicable. 18 megohm. 
double deioricd n.;iter. :icid-leachccl rnpte-nrsed bottles. arid Class A gla 
Homogeneity: 
The Houiogeiicit! of the CRM has been cor5irnied by procedures consistent with IS0 guide 17025. ISORFiMCO N280 
atid ASm4 DG302-OX Appendix M2. llancloiii. replicate sainples of the final. packaged material have been analyzed for the 
certified \.dues h3- proccduics consistem with the inlended use of the CRM. 
'J'lic inatlienistical cqxessioii k=sh is  employed to determine the satnpling si7e 
s = relative standard dc\latiotl in '5, Cor one coiiiponent or the sample. (ie. Tlre sub-sampling uncerlaintv) 

111 = the sub-sampling irinss 
k, = niass of sub-wiiiplc iicccssar-~~ t~ c~isure a rcl;iti\.e sub-sampling error of 1% (68% confidence level) in a single 
dctennrnxion 
St:rtisticaI estimator' and C'oiifideace limits: 
The certified \,nl(~z 's' listed 011 Ilie r w m e  of this docuinent is at the 95% le\.el of confidence and can be exiressed a5 
X = x+ti whcrz X =.Triie value (Labeled Value). U= Expanded uncertainty 
U-ku, where k ~ - - 2  is 111c covc~;ig: h i t o r  at thc 9-576 conCidence level 
u, is obtiiined b! coiuibiiiitig the iildividiral element standard unccrlainty components u,and g7 h,' 
Certification Traveler Report: 
Ail certilied \.slues reported were dcrived from Tnveler Report (Spes CertiPrep's traceability documentation) identified bj- 
thc lot number of tlus C F M  For Curtlier inConnatioii contact CFW Sales. 
Lcgal Notice: 
SPEX CortiPrcp rcfeIcnct' imiteri;,ls nIe not for ;in? cosmetic. d m g  or household application and are to be used only by 
qualified individuals \ \ I N )  arc traiircd i i i  ;ipprOpniitc procedures. No claims against SPEX CertiPrcp. Inc. of any kind 

Intsoe\,er. wlrcthcr h s c d  on brcaoli o f  m r r m v .  alleged negltgencc. or otlictwise, with &spect to this RM shall be greater 
th;m the purchasc price 111 no eiciit slwll SPES CcrtiPrep, Iiic. bc liable for any loss of profits or any incidental. special, or 
consequential cla Inngcs 

are lmvc been used in all prepamtions. 
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TM 

gertifiiztt ot3Wi?rtm fl&v%al 

Catalog Number : PLY2 -2X/2Y/2T Lot NO. 11-84Y 
Description: 1,000 m g L  Yttrium 
Matrix: 2% HN03 

Tlus ASSIJRAKCE @ certified reference material, CIW, i s  intended primarily for use as a 
calihrarion standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA. ICPMS, and XRF. It can be employed in USEPA, A S T M  and other methods 
relevant to the certificd properties listed below. 

Certified Value: 999 ma 
Uncertainty Associated witti  Measurement: 
Certlfled 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 cl*dssical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of niensuremcnt uncertaiuties. 

Classical Wet Assay: 1000 m g L  
hlethod: E.DT.4 timation using Methyl Thyr~ol Blue as indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer: 997 
Uncertified Properties: 

+!- 3.0 mg/L 
NIST SRM #3 167 

NIST SRM #92S. 

mg/L 

Density: 1.011 @ 3.0 Degrces Celsius 
Trace hletallic Impuritics in the Actudl Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgK Element mg/L 
Ca 0.02 Lu 4 . 0 0  1 Tm -=0.001 
CV <o.oo I La a 0 0 1  'I'i <o.oo I 
DY <0.001 Mn 4.001 TI .ro.o01 
Er <0.001 VO ~ 0 . 0 0 1  Tb <0.001 
Eu <0.001 Nd 4.001 Th <0.001 .. 
F C  0.005 :Nil 0.001 TC3 co.001 
6, <0.001 Si 4 . 0 0  1 V <0.001 
Gd <0.001 Pr ~ 0 . 0 0 1  w <0.001 
Ho c0.0u 1 I( b co.00 1 Yb <oo.ool a n  .. b i  
Hf' 4 . 0 0 1  S m 4 . 0 0  I Zr <0.001 
In <0.001 s c  <0.001 

Balances are calibrated replurly with weight sets trilceable to KIST #32856, #32857 and others. z 
This CMl is guararrteed stnblr to r!-0.5% of the certdicd concentration inclusive of uncertainty 9 8 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

Q w 
8 ,! u 

O l J i W U l Y  z + + 0 

CIPra 

of measurements und other effects, such 3s transpiration losses, for a period of one year from the 

transported and stored under laboratory conditions. - < Q U E  

OCT - 2oi15 
Date of Certification: Certifying Officer: IV. 
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This Certified Refcicnce hfatenal h,ir bccri prepared and cerfified under an IS0 9001 sq stem consistent Mith the follow ing 
guides 
Guide To The Eipreswon Of Uncefiiiiin In  bktsurenicnl 13'95 
EURACHEWCI TAC Guide Qumtiiiing Uiiccrtnintj in Andvtlcal Measureniciit - Second Edition 

IS0  Guide 34 Q ~ i ~ i i t )  
IS0 Guide 1 
I S 0  Guide ? 1 Contents of cerhficstcs of rcfcreiice nintenals 
NiST Technical Noie 1297 
[LAC-(312-2000 Guidelines for tlir reqiiircinerits tor tlic competence of referelice inatcnals producers 
I SOIRE hlC0 "ZSO 
Rlaterial Source: 
All anal! tes and rtmln\ iiinlenals ,ire obl,iincd diid kenlied b\ SPEX C e r t i P q  froin prcquallfied vendors as per I S 0  9000 
guidelines Vcndor identification\ 'ire proynctaq . lion et er sources of all ntatenals iised in the preparauon and testing of 
SPEX CcrtLPiep C'RbIs AIC hacked mtl tIuiiiiiimtcd Poi toitlicr infomution contact CRM Salcs 
Instructions for Use: 
Pnimq wigc of tius CRhl is i n  i i e ~  forin or diluted seri,ill) nith inatnx of a punt) AI or greater than the punt) o f  thc 
oiigiml i i n i i i \  snlutioii If diliiiioii 1 3  ierluircd rlic diluent nnoL be coinpatlble H ith ail certified analytes and contain 
stabdims tiypropriate I'or tlic pcnocl of intended use The CRM can also be used as a splke or with a splke. aglun with 
appropnatc coniplibiliti considcrdioiis All solutiors slmuld be thorougll! imsed, b! shaking. pnor to use and never 
pipetted d r r d !  froin the bottlc All suifiices ili,it coiiic 111 i o n l x t  w i t h  the solution must be thoroughl? cleaned and 
Izxhed pnor to usc Ddutions slioiildbe pzrfonxzd onl: n ith Class A \olumetnc glassvare. 
Met h o tl of P repal- ation : 
Clean 1dbor;ifon pioccduics and lecliniques ha\ c bcen uscd lliroughoul the prcparation All matenals. equipment. 
aiial!tical insinirrjciita(iori a i d  yenoniicl ha! G been qdificd pi101 to use Tlc higliest punh acids applicable. 18 mnegolm. 
dotrblc dc iorud  u ,iter ,~cid-leached triplc-niwd bottles :md Class A glass%are l w c  been used in all prcparations 
21 om og en e i t y : 
The Hoinogzneit! of riic CRM Ius been coiiiiimcd b! proieduies conwstciii \\ ith IS0 guidc 17025. ISOIREMCO N2XO 
, i i d  ASTtl  Ut> 102-0X Appeiidik A ?  li:undom Ieylicate s,irnplcs of the fml. packaged illaterial have been ana1)zed Cor the 
cerllficd \ cilucs b~ pioccdLucy coiisistciii v i t11 the inkridcd use of the CRM 
'I hi: itutliciiwcd eyxessioii h,-s in  is ~iiiplo\ ed lo dclcniiiiic thc sampling suc 
s = relau\c uand~iicl d 

111 = the sub-i.11iipll1lg LILI\S 
I,, = n i m  of sub-wnpk nccc~sm to criwrc '1 rc1,ttn e sub-snmphng ermr of 1% (68% confidence lebel) in a single 
dctemuixitioii 
S t a tis t i ca I cs t i 11 t il t 0 r ii II d C o 11 lid e 11 ce 1 i 111 its : 
I lic ccriified I alue I llsictl on tlic rz1 cis2 of tliis docuiiicnt is at tlic 95% le\ el of confidcncc and can be esprcssed as 
Y = s -/-E I\ I w e  Y -Trw L aluc (1,~LcIcd V,ilue). U= E\pmded uriccrlalnh 
U-ku, \\ I W C  h 2 is 111c cmeragc Ixtw 'it t l x  W'41 coafidcricc le! el 
u, is obi,iinicl t ~ !  coinbiiiing tlic i rrth  r d u ~ l  cleiiicnt st:iiidard iuicertaint) coinponenls 11, and ti, ~ Z U , '  
Certification Travelcr Report: 
411 cenrtied \ nlucs icporit!d veie den\ cd fioin I i x  clcr Rcporl (Spex CertlPrzp's traccabihg docutncntatton) ideiitlfied b! 
the lot niiiiitw ol this CRhl For f i i i l h x  nironn,iiioii coiitacl CR\1 Sales 
Legal Notice: 
SPEX CeniPrep rrference iii,itcn,ils ,lie riot tor nil! cosmetic dmg or bouseliold application and are to be used onl! bl 
qualified inch\ idu,ih I\ ho .irc traiiicd i i i  :iypropri,itc proccdmcs No claims ag<iinst SPEX CcrttPrep. IIK of any kind 
11 Ii:itsoc\ cr $5 Iictlier b,rseti ~ I I  brucl i  ot u:i~r~inn . :illeged ticgligcnce. or otlicn~isc 1~1th respect to flus RM shall be gmler  
tlnn the ptircli,i\e pncc 111 no el cnt shall S E A  CcrtiPiey Inc be liahlc form\ loss of profits or a q  incidental. special. or 
co nseq LICI I 11 :I 1 tl:i i I i:ige 5 

ASRvl Guide D6362-98 
slcm guidelnie:, for thc production of refererice mlcnals 

Ccrl clition of rclcrcnce nlatenals. gcneml and statmcrtl pnnciples 

i t  ion i n  ('0 lor one coiiipoiicnl 01 rlic smplc (le Thc sub-sainp1tn.g uncertainly) 
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INORGANIC LABWRADCHEM 1 A k S  

CataIog Number: PLPD3-2XQY 
Description: 1000 me/L Palladium 
Matrix : 10% HCl . 
This ASSUR.Q;VCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICI’OES, DCP, AA, ICPMS, and ,W. It can be einployed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1003 mg/L 
Uncertainty Associated with hleasurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Palladium Metal, Lot #: 02041D. The 
certified value listed i s  the average of values obtained by classical wet assay and ICP spectrometer 
analysis. 

Refer to side 2 for details of nieasurcment uncertainties. 

Classical Wet Assay: 1005 mg/L 
Method: Prccipitation using Glpoximc. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by TCP spectrometer: 1001 rn& 
Uncertified Properties: 

+/- 3.0 mg/L 
NET SRM #3138 

I Density: 1.020 @ 24.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Au 

A:: 
A1 
Be 
Bi 
B 
C O  

c u  
Cr 
Cd 
Ca 

0.003 Fe 
0.0 I G a  

0.005 lr 
(0.005 In 
<u 001 Mg 
<0.09 M:i 
CO 001 N I  
0.002 NFi 
0.006 Pt 
0.003 Pb 
0.014 

0.027 Ru 
<0.001 Rh 
<0.001 Rb 
.r0.001 Re 
0.003 Sn 
0.008 Te 
0.02 Ti 
0.02 W 

4.00 1 Zn 
0.10 Zr 

<0.00 I 
0.002 

<0.001 
<0.00 I 

0.03 
<O.OOI 
<0.002 
<0.001 

0.05 
<o.oo 1 

Balances are Cdibrdted regularly with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to t - i -OS% o f  the certified concentration inclusive of uncertainty 
ofmeasurenionts and other effects, such as transpintion losses, for a period o f  one year &om the 
date of certification. This guarantze is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

- 
Q 2004 SPtX CertiPrep lnc 
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This Certified Relcrerrce hlateriai lias beer1 prepared and certified tinder an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Unccrtaiiity I n  hlcnsuremcnt I995 
EUKACFEMKITAC Guide: Quantifying Uncertainty in Analytical Measurement -. Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality s>stcm b@deljncs for the production of reference materials. 
IS0 Guide 17025. Certification of icfercnce rruterials. general and statistical principles 
IS0 Guide i 1 : Contents of certificates o f  reference nlateri:ils 
N E T  Technical Note 1297 
ILAC-GI2-200U: Guidelines for the requiremcnts for the compekncc of reference materials producers 
ISO/REMCO N2YO 
hhterial Source: 
All aiialytes and mntris materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
pldelines Veridor identifications are propfietar?.. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRbls arc tracked and docorn~nted. For furlhcr information contact CRM Sales. 
Lristructions for IJse: 
Priniarl; usagc ofthis CRM i s  in neat funii or diluted scrially wi th  rmtris of a purity at or greater than the puity of the 
original matrix solution. If dilution is required the dilticiit musi be compatible with all certified analytes and contain 
stabilizers appropriate for thc period of intended use. The CKM can also be used as a spike or with a spike, again with 
nppr~priatz coinpntibilit~ cunsidcratiorn. ,411 solutions should bc thoroughly mixed. by shaking, prior to use and never 
pipetted direcdj from thc bottle. ,411 sllrrxes (hat coine in contact with the solution must be thoroughly cleaned and 
leaclied pr-ior to USC. Dilutions should be perfonlied only with Class A volun~lric glassware. 

Method of Yrep:ir:itiori: 
Clean labordtoF7. procedures arid tecluuqucs have been used tluoughout the preparation. All materials. equipment 
ansiytical insiniiricritatiori arid persoiuiel linvc bccn qualified prior to use. The highest pur@ acids applicable, 18 megohm, 
double deionized \i i I (Cr .  acid-leached ti-iplc-nnscd bottles. arid Class A glassware have been uscd in all preparations. 
Hotnogcneity: 
'I'hc Homogeneity of tlie CRM Ius been confinned by proccdurcs consistent with IS0 guide 17025. ISOlREMCO N280 
and ASTh.1 D(i362-98 i\ppendix X3. Randong replicate saiiiplcs of the final. packaged material have been analyzed for the 
cerlificd valucs by proccdurcs consislent \villi the intended usc of the CRM. 
The niathcnutical cxprcssion C=s% is eiiipioyed to dclennirie the sampling size 
s = relativc strtnditrd deviation in 0 4  far OIIC cornyonen( of thc sample. (ie. The sub-sampling uncertainty) 
ni = thc sub-sampling niass 
k, = nms  of sub-smplc neccssq  to cnstire :I relative sub-sampling error of 1% (68% confidence level) in a single 
detcniuiiatiori 
Statistical estiniator and Confidence limits: 
'i'hc certified v:ilue 's' listed on the rcversc of thus docitrnent is at the 95% level of confidence and can be expressed as 
X = s+/-U w l w t  X .=?'rue value (Labcled Value). U- E ~ ~ ~ i ~ l d e d  uncertainty 
U = k u ~  where k=? is the c o ~ e n g c  faclor at the 9% conl'idcnce level 
u, is obtained by coInbiriing {he indi\idual clcincnl standard uncertainty components u, and y, 
Certification Traveler. Report: 
All certified \.alucs repoitcd were derived froin Tra~eler Report (Spex CertPrep's traceability documentation) identified by 
the lot nuiitbcr of th is C W I .  For ft1rOic.r iiiforinalion contact CRM Sales. 
Legal Notice: 
SPEX CertiPrq rcfcrericc iiiaterials arc iiot lor ary cosmctic. dnig or household application and are 10 be used only by 
qualified individuals who are rmncd i n  appropriate proccdurcs. No clainls against SPEX CertiPrep, Xnc. of any kind 
whatsoever. whether based on brcacfr of warrailfy. allegcd ncgligcncc. or otherwise. with respect to this RM shall be greater 
tlnn the purcliasc pricc. In no CVCJit sli;lll SPEX Ced'rep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential dniii;iges 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 43 1-800-LAB-SPEX Fsh: 732-603-9647 CRMSales@spexcsp.com w.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://w.spexcsp.com
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Catalog Number: YLs%2X'2Y/2'r Lot No. 11-63s 

Matrix: I120 
Description: 1000 mg/L Sulfur 

This hSSUR.&NCIi: @ ccrrificd reference material, CRM, is intended primarily for use as a 
calibration standard or quality cotitrol stdndard for inorganic spectroscopic instrumentation such as 
ICPOES. LXP, AA, ICPMS, and XRE [t can be employed UI USEPA, ASTM and other methods 
relevant to the certified prriperties listed below 
Certified Value: 1001.5 mg/L 
Uncertainty Associated with hluasurement: 

Certified Value is Traceablu to: 

The CRM is prepared sqavmietncilliy using hi& purity Ammonium Sulfate Lot# 05891M. The 
cemiiied value Ltsted is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to  bide 2 for details of mcmurement uncertainties. 

Classical Wet Assay: 1003 mdL 
Method: Precipitation usmg Bartitin Chloride Filtcr, igriite and weigh as BaS04. 

Instrumental Ilnaly.ysis hy IC']' spectrometer: I300 
Unrertificd Properties: 

+/- 3.0 mg/L 
NlS'1 YliM #3154 

mgK 

knsity:  1000 @! 23 2 Degrees Celsius 
'Trace Metallic Impurities in the Actual Solution via ICP / ICYMS Analysis: 

Element mg/L Eterncrit rnsll, Element mg/L 

R g  <0.00 1 CU -<0.00 1 Pb <0.001 
AI ;o.oo 1 FC 0.01 RG ~0.001 
As 10.00 1 (>a 4.001 Rb <0.001 
Be -cc).oo2 Ln -:0.001 Si 0.033 
n a  -:0.00 1 K 0.009 Sb <0.001 
I3 <0.00 1 I .i a. 00 1 Sr <O.OOl 
Ui a 0 0  I blg 0.004 Ti <0.00 I 
Cd .:. 0.00 1 M n  .:om I -ri 0.03, 
c o  4 . 0 0 1  M o  -:o.oo 1 V a.002 
Cit 0 0 1 5 N a 0.01 Zn 0.03 
Cr qo.u(i5 Ni 4 . O i l l  Zr a 0 0  1 

Balances are ciljbrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This ClWl is guaranteed stabic to +-/-.0.5% of'the certified concentration inclusive of uncertainty 
of measurcmcnts and other efli.cts, such as transpiration losses, for a period of one year &om the 
date of certification. This guuarmree is valid only when the material is kept tightly capped and 
musported and stored under laboratory conditions. 

Certifying Officer: 1 1 1 9  w- , j U L  - '  

Date of Certification: 



This ASSUR,1NCE 8 certified refereke ~llaterial, CRM, is intended primarily for use as a 
caiibrarion standarc or qua& conirol standard for inorganic specnoscopic insmentation such as 
ICF'OES, DCP, AA, ICPMS, and XlZF. It can be employed inUSEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM #3 159 
The CRM is prepared gravirnetrically using high purity Th(?J03)4-4H20 Lot# 01 851R. The 
certified value listed is  tbe average of values obtained by classical wet assay and I(=P spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb@03)2 MST 

SKM #928. r 
Instrumental Analysis by ICP spectrometer: 999 mg/L 
Uncertified Properties: 

Density: 1.010 @ 24.1 Degrees Celsius 

Trace Metallic Impurities in the Actual Salution via ICP / ICPMS Analysis: 

Element mg& Element mg/L Element mglL 
Ca 4 0 2  Lu <O. 00 1 Th <O.OO 1 
Ce 0.0 1 La 0.003 Tb €0.00 1 
w <O.OO 1 Mo <O.OO 1 Tm <0.001 
Er <0.001 Mn ~ 0 . 0 0  1 Ta 4 .00  1 
Eu cO.001 Na 0.04 TI <O.OO 1 
Fe <0.01 Nd 0.003 Ti <0.001 

v Gd <0.001 Ni <0.001 <0.001 
Ga CO. 00 1 Pr <0.001 W <0.001 
Hf <0.001 Rb <O.OOI Y 0.002 

Yb it0 <0.0001 Sm -a.Oo 1 <0.001 
0.001 In <0.001 Sc <O.OO 1 Zr a g s a  .. 

it: a 
Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. g 3 fr: 

L l - l - + C ?  This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty , a cf a 
of measuremellts and other effects, such as transpiration losses, for a period of one year from the a Q a 
date of d c a t i o n .  This guarantee is valid only when the material is kept ti@tly capped and 
transuorted and stored under faboratorv conditions. 

Q 2004 SPEX CertiPrrp, 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 Unceminly In Measurenient 1995 
EURACHEWCITAC Guide: QuantiQing Uncertainty in Analytical Measurement - Sccond Edition 

IS0 Guide 34: Quality system guidelines for the production of =reference nuterials. 
IS0 Guide 17023: Certification of reference mtcrials. 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 inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix inaterials are obtained and verified by SPEX CertiF‘rep from pe-qualified vendors as per !SO 9000 
guidelines. Vendor identifications arc proprietaq, however sources of all materials used in the preparation and @sling of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
lnstructions for Use: 
P r i i i q  usage of this CRM is in neat form or diluted serially with inatrix of a pun@ at or greater than the purity of thc 
original matrix solution. If dilution is required Uie diluent must be compatible with all certified d y t e s  and contsliu 
stabilims appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, agam with 
appropriate compatibility coirsiderations. All solutions should be thoroughly mixed. by sluking, prior to use and never 
pipetted dircctly from the boille. 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 labomtoy procedures and techniques have becn used throughout the preparation. All masrials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deionimd water, acid-leached triple-rinscd bottles, and Ckss A glassware JLTI.~ been used in all prcparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMC.0 N280 
and ASTM D6362-98 Appendix X2. Random replicate sarnpies of the final. packaged material lave been analyzed for the 
certified values by procedures consistent with the intended use of the CRM- 
The mathematical expression k=s’rn 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 oecessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistid estimator and Confidence limits: 
Thc certified value ‘x’ listed on the ~ ~ w s e  of this document is at the 95% level of confidence and can bc 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 y = h ?  
Certification Traveler Report: 
All certitied values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this C . M .  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, 1%. 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 s ld l  SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

A S T M  Guide D6362-98 
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Catalog Number: PLU2-2WS' Lot NO. 11-124l-J 

Matrix: 2% HN03 
Description: 1000 m& uranium 

This ASSURANCE @ certified reference material, C W ,  is intended primarily for use as a 
calibration standard or qualiity control standard for inorganic spectroscopic mstrumentation 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. 
CeMied Value: 1000 m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceabie to: 

+/- 3.0 mg/L 
MST SRM #3 164 

The CRM is  prepared mvimetricaliy using hi& purity Trimium Octaoxide Lot# 04001D. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer anakysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 100 1 mgL 

Rktbod: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

mgL 

' 1 1  I .  

Density: 1 .OW @ 23.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element mg/L Element mg& Element mg/L 

AI 0.01 c u  0.0 I Pb 0.04 
4 <0.005 Fe 0.20 Re cO.00 1 
As 0.05 Ga 4.00 1 Rb <0.001 ~ r j , i i i  

f 
. . .  

32- 1 i i 
Q r ?  as 

> w a W  
H ~ H Z f l  

'SI 
Sr 0.003 c: M w wl 

id I 

Bi 4 . 0 0 1  In 4.00 I Si 4 . 0 1  
Ba 0.005 K 0.03 Sb 0.004 J U G  :t 

Be <0.00 1 Li a 0 0  1 
B 4.00 I Mg 0.003 n 0.001 

< l A X k  G s u z  ,I Ca 0.05 Mn 0.004 Ti 0.006 

n Cd < o m  1 Mo 0.006 V 0.00s 
5 a u u  
Z C F - c u  co 0.00 1 Ni <0.001 Zr 4.003 

Cr c0.002 Na 0.10 zn 0.007 H Q G C : 2  
P G Q -  

z i-'i & W 

.-.I 

Balances m calibrated regularly with weight sets traceable to' NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the em 
of measurements and other effects, such as transpiration losses, for a period of one yew fiom the 
date of certification. This guarantee is valid only when the inaterial is kept tightly capped and 
transported and storad under laboratory conditions. 

I 
! 

tified concentration inclusive of uncertainty 

late of Certification: Certifying Officer: 2 
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TIUS Certified Refc'ercnce Material Ius been prepared and certified undcr an IS0 9001 sl\'slem consistent with the folio\\ iitg 
guidcs : 
Guide To ThC Expression Of Uncekainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertaint5- in Analytical Measurerilenl - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines o r  the pmduction of reference nmterials. 
IS0 Guidc 17025: Certification ,of refercncc matcrials. general and statistical principles 
IS0  Guide 31: Contents of cmifcates of rcfcrence inaterials 
MST Tcclmical Note 1297 
ILAC-G 12-2000: Guidelines for the requirenients for the competence of reference materials producers 
ISO/REMCO N280 

Ai1 amlytes and inatris inaterials are obtained and verified by SPEX CertiPrep from pie-qualified wndors as per LSO 9000 
guidelines. Vendor identificatiom arc proprietary. twwe\.cr sourccs of all materials uscd in the prepamtion and testing of 
SPEX CertiPrep CRMs are tracked and documcntcd. For further information contact CRV Sales. 
Instructions for Use: 
Prinw-y usage of this CRM is in neat fonn or diluted serially with matrix of a purie at or greater tltan the purity of the 
original matrix solution. If dilution is required tk diliicnt must be compalible i+-iIh all certified analytes and contain 
stabilizers appropriate for the period of intciidcd use. The CRM can also be uscd as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughl>- mixed. by shaking. prior to usc and never 
pipetted directly from the bottle. A11 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should bc performed only with Class A volumetric glassware. 
lWethod of Preparation: 
Clean laboratoc procedures and techniques have been used throughout tli? preparation. All materials. equipment. 
analytical instnunentation ,and personncl have been qualified prior IO use. The highest pun? acids applicable, I8 megotun. 
double deionixd water. acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 

Material Source: 

Homogeneity: 
The Homogeneity of tlac CRM has k e n  co&irnied by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98'Appendis X2. Random replicate samples of the final. packaged material havc been analyzed for the 
certified values by procedures consislent with the intended use of the CRM. 

s = relative standard deviation in % for one coinponent of the sample. (ie. The sub-sampling uncertainh) 
m = the sub-sampling mass 
h= mass of sub-sample necessav to ensure B rclative sub-sampling error of 1% (GSYo confidcncc level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on the reverse of h i s  document is at [lie 94% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value). U= Expanded uncertainty 
U=bk where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining tle individual element standard uncertainty components u,.and I I -~ZU:'  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CeniPrep's tnceability documentation) idcntificd by 
the lot number of this CRM. For !Anther information contaCI C W I  Sales. 
Legal Notice: 
SPEX CeaiPrep reference rmteriats are not for any cosmetic, drug or Iiouseliold application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX C e m h p .  Inc. of any kind 
whatsoever, whether based on breach of tvarranty. alleged negligence. or othewise. with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep. lnc. be liable for any loss of profits or any incidental, special, o r :  
consequential damages. 

nathemalical expression h=s'm is employed to determine the sampling size 



Catalog Number: PLW9-2mY Lot NO. 11-83W 
Description: 1000 m f i  Tungsten 
Matrix: H20 

Tbk ASSURANCE @ certified reference matenal, 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 USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1003 m a  
Uncertainty Associted with Measurement: 
Certified Value is Traceable to: 

+I- 3.0 m f i  
MST SRM #3 163 

The CRM is prepared ~vimetrirn~ly using high purity Ammonium Tungstate Lot# M0600W. The 
certified value listed is the average of values OMained by classical wet assay and ICP spechpmeter analysis 
Refer to side 2 for details of measurement uncertaimtics. 

Classical Wet Assay: 1002 mg/L 
Method: Fume with sulfuric Acid to dryness. &pie and weigh as W03. 

Instrumental Analysis by ICP spectrometer: 1003 mgfL 

010175 

of measuremtnts and other effects, such 85 transphtion losses, for a period of one year iknn &e 
date of certification. This guarantee is  valid only when the material is kept tightly capped and 
%&pormi and stored under laboratory conditions. 

JUL - 2005 
Date of Certification: Certifying Officer: Ne k d d  

Uncertified Properties: 

Density: I .ooo Q 19.6 &gees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element mg& Elemeat mgk Element mg/L 

4 4J.005 cu <0.001 Pb cO.001 
AI 0.006 Fe 0.001 Rb a001 
A.Y 0.003 Ga <0.01 Re 0.006 
B 4.003 In 4.001 Sr a.001 
Ek 4.001 K Q.10 Sb Q).M)1 
Bi Ul.001 Li 4.001 Si 0.52 
Ea 4.00 I Mo 4).001 n 4.001 
Ca 0.005 Mn 4.001 Ti 4.001 
cr CO.001 Mg 4.001 V 4 . W I  
Cd 41.00 1 Ni <O.oOl Zr <oO.OO1 
co <0.001 Na 0.09 Zn 0.005 

Bahces arc c a l i i  regularly with weight Jets traceable to NBT #32856, #32857 and others. 
This CRM is pIuuantscd stable to +/-OS% of the wtified concentration inclusive of unccttaintv 
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Tlus Ccrtified Reference Material has becn prepared and certiiied under an IS0  900 I systeiii consistent with the following 
guidcs: 
Guide To The Expression Of Uncenainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Aikljytical Meaaireinent - Sccoiid Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for tlie production ofrdcrence materials. 
IS0 Guide 17025: Certification of refcrencc nwterials. gcned  and statistical principlcs 
IS0  Guide 3 1: Contents of certificates of refercnce materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requircinents for the competence of refcrence mitcriab producers 
ISOREMCO N280 
Material Source: 
All analytes and inatrix niaterials are obtained and verificd by SPEX CeaiPrep from prequalfied vendors as pcr IS0 YO00 
guidelines. Vendor identifications are proprietary. however sources of all rnatcnals used in tlie preparation and testing of 
SPEX Ccr t ihp  CRMs are tracked and documented. For furltier infornation contacl CRM Sales. 
Instructions for Use: 
Primary usage of tlus CRM is in neat form or diluted serially with malrix of a purity at or greater t l m  the purity of the 
original matrix solution. If dilution is required the diluent must be coiiyatibic with all certified aml>-tes and contain 
stabilizers appropriate for thc period of intendcd use "lie CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be tllorougltly mixed. by shaking. prior to use and never 
pipetted directly from thc bottlc. All surfaces that coinc 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 laboratory procedurcs and techniques have been used throughout the preparation. All materials. equipment. 
anal!-tical instnunentation ,and persomiel lmve k e n  qualified prior to use. The lughest purify acids applicable. 18 megolun, 
double deioiurxd water. acid-leached triple-rinsed bottles. and Class A glasswsre have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been codiniicd by procedures consistent with IS0 guide 17025, ISOiREMCO N280 
and ASTM D6362-98 Appendix X2. Riandomn. replicate samples of the final, packaged material have been analyzed for the 
certified values by pnxedures consistent with thc intended use of the CRM. 
The inathematiwl expression k,=s2m is employed to determine the sampling size 
s = rclative standard deviation in % €or one component of the sample. (ic. TIE sub-sampling uncerl;linty) 
m = the sub-sampling nw 
k, = mass of sub-sample mcessw to ensure a relative sub-sampling e m r  of I% (68% confidence le~el) in a single 
determination 
Statistical estimator and Confidence limits: 
The cerlificd value 'x' listed on the reverse of this document is at the 95% level of confidcnce and can be expressed as 
X = s+/-U where X =True value (Labelcd Value), U= Expanded uncerlainry 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by co!nbining the indiyidual element standard unceminty components ui,and yF dZui2 
Certification Traveler Report: 
All certified values reponed were derived froin Trayeler 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 b>- 
qualified individuals who are uained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. ofany kind 
whatsoever, whether based on breach of war ran^. alleged negfigcnce. or otherwise. with respect to this RM shall be greatcr 
than the purchase pricc. In no event shall SPEX CemPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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1 I Catalog Number: PLZR2-2X/2Y/2T ]Lot No. 1 1 -69ZR 
I Description: I 1000 mgL Zirconium 

Matrix: 2% HNO3 -= 
!.? &$ 

This ASSURANCE @ ccrti!jcd refwmce material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A.4, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

LJ&2 
relevant to the certified properties listed &low. l v l l l i  I- 

Certified Value: 1004 mgk 
Z ! t  

Uncertainty Associated with Measurement: +I- 3.0 mg/L 3 R~ 
I I  

Certified Value is Traceable to: NIST SRM #3 169 1 1 1 1  

The CRM is pnpawd gravimtrically using high purity Zirconyl Nitrate Lot# 02041A. The 
certified value listed is the average of values obkined by classical wet assay and ICP spectrometer analysis B- 
Refer to side 2 for details of measurement uncertalntles. 

Classical Wet Assay: 1004 mg/L b 
1 Metbod: Fume with Sulfuris Acid to dryness. Ignite. and weigh as 2102. I 
I Instrumental Analysis by ICP spectrometer: 1004 mg/L 

Uncertifled Properties: 

I Density: I .Ot 1 @ 22.6 Degrees Celsius 

Trace Metallic Impnrltles in the Actual Solution via ICP I ICPMS Analysis: 

1 Element mg/L Element mg& Element mg/L I 
As ~0.001 Cu c0.061 Pb <O.M)I 

Ag 0.03 Fe 0.02 Re ~0.00 1 
A1 0.004 Ga <0.001 Rb <0.001 
Ba ~0.002 In c0.001 Sb <O.OO 1 
Be <0.001 K ~0.20 Sr - <0.001 
Bi 0.15 Li <0.001 Si 4.10 
B 4.004 Mn 4.001 TI 4.001 
Q c0.001 Mg 4.001 Ti (0.003 
Cd 4).001 Mo <0.00 1 V 4.001 
Co <0.002 Ni <0.001 Zn 0.001 
Ca 4.001 Na 0.004 

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 uncerhhty 
of measurements and other erects, such as transpiration losses, for a period of one yea. h m  the 
date of certification This guarantee is valid only when the mataial is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 
'05 

Certifying Officer: N. Ut rdLLOGi ,  Y 



This Certified Reference Material has been prepared and certified under an IS0 9001 
mides: . 
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system consistent with the following 
- 
Guide To The Expression Of Uncertainty In Measurement 1995 
E U R A C W C I T A C  Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cerbfkation of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of ceMicates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOmEMCO N280 
Material Source: 
All analytes and matrix materials m obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identrfications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is  in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certifkd 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 bottte. AI1 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 labomtory 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-feached triple-rinsed bottles, and Class A glasswm have been used in all preparations. 
Horn ogeneity : 
The Homogeneity of the CRM has been contirmed by procedures consistent with IS0 guide 17025, ISOlREMCO 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=s'm is employed to determine the sampling size 
s = relative standard deviation in % for one compnent of the sample. (ie. The sub-samplhg uncertainty) 
m = the sub-sampling mss 
k, = mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% coIlfidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is arthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainly 
U = k  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- hh,' 
Certification Traveler Report: 
All certified values reported were derived from Tmeier Report (Spex CeniF'rep's traceability documemtion) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CerfiPrep reference materials are not for any cosmetic, dmg or household application and are to be used only by 
qualified individuals who are trained in appropriate procedum. No claims against SPEX CertiPrep, h. o f  any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event sM1 SPEX CertiPrep, Inc. be liable for any loss of pmfits or any incident& special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- - .  - 



010179 
INORGANIC: LABS/P,AQI=tiEM LABS 

)ATE OPE 
NURG: _- :NED 

-e 5 

Catalog Number: PLNA2-3W3Y Lot No. X9-161NA 

Description: 10,000 mg/L Sodium 
Matrix: 5% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrUrae ntation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properhes luted below. 
CertifiedValue: 9982 mg/L 
Uncertainty Associated with Measurement: +/- 30 mglL 
Certified Value is Traceable to: 

The CRM is prepared gravirmtrically usmg high purity Sodium Carbonate Lot# 05031C.Tbe 
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 uncertahtles. 
ClassicaI Wet Assay: 9979 mg/L 

Method: Evaporate to dryness. Fume with Sulfirric Acid. Ignite and weigh as Na2S04. 

Instrumental Anatysis by ICP spectrometer: 9985 mg/L 
Uncertified Properties: 

NIST SRM #3152a 

Density: 1.05 1 @I 20.5 Degrees Celsius 

Trace Metallic impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgfL Element mp% 

AI 0.06 cu 0.02 Pb 0.009 
As <0.006 Fe 0.02 Re -=0.001 
As -=0.001 Ga <0.001 Rb a.001 
Bi <o.oo 1 In 4.001 Si 0.01 
Be 4.02 K 0.50 Sb 4 0 0 1  
Ba 0.0 I Li 0.003 Sr 4.002 
B Q.30 Mg 0.50 n €0.003, 
Cr c0.02 Mn 0.007 Ti c0.008 
Cd .=0.001 Mo 4.001 V <0.005 
Ca 0.42 Ni c0.002 Zn <0.03 
c o  ~0.001 zr co.001 

Balances are calibrated regularly with wight 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 is valid only when the matcrial is kept tightly capped and 
transported and stored under laboratory conditions. 

ri 
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This CertiFed Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 

Guide To The Expression Of Uncemmty h Measurement 1995 
EURACI-€EM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for ?he produdon of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidehnes Vendor identifications are proprietary, however soufces of all materiak used in the preparation and testing of 
SPEX Certiprep CRMs are tracked and documented. For further infomaDon contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a punty at or greater than the purity of the 
origrnai matrix solution. If dilution is required the diluent must be compatible with all certified adytes  and contain 
stabilizefi appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropnate compatibility considerations. All solutions should be thoroughly mixed, by s b g ,  prior to use and never 
pipetted directly from the bottle AU surfaces that come in contact with the solution rrmst be thoroughly clqned and 
leached prior to use. Dilut~ons should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation AI1 materials, equipment, 
analytical instrumentation and persome1 have been qualified prior to use. The highest purify acids @pBcable, 18 megohm, 
doubIe 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 gmde 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2.  Random, replicate samples bf the final, packaged material have been analyted for the 
certified values by procedures consistent with the intended use of the CRM. 
 he matIwnaticaI expression b=s2m is employed to determine the sampliag size 
s = relative standard deviation in YO for one component of the sample. (le. The sub-sampbng uncertainty) 
m = the sub-sampliqg mass 

guides: 

ASTM Guide D6362-98 

- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% coni5dence level) in a single 
termination 

Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U = k  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. 4%’ 
Certification Traveler Report: 
AI1 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 CerziPrep 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 CeWrep, Inc. of any hnd 
whatsoever, whether based on bEach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In RO event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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D 

Catalog Number: ICV-2A Lot NO.: 29-175AS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard I1 

This ASSURANCE *certified reference material, CRM, i s  intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CIRM is prepared &om high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(&I SRAJf 

Ca 2,000 1,995.81 3109a Ni 500 499.54 3136 
K 2,000 1,995.56 3 14ta 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 

100 99.44 3151 A1 1,000 989.06 3101a Ag 
Ba 1,000 999.68 3104a Be 100 
Fe 1,000 995.89 3126a Mn 100 
c o  500 500.41 3113 zn 100 100.06 31688 a *= 1 

Balances are calibrated regularly with weight sets traceable to NISTffs 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 +I- 2%. This guarantee is valid for a period of 
one year Born the dale of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

C: Q C: 2 

Spex Rehence Multi: Lot fc 1-58GM, 15-37AS, 11-171AS REF 

Certifying Officer: A/. U- me I -* if;$$ 

ate of Certification: 
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This Certified Reference Material has been prepared aid cerlified under an IS0 900 1 sy-stein consistent with the following 
guides: 
Guide To The Expression Of Uncerlainty In Mcasurement 1995 
EURACHEWCITAC Guide: Quantif'ing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Ccrtification of reference materials, general and statistical principles 
IS0 Guide 3 I : Contents of cedicates of reference materials 
NTST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOIREMCO N280 
Material Source: 
All analytes and matrix materials are obtaincd and verified by- SPEX CertiPlep from prequalified %-endo= as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CcrtiPrep CRMs are tracked and documented. For Further informiition contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with muis of a puriw at or greater than the purity of the 
original luatriv sdlution. If ddution is required the diluent mustbe 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 
appmpriate compatibility ccpsiderations. A l  solutions should be tlroroughly mixed, by shaking. prior to use and never 
pipettcd directly from the bottle. All surfaces that come in cordact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be p e r f o n d  only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratorq. pmcedures and techniques have bcen used throughout the preparation. All materials. equipmenf. 
analytical instrunlentation and personnel hiwe been quatified prior to use. The highest purity acids applicable. I8 megohm, 
doublc deionized water, acid-leached wiple-rinscd bottles, and Class A glassware haw bcen used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged materhJ have been analyxd for the 
certified values by procedures consistent with the intended we of the CRM. 
The matkinatical eqmssion k,=s'nt is employed to determine the sampling ske 
s = relative standard deviation in '%I for one component of the sample. (ie. The sub-sampling uncertainty) 
tn = the sub-sampling mass 
k, = inass of sub-sample necessq to ensure a relative sub-sampling e m f  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of' confidence and can be expressed as 
X = x+/-U where X =True value (zabeled Value), U= Eqanded uncertainty 
U=ku, where k=2 is the coverage factor at the95% confidence level 
uc is obtained by combining the individual element standard uncertainty C O ~ I I ~ O W R ~ S  ui and L 4Cui' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CerWrep's traceability documentation) identified by 

h g a l  Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or liousehold application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claim againsl SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othenvise, with respect to this RM shall be grater 
than the purchase price. I n  no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

..the lot number of this CRM. For further information contact CRM Sales. 



6etftYtste of 3W2rentz #&rid 

Catalog Number: PLS37-2X/2Y/2T Lot No. 1 1 -02SB 

Description: 1000 mg/L Antimony 
Matrix: H20 1 0.6% Tart.Acidftr.HN03 

This ASSURANCE @ certified reference material, CRM. is intended primarily for use as a 
. . 

relevant to the certified properties listed below. 

Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certified Value is Traceable to: MST SRM #3 102a 

The CRM is prepared gravimetrically using high purity Antimony Metal Lot# 01041A.The 
certified value listed is the average of values obtained by classical wet assay and 1CP spectrometer analysis 
Refer to side 2 for details of measurement &certainties. 

Classical Wet Assay: 997 m f i  
Method: Evaporate to dryness. Fume wth nitric acid. Ignite and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 997 mgK 
Uncertified Properties: 

Density: 1.003 @ 31.6 Degrees Celsius 

Trace Metallic lmpurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m@ Element mg/L 

A1 0.02 Cu 0.002 Pb 0.002 
Ag ~0.001 Fe 35.00 Rb <O .OO 1 
As 0.03 Ga 4.00 1 Re <0.001 
Ba 0.005 In ~0.001 Sr 0.00 1 
B 4.50 K .  0.90 Si 0.08 
Bi 0.003 Li <0.004 Ti 0.004 
BC <o.oo I MO 10.001 n 0.01 
Cr <O.OI Mg 0.07 V ~0.004 
Ca 4.00 Mn ~0.003 Zr <0.001 
Co <0.001 Ni <0.00t Zn 2.00 

K 
aKP!@... 

Cd <O.OOI Na 0.03 a 
0 W Lii W CL 
Z F I - + Q  Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. w q a 2 

This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 

I Date of Certification: gr, . - ,3$i Certifying 0ficer: N* * O d e  

0 2(U4 SPEX CertiPrep, lnc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measureimnt - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality systcrn guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and stafistical principles 
IS0 Guide 3 1: Contents of certificates of reference malerials 
NIST Tcclmical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials pmdncers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietw? however sources of all inaterials used in the preparation and testing of 
SPEX CertiPrcp CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fomr or diluted serially wifh inatrix 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 c d f i e d  analyles and contain 
stabilizm appropriate for the period of intended use. The CRh4 can also be used as a spike or with a spike, again with 
appropriate compatibility considerdtions. All solutions should be thoroughly n i x e d  by shaking, prior to usc and neyer 
pipetted directIy from the bottle. All surfaces that come in contact with the solution rnustbc thoroughly cleaned and 
leached prior to use. Dilutions should be perfonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoy procedures and techniques have been used throughout the prepidration. All materials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 iiiegohm, 
double deionized water, acid-leached triple-rinscd bottles, and C h s  A glassware I w e  been uscd in all prepaiations. 
Homogeneity: 
The Homogeneity of the CRM has been confirnied by proccdurcs consistent with is0 guide 17025, ISOIREMCO N28U 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final: packaged inaterial I w e  been analyzed for the 
certified values br; procedures consistent with the intended use of the CRM. 
The Imtlleniatical expression k=s"ni is eniplo?;cd to determine the sampling size 
s = rctative standard deviation in 9'0 for one coniponent of the saniple. (ie. The sub-sampling unccrtaintj ) 
in = the sub-satnpling inass 
k, = mmss of sub-sample necessary lo cnsuire a relative sub-sampling error of 1o/u (68% confdence bel) in  a sin& 
dctemtination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the rcver~e of  this document is at 11% 95% lwei of conlidence and can be expressed as 
X = s+/-U where X =True value (Labelcd Value). U= Expanded uncertainty 
U = h ,  where k-2 is the coverage factor at [he 95% confidence lewl 
u, is obtained by combining the indi~idual element standard uncertainty components qand  u ; ~ ~ E u , '  
Certification TraveIer Report: 
AI1 certified values reported wen: derived from Traveler Report (Spes CcrtiPrep's traceability docuincntation) identified by 
the lot nuiubcr of this CRM. For further infonnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and arc to be used only bj- 
qualified indi\+duals who are train& in appropriate procedures. No clai~ns againsl SPEX CertiPrep. Inc. of any kind 
whatsoever. wlmher based onbreach of \iarranly, alleged negligence, or othenvise. with respect to this RM shall be greatcx 
than lhe purchase price. In no evcnt shall SPEX CertiPrep, Inc. be liable for an)- loss of profits or any incidental. special, or 
consequential damages. 



Catalog Number: ICV-2C Lot No.: 29-176M 
Description: Initial Calibration Verification Standard I1 
 matrix: 5% Nitric Acid 

I 
4 This ASSUR-~NCE @cFrtlfied reference material, CRM, is intended primarily for use as a. 1 

calibration standard or quality control standard for inorganic spectroscopic instturnentatinn rllrh 

I 
ICPOES, DCP, AA, ICPMS, and XRF. R can be employed in USEPA, ASTM and othk ..,uL,,,, 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using I 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertdnties. 

Instrumental Analysis by ICP Spectrometer: 
d 

Element Labeled Measured NlST 
(mgk) (mg/L) m M  

As 500 499.69 3103a 
Pb 500 499.61 3128 
Se 500 499.91 3149 

-. w u 
Cd 100 99.90 3108 > ZNi 

s - z UTi wu*z. zll, ,UO( 
Spex Reference Mulh: Lot #I 1-34AS, 1-57MG, 15-39AS Reff a w x e  I 

rz & :: ,. 
bi (nl - a z w w u  
ZI-C.+C=. 1 Balances are calibrated regularly with weight sets traceable to NISTlls 31856, 32867 and others. c Q < Q Z 

This CRM is guaranteed stable and accurate to $1- 0.5% on the average of all the certified Q P O H , ~  

concentrations with no single element exceeding A/- 2%. This Includes uncertainty of 
measurements and other effects, such as transpiration losses. Thts guarantee is valid for a period 111 
of one year from the date of certification only when the material 1s kept tightly capped and 
transported and stored under laboratory conditions. 

I 
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This Certified Reference Material has been prepared and certified under an IS0  900 1 sq stein consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURAC.HEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quaiity system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1: Contents of certificatcs o f  reference materials 
NlST Technical Note 1297 
ILAC-G 12-2000: Guidelines for thc requirements for the competence of reference mmknals producers 
ISOmEMCO N2XO 
Material Source: 
All anaiytes and inatis inaterials are obtained and verified by SPEX CerliPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietay, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Prirnarq. usage of this CRM is in neat fom or diluted serially with matrix of a purity at or greater than the purip of the 
original matrix solution. If dilution is required the diluent must be compatible with all ceilified analytes and contain 
stabiliiers appropriate for the period of intended use. The CRM can also be used as a spike or with a splke, again with 
appropriate comnpatibilily 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 inust be tlmroughly cleaned and 
lcached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
CIean IabomtoF procedures and techniques hare been used throughout the preparation. All materialst equipment, 
analytical instnunentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deioiuxd water. acid-leached triple-rinsed bottles. and Cbss A glassware have been used in all preparations. 
Homogeneity: 
The Honwgeneity of the CRM has been coiftinned by procedures consistent tvith [SO guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicafe samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The matl~matical expression Iz=s’m is employed to determine the sampling size 
s = relative standard deviation in % for one component o f  the sample. (ie. Tlie sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample rpecessary to e m r e  a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certilied value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components b, and y- dh,’ 
Certification Traveler Report: 
All certifed values reported were derived from Traveler Report (Spcx CertiPrep‘s tmceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CedPrep 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, Tnc. of any kind 
whatsoever. whether based on breach o f  nm-antv, alleged negligence, or otherwise, with respect to thus RM shall be greater 
rhan the purchase price. in no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
c o q u e n u a l  damages. 
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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: ivsalesQivstandards.com website: www.ivstandards.com 

a n a I y  
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 label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials." 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Aluminum in 5% (abs) tit403 

Catalog Number: 
Lot Number: 
Starting Material: AI metal 
Starting Material Purity (%): gg.gg7ggo 
Starting Material Lot No 607116 
Matrix: 

CGALIO-1, CGALIO-2, and CGALIO-5 
X-AL04021 

5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,030 k 19 pg1mL 

1.071 glmL (measured at 22" C) 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (3 = & (E) = mean 
x. = indiuidual res ultr 
n = number of measuremerits 
,&, = The summation crf allrignitisant estimated e r i o E .  

(Most common d i e  the errors from instrumental measurement, 
weighing, dilution to volume. andthe fixed error reported on the NiST 
SRM certticate o f  anatp is . )  

n 

uncertainty (t) = 2[( Z S ~ I  
( "1 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
.1 "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 uncertaintres." ( IS0 VIM. 2nd 
ed., 1993. definition 6.10) 

reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilutioii errors. 
: This IV product is Traceable to NlST via direct comparison lo NlST SRMs. The uncertainties for each certified value are 

4.1 Assay Method #l 10,030 f 19 pg/ml 

10,022 k 2 1  VglmL 
EUTA NIST SRM 928 Lot Number: 3921 10 

ICP Assay NlST SRM 3101a Lot Number: 010808 

Assay Method #2 

http://ivsalesQivstandards.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 Gerharl Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST TraceabiJity 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 Scab 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 NIST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thennometeis 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 769543,2173681769543,217368/P14452.1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standalrl thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016. 471047 and NIST test report Nos. 81 11258522. 81 112557078, 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 
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 

The result from the most sensitive 

M Cu a03378 M Pb < 001689 Q K 0.01208 hR Ta 003942 M Zr < o 02815 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 -Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Elemen; 

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 

8.0 
9.0 
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INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep tightly sealed vihnhen not in use. Store and w e  at 20 ? 4 'C. Do not pipet from 
container. Do not return portions removed for Pipetting to  conteiner. 
Atomic W$ght, Valencr; Cootdination Humber; Chemical Form in Solution - 26.381 54; +3; 
6;AI(H #)e 
Chenicaf Compatibility - Soluble in HCI, HNOa HF and HzSO+. Avoid neutral media. Soluble in strongly 
basic NaOH forming the AI(0H)dH;Ok"species. Stable \with most metals and inorganic anions. The 
phosphate is insoluble in m t a r  and only slightly soluble in acid. 
Stabi l i ty  I 2-100 ppb levels stable for months in 1 % HNO3I LDPE container. 1-10,000 ppm solutions 
chemicallystable for years in 2-5Y0 H N O 3 I  LDPE container. 
81 Containing Sarrples (Preparation and Sototion) - Metal [Etest dissolved in HCI / HNOs 1; a-  AIzOJ 
( P J ~ K O ~  ~ o i u n  in pt? 
y- Algh(Soluble in acids such as HCI) ; Ores [Carbonate fuslon in Pt' t o l l owd  by  HCI dissolution); 
Organic Matrices (sulfuric!peroxide digestion or nitric I sulfuric J perchloric acid decomposition, or dry ash 
and dissolution In dilute HCI.  
Atomic Spectroscopic Informtion ftCP-OES D.L.e are given as radiallaxial ulew): 
Techniouelline Estli~@tedD.I . @Z& &E lnterferenc~{u&rlind indicdes severe) 
I C P a E S  394.402 nm 0.05 10.006 UglmL 1 atom U,Ce 
ICP-OES 396.152 nm 13.03 i 0.006 ughnL 1 atom MP,Zr,Ce 

HAZARDOUS INFORMAflON - Please refer to the enclosed Material Saffey 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 I S 0  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 (IFAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QUI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT) 
Hungafy (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) 

@ Standards Council of Canada (SCC) WC*V.tO 

10.2 ISOllEC 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 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA). Belgium (ELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Oenmark (DANAK). Finland (FJNAS), 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), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 
10CFR50 Appendix 8 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

IOCFR21 - Nuclear Regulatory Commlssion - Reporting Defects and Non-Compliance 

MIL-STD-45662A (Obsolete10bserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.2 IV Shdf Lite -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controtled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sohtion) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mt 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: 
':!2006 

f2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

f l A ' i w j h ; k  
Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katairn Le, QC Manager JL.aAFb.bJ-- dJ-+ 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 
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PNORGBNiC" 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 ........... .................................. ".........,......... .......... a .............. 
I95 lehigh Avenue. Suile 4 :d: EQ0.609.6799 I 73".901.19Or, 
Lakewozd. New Jersey 08701 . IJSA 
inorganicven tures.com 

fax: 732.90 1 ,1903 
i~to~inorgcnicventures.com 

1 .O INORGANIC VENTURES is an IS0 Guide 342000 registered Certified Reference Material (CRM) Manufacturer 
(Certificate M83-02). The certificate is deigned and the data is determined in accordance with IS0 Guide 31:ZOOO 
(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 DESCRlPTlON OF CRM 10000 p g h L  Calcium in 1.4% (abs) HN03 

Catalog Number: 
Lot Number : 
Starting Material: CaO 

CGCAlO-I, CGCAIO-2, and CGCAl0-5 
Y-CA03038 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,010 & 23 pglrnl. 9653 ? 22 pglg 

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: 
c e i t i r d  Value (z) = Cg 

1.037 glmL (measured at 22" C) 

( a )  = mean 
n XI = individual resufts 

n = number of measurements 
Csl = The summation of all significant estimated errors 

(Most common are the errors from instrumental measurement 

1R 
Uncertainty (2) = mCsi;?l 

(n) 
weighting, dilution to volume, and the fixed error reported on the NIST 
SRM Certificate of analysis.) 

The independent samples I-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 N IST AND VALUES OBTAINED BY tNDEPENDENT METHODS 4.0 
* 'Property of the result of % 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 comparisons The uncertainties for each certifed value are 
reported, taklng into account the SRM uncertainty error and the measurement. weighing and volume dilution errors. In ram cases 
where no NlST SRMs are avaitabfe, the term 'in-house std.' is specified. 

4.1 Aseay Method #I 10,046 2 35 pg/mL 9680 k 34 pglg 
ICP Assay NlST SRM 3109a Lot Number: 000622 

Assay Method #2 10.010 f 23 pFl/mL 
EDTA NlST SRM 928 Lot Number 928 

9653 ?: 22 pg1g 

http://tures.com
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4.2 

4.3 

4.4 

BALANCE CALI6RATION- AI1 balances are checked daily using in-house procedure number 6-IMM-001, The weights 
used for testing are annually compared to Gsrhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 I Class 1 and 692476A - Class 2 
The NIST test number is 822/260017-96. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The batances are calibrated wilh a class 1 andlor class 2 analytical weight set. These weights are tested 
annualty by a NlST I NVLAP accredited caiibration 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 whch was certified in accordance with the procedures outlined by ASTM 5'7-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452. 176240/P14452, 176240. The 
in-house procedure No. is 2-OC-001 .Thermometers which are not calibrated vs slandard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11256522.81 112557078. and 236090 

GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
rnanufadure and quality control of CRMs. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CRMs solutions are tested for trace metallc impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive method 
foreach element, ts reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room An ULPA-Filter 
is 99 9985% efficient for the removal of particles down to 0.3 urn. 

0 AI < 0.00090 

!!! Sb ' 0.00354 

As ' 0,07082 

0 0.00038 

0 Be < 0.00009 

An Bi < 0.00283 

0 ' 0.00054 
0 Cd ' 0.00450 
2 Ca 

!!f! Ce 0.03541 

h! cs < 0.00213 

0 Cr ' 0.00080 
0 co < 0.00120 

Q Cu 0.004oo 

M Dy < 0.04250 

k'! Er ' 0.03541 

< 0.02125 

Gd < 0.00708 

!!! Ga ' 0.00708 

k! Ge < 0.04250 

- 0.02125 

- Hf ' 0.01417 

- Q In 0.00200 

0 Fe 0.00110 

h!! H' < 0.00354 

!! Ir ' 0.03541 

&? La 0.00354 

!d Pb < 0.02125 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES 

P Li 0.00002 

k? Lu ' 0.00283 

0 Mg 0.05319 

- Mn 0.00029 

0 Hg < 0.01100 

< 0.01417 

M Nd 0.01417 

- Ni < 0.00230 

Nb < 0.00354 
.-. n os 

- * 0.00480 

h! Pd ' 0.03541 

Pt 0.01417 

0 ' 0.00170 
i - Spectral interference 

- Pr .= 0.00213 

- Rh 0.00708 

- Ru < 0.01417 

0 sc  < 0.00002 

- 0 Si 000228 

!k! Re < 0.00708 

M Rb < 0.00708 

!@ Sm ' 000708 

2 Se 0.00620 

!!!! Ag ' 0.01417 

Na 0.00950 

* Sr 0.02849 

0 < 0.02500 

b! Ta < 0.04958 
n - Not Checked For 

- 

- Te < 021248 

- Tb ' 000213 

- ' 000708 

M Th 000708 

!!! Tm ' 000283 

!d Sn ' 0 03541 

h! Ti ' 035413 

hn ' 007082 

!d " < 001417 

9 v 000090 

b! Yb 000708 

!E! < 028330 

- OW874 

!d Zr ' 003541 

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 'worklng reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and llnearity studies 
For additional intended uses, contact IV Technical Staff 



010193 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage S 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 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% HN03 I LOPE container. 1-10,000 ppm solutions chemically stable for 
years in 1-10% HN03 I LOPE 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 ditute 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 HCt 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 0.L.s a n  glven as radiallaxial view): 
TechniauelUne Estimated D.L. Order TY ~e Interferences (underlined indicates severe) 
ICP-OES 393.366 nm 0.0002 I0.00004 pglmL 1 ion U, Ce 
ICP-OES 396.847 nm 0.0005 / 0.00006 pghL  1 ion Th 
ICP-OES 422.673 nm 0.01 / 0.001 pglrnL 1 atom Ge 
ICP-MS 44 amu 1200 ppt n/a M+ 160212C. 28Si160,88Sr 

HAZARDOUS fNFORMATlON - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM. 
HOMOGENEITY - This solution was mixed according to procedure IV-MPM004 and is guaranteed to be homogeneous 

8.0 

9.0 

fO.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 Accredttation (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 (DS), Finland (SFS). France (AFAQ), Germany (OW), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PC8C). Portugal (APCER), Singapore (PSB). Slovenia (SIC?). Spain (AENOR), Switzerland (SQS) 

10.2 ISOflEC t7025 - 1999 “General Requirements for the Competence of Testing and 
Calibration“ 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 iSOIlEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
NU Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNFA). Czech Republic 
(NAO). Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SfNAL). Japan (JAB) (JNFA). 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 (NWAP) (IC80 ES) 

10.4 10CFRM) Appendix B - Nuclear Regufatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD46662A (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 life is iimited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable sotutions performed at Inorganic Ventures Labs indicate a CRM shelf-life 
of four years for solutions packaged in 500-mL low density polyethytene bottles. When stored under special conditions that 
minimize transpiration and instability, the shelf life can be extended past this limit. 

t l . 2  Expiration Date -The date after which a CAM 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 Uate: May 09, 2005 

EZnm= 
0 1 2 0 0 7  

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Kataltn Le, QC Manager s ,  

-1 ,,<- -n *;-, . ; .-, 
Certifying Officer: Paul Games. PhD , 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@ivstmdards.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 M Labs fs an IS0 GuMe 34-2000 Certified Reference Material (CRAA) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmi Iron In 4.8% (abs) HNOJ 

Catalog Number: 
Lot Number: X-FE03041 
Starting Material: Fe metal 
Starting Material Purity (Yo): 99.998667 IWORGANIC LABS/ AD HEM LABS 
Starting Material Lot No 23387 

G 4.8% (abs) HN03 DATE OPENED: Matrix: 

CERTIFIED VALUES AND UNCERTAlNTlES 

Certified Concentration: 

Certified Density: 

CGFEl0-1, CGFEIO-2, and CGFE10-5 

DATE RECEIVED: -#&---&-- 
DATE EXPIRED: __ --- -- 
INORG: - s K - -  pa: - E E Z ? Z I I  

10,041 i 21 pg/rnL 

1.061 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equatbns are used in the 
celculatlon of the certilied value and the uncertainty: 

cwtifiivatmbl= 0 = rmal 
n . XI= h&#ualresults 

msn 
n = nurrbarofmeasverrents 
YS = lhe slarmallan d all slgrdficant stinated errors 
(Most c o m n  are the mrcrsfrrnhstrumntd measurerrent, 
weighhg, dlknlon to volum?, ;rrd the fixed wcf reported on t he 
N18T H3d-eertricate of malysis.) 

u m a k t y  (A) =&E 

The independent samples t-test was used to determine if mere Is agreement belween the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement Is a 
confirmath of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national of international standards, through an unbroken chain of comparisons all having stated uncertalntles." (IS0 VIM, 2nd 
ed., 1993, defininon 6.10) 
- This IV product is Traceable to NlST vla dlrect cornpadson to NET SRMs. The uncertainties for each cerWied value are 
reported, taking into account the SRM uncertainty e m  and the measurement, wetghhmng and volume dilution e r m .  

4. i Assay Method #I 10,041 f 21 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

10,017 f 40 VglmL 
ICP Assay NlST SRM 3126a Lot Number: 000606 

Method #2 

mailto:ivsales@ivstmdards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master webhts and are traceable to the &ibIal 
Institute of Standards and Techndagy (NIST). The NIST TraceaMllty numbers are 692476 - Class 1 and 692476A - class 2. 
The NET test number is 822/260017-98. All analytical batances are callbrated every 4 months by Gerhait Scale Cow. Of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 anatytical weight set These weights are tested 
annually by a NlST I NVW 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 dtified in aOcOrdance wlth the pfocedures outlined by ASTM E7787 and NIST 
Monograph 150 using MIST Test Nos. and Std Nos.: 769543,217388/769543,21736WP14452,17624O/P14452,170240. The 
in-house procedure No. Is 2-QC-001 .thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016.471047 and NlST test report Nw. 811/258522,811/2557078, and 236090. 

GLASSWARE GAUBRATIW - W w s e  procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality contrd of Custom Grade Standards. 

4.3 

4-4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
riWthod for each element, is reported below. SoluUons tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-FHter is 99.9985% &dent for the removal of partides down to 0.3 urn. 

0 AI e 0.00270 

M Sb o.oozi1 
As 0.04213 

!d Ba 0.04213 

0 Be 0.00005 

- Bi 0.00169 

B 0.00099 

L?! Cd < 0.01264 

P Ca 0.03107 

!!! Ce e 0.02107 

hn CS 0.00126 

Y Cr c 0.02107 

Q co 0.01195 

!d CU < 0.02528 
M - CkCked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 -Spectral Interference 

M Pr < 0.00126 

?A Re < 0.00421 

M Rh 0.00421 

M Rb c 0.00421 

M Sm c 0.0042% 

L?! RU < 0.00643 

h! SC < 0.04213 

k! < 0.03371 

Q si 0.01673 

M A61 0.00843 

9 Na 0.00956 

M Sr c 0.00211 

M Ta c 0.02949 
n - Not Checked Far 

- 0 s 0.07200 

M Te < 0.12640 

h!! Tb e 0.00126 

0.00421 

!d Th e 0.00421 

M Tm 0.00169 

M Sn 0.02107 

&! Ti = 0.21066 

M W 0.04213 

&! u < 0.00843 

M V c 0.00843 

!d Yb 0.00421 

k! y < 0.16853 

M 0.08761 

!!! 0.02107 
s - Solutlon Standard Element 

For the calibration of analytical Instruments including bul not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlon of analyticel methods 
For the preparation of “working reference samples’ 
For interference studles and the determination of correchion coefficients 
For detectJon llmlt and linearity studies 
For additional intended uses, contact fV Technical Staff 
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St- & Handing -Keep tightly sealed- not in me. Store md lrpe at 20 !: PC. Do not pipd ltwn catahw. Do nd return 
podlons m m u d  fa p W k g  dp d a k n r .  

W i g 4  Walencq CmdlnaHm Nunber; Chanicml Form In SaMim - 55.847; +3; $ Fe[Htohm' 
Chmicd -bi#y- St&deIn HCI, HNO, HSQ. ,HF end HsPO, Mid basicmedia. Sablevdhmost metals and W n l c  
anbns in acid= medla . 

2-100 blew+ s t a e  krmonthsin 1% Wm ILDPE c d a k .  1 -10,Om ppm sokrtim ch4caUystaMe fw)cars h EY%, I LD!! colltam. 
Fe Ccmtainhg -e+ repadion and ~du6an) -Metal (Sokble h HCI Oddss If t h  o* has bcsn d a hl& temperatwe 
t hen~s~~0 , t us rn  n P t o % W  by KI c&solulion dher&e d ~ ~ s d w  in d& M I 1  &or ( 51% Odh B o n  uiirg cdythe 
fusion rpproachl. 
# m i c  ~pedn>scopic M I m  (ICP-OES D & a  eregim w W): 
WMaWw U.L fra I- (rdrUna( indhtor severe at e mns) 
ICP-OES 238.204 nm 0.005 I O.OM vgltnL ion Ru,Co 
ICP-OES 233.562 nm 0.005 10.001 W L  1 
ICP-OES 259.940 nm 0.006 i0.001 whL 1 

" 23" 
ion 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Safley Data sheet for information regarding this CRU. 

9.0 HOMOGENEIN - This sdution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALIN STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - Q)At Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaedicion, a.c.(EMA) 
Membem of IQ Net International Certlflcatton Network: 
ArgenUna (IRAM), Australia (QAS), Au3Ma (mS),  Belgium (Avinter) . Brazil (FCAV), Canada (PMt), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Repubt (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli). Italy (CISQ), Japan (JQA). Korea (KSA-QA). N e t m n d s  (KEMA). Norway (NCS), 
Poland(PCBC), Portug$l (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). WWerland (SQS) 

10.2 ISOllEC 17025 - 1999 General Requirements for the Competence of Testlng and Callbratlon" - Chemlcal Testlng -Accredited A2tA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - ZOO0 "General Requirements for the Competence of Rehrence Material Producers* - Refereoce Materials Production - Accredited A2LA Cadifieate Number 883.02 
A2LA Mutual Recognition Agreement Partnen: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS. Ireland (NAE), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), ~ e p u b k  of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
P~rRrgal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appsndlx B - Nuclear Regulatory Commission - Domestic Limnsing of Production and ~t l l izat lon~acl l i t lee 

10.5 1OCFR21 - Nuclear Regulatory Commlsaion - ~epor t lng Defects and NonCompllance 
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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 d the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wfll remain within the specifled uncertainty 
range. Shelf Ilfe is llmited ptirnarlty by banspiration (loss of water from the solution) and infrequentty, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutlwrs performed at Inorganic Ventures I N Labs Indicate a CRM 
shelf-life of four years for solutions packaged In 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM inmases transt3iratlon 
losses and the chance of contamination which affect the integrlty of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal repulatory agencies’ recommendations that so!uUon standards be 
assigned a one-year explratlon date. 

Certification Date: July 22, 2004 
Expiration Date: 

l{i$& 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
M a t e  Prepared By: Nick Malda, QA Admtnistrator 

ICJyr- d L  
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  / i 81459% 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 

1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(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 10000 pglml Potassium in 1.4% (abs) HN03 

Catalog Number: CGKIO-I, CGK10-2, and CGK10-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

Y-KO2129 
KN03 
99.9981 f 2  

B19PO1 
I .4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9983 ? 5 VglmL 9759 ? 5 pglg 

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 

Certrfied Value ( 2 )  = La 

Uncertainty = zrcsqp 

( X )  = mean 

n = number of measurements 
\si = The summation of all signtficant 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) 

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 NET SRMs are available. the term 'in-house std.' is specified. 

4.1 Assay Method fti 9926 f 36 pglmL 9703 ?: 35 Vglg 

ICP Assay NlST SRM 3141a Lot Number: 891312 

9983 * 5 pglmL 9759 r 5 pg/g 
Gravimetric NET SRM Lot Number See Sec. 4.2 

Assay Method #2 

roc4 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION- Ail 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 Scate Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set These weights are tested annually by 
a NlST I NVLAP accredited calibration lab. The NlST test number IS 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the 6naI densities are calibrated vs standard 
thermometer No. 903-2680 which was ceftified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Tesl Nos. and Std Nos.: 769543,2173681769543.2173681P14452, 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 IdentiRcation Nos. 92564,119016, 471047 and NlST test report Nos. 81 11258522.81 112557078, 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 

5.0 TRACE METALLIC IMPURlTlES (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 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 (Im. 

2 0.00072 

!!!! Sb < 0.00050 

As ' 0.00995 
k! Ba ' 0.00995 

Be ' 0.00003 

- 0i ' 0.00040 

0 B 0.00010 

Cd ' 0.00299 

- Ca 0.00357 

3 Ce ' 0.00498 

!!! c s  ' 0.00030 

!!! Cr ' 0.00498 

M c o  0.00299 

!!!! c' ' 0.00597 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M *y < 000597 

M Er < 0.00498 

M Eu < 0.00299 

!k! Gd < 0.00100 

!!4 Ga < 0.00100 

- * Ge < 000026 

M Hf < 0.00199 

hn (1' < 0.00995 

P A' < 000051 

M 0.00050 

?L? Ir ' 0.00498 

- Fe DO0040 

- La < 0.00050 

!k! Pb 008559 
0 - Checked by ICP-OES 

- 0 Li < 0 00001 

k.! L' ' 0.00040 

0 Mg 000068 

- 0 0.00020 

0 Hg ' 0.00255 

M Mo < 0.00199 

Y Nd < 0,00199 

0 " < 0.00039 

Nb < 0.00050 

- n Os 

- < 000498 

0 < 0.00043 

M Pt < 000199 

S . K  
i - Spectral Interference 

< 0.00030 

- M Re 0.00100 

- M Rh < 0.00100 

-- Rb 0.55238 

M Ru < 000199 

!!I Sm < 0.00100 

0 s c  < 0.00002 

- 0 Se < o o o m  

M *g < 000199 

0 ' 000058 

0 Na 015315 

- sr < 000050 

-. ' 0.01225 

Ta < 000697 
n - Not Checked For 

M Te ' 002986 

!!!! Tb ' 000030 

- M TI ' 000100 

M Th 000100 

E Trn < 000040 

hn Sn < 000498 

- 0 Ti < 000012 

!! w < 000995 

r\il !J 000199 

M Yb < 000100 

- < 003981 

0 " < 000015 

0 000068 

Zf 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 
f o r  the preparation of *working reference samples" 
For interference studies and the determinabon of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technrcal 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; Vatence; Coordination Number; Chemical Form i n  Solution - 29 0983; + I :  (6): K*(aq) 

Chemical Compatibility - Soluble in HCI, HNOJ, H2S04 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% HNO, / LDPE container. 1~10.000 ppm solutions chemically 
stable for years in 1-5% HN03 / LDPE container. 
I( Containing Samples (Preparation and Solution) - Metal (Dissolves very rapidly in water), Ores (Sodium 
carbonate fusion in PtQ followed by HCI dissolution-blank levels of K in sodium carbonate critical): Organic 
Matrices (Sulfuriclperoxide digestion ) 
Atomic Spectroscopic lnformatlon (ICP.OES D.L.s are given as radiallaxial view): 
TechniouelLine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 766.490 nm 0.4 / 0.001 pglrnL 1 atom 2"' order radiation from R.E s on some optical 

ICP-OES 771.531 nm 1 .O / 0.03 VglmL 1 atom 2"' order radiation from R.E s on some optical 

ICP-OES 404.721 nm 1.1 / 0.05 pg/rnL 1 atom U. e. 
ICP-MS 39amu 10 PPt nla M' JFArH: 23Na'50. "Se 

(Coordination Number in parentheses is assumed, not certain.) 

designs 

designs 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORMATlON - Please refer to the enclosed Material Safety Data sheet for information regarding this CRM 

HOMOGENEITY -This solution was mixed according to procedure tV-MPM-004 and is guaranteed to be homogeneous 

10.1 IS0 9OOf: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 ( R A M ) .  Australia (QAS), Austria (OW), 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 &!LA Cedificate Number 883.01 

E-6 
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) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillzatlon Facllitles 

10.5 IOCFRPI - Nuclear Regulatory Commlssion - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERlOD OF VALIDITY 

11.1 LV Shelf Life -The period of lime during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmenlally controtied 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-SPD1020) of chemicalty-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 sofution standards be 
assigned a one-year expiration date 

Certification Date: October 17, 2005 

Expiration Date: 

01;2006 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: Nick Maida. QA Administrator +/i.k& -7yd 
Certificate Approved By: Katalin Le QC Manager r, ,tk,b \ A 

Certifying Offlcer: 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  / 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-rnait: ivsales@ivstandards.com website: www.ivstandards.com 

ate  of a n a l y s i s  
1 .o 

2 .o 

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@), 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 fO000 pg/rnL Magnesium in 1.4% (abs) HNOa 

Catatog Number: 
Lot Number: 
Starting Material: Mg metal 
Starting Material Purity (%): 99.994984 
Starting Material Lot No 
Matrix: 

CGMG10-1, CGMGIO-2, and CGMGTO-5 
X-ME03018 

91 191 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,039 f 31 pg/mL 

1.051 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 VakE! (SI = & (r) = man 

n = rimer af measJrerrents 
LS = The wrrrmtion d all significant stirrated errors 
(Most c o m n  are the  wrasfrominstrumntar mawrerrent, 
weighing, dikrlion to volcare. ad the fixed war reported on t he 
NlST !%?VI certficate of matfsls.) 

n xI = individual results 

rn)')'" 
Uncertamty (k) = N&,H~. 

The independent sampies 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) 
i : This IV product is Traceable to NET via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors 

4.1 Assay Method #I 10,039 ? 31 pglmL 
ICP Assay NIST SRM 31 31 a Lot Number: 991 107 

Assay Method #2 10,079 f 21 pglmL 
EDTA NIST SRM 928 lo t  Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 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 C q .  of 
South Amboy. The balances are calibrated with a class 1 andior class 2 analytical weight set. These weights are tested 
annually by a NlST / 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 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-002 .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. 811/258522.81112557078, and 236090, 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used ifi the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-UES 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. 

5.0 

M Dy 0.03601 

M Er < o.03000 

M Eu < 0.01800 

M Gd 0.00600 

M Ga < o.00600 

in Ge c 0.03601 

M Au e 0.01800 

M Hf < o.oizoo 
M Ho c 0.00300 

- M In < 0.06001 

M Ir < 0.03000 

- 0 Fe 0.03704 

M La < 0.00300 

- 0 CU 0.00674 0 Pb 0.02694 - 0 K < 0.05000 M Ta -= 0.04201 hn 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 OCP 
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 MATERlAL 

Storagp? & kndSng - Keep tightly zealedmhen not in use. Sore md WE at P f 4%. Do rat pipet from mrtainer. Do nd return 
portions removed fa p W i g  to mntairer. 
#rmic W@M; Valence; Cmdn&imIkmber; U m i c a l  Fom in SoMim - 24.305, +2; 
Ctudcal cmpatbicty- Soluble in Ha, HNO, and H a .  avoid HF, t&PO.ard neutral to basic media. Stsble Hith m o l  
metals and inowic anions forming inmlubk silicates, csrtmdes, h@roxiddeS, aides, tnd tmgstdes in neLtral End dightly acidic 
medm. 
S t a b i -  2-1 00 ppb levels stable for d h s  in 1% HNO. f LDPE catainer. l-lO,OaO ppm solutiom ct-~emically stable for wars in 

rJle Cdakrirg  SarglesprepaFetin and Sdutim) -Metal (Best dissolvedin dllutsd HNO, Oxklefleadiiy soluble In above 
compEttbie aqwous acidic solutions] Ores (Catbcnate fusion m Ptnfdmdby HCI d k d l t i o n i  Organic Matnces (Sulkaic I 
perordde digestion or nitric I sutfiaic I pmhloric add decolrpmitii, ordry ash errrl dissolLtin In diluts HCI). 
W m c  Spedmscopic hfam-diat (184ES Et.l.s aregiven BS rredilallial uierv): 

t~lg(Hd3Ob'~ 

I -I 0% HNO, I LIFE mrt-r. 

Tectmia&ne &gmtf!d 0.L e wmceo &rderlined indicates severe at = corns.) 
ICP-OES 279.553 nm 0.0aM /O.OCI~~~~@TIL 1 ton Th 
ICP-OES 280.270 nm O.OU33 IC.Owo5pgimL 1 m u,v 
ICP-OES 285.213 nm O.Om IO.OOm3 U M L  i &om U. Hf.Cr. Lr 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATtON - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mrxed according to procedure IV-MPM-004 and IS guaranteed to be homogeneous 

10.1 I S 0  9001:2000 Quality Management System Registration - QHl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANS1-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredfiacion, a.c.(EMA) 
Members of IQ Net International CerUfication 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 (CISC?), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIC!), Spain (AENOR), Switzerland (SQS) 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredlted AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Materlal Producers" 
- Reference Materials Production - Accredited AZLA Certificate Murnber 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (SKO-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) (JNCA), 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) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Llcensing of Production and Utilization Facilities 

10.5 10CFRPl - Nuclear Regulatory Commission - Reporting Defects and Ron-Compliance 

10.6 MIL-STD-45662A (ObsoletdObserved} 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

-- 
11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitorad conditions will remain within the specified uncertainly 
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-stabb solutions performed at inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500mF 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: April 15, 2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certfficate 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 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandardsxorn 

eert i  e f a n a l y s i  
1 .O 

2.0 

3.0 

4.0 

Inorganic Ventures 1 IV Labs is an fSO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I0000 pglmL Sodium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 
Starting Material Purity (%): gg.ggg81g 
Starting Material Lot No: 42063 
Matrix: 

CGNAl0-1, CGNAIO-2, and CGNAIO-5 
Lot Number: X-QNAOZI 48 

1.4%(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 equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (3) a za (3 =mean 

n = rumber ofmeasurernerds 

(hdosl mmmon ere the ermrs t o m  mimental measusmwrt, 
w i g h q ,  dilution to volm e, end the A d  ermr mported an the MIST 
SRM certificate of anaWs.1 

10,006 k 6 p g h L  

1.032 g/mL (measured at 22" C) 

n x i  = individual r e d s  

Uncertainty - 2ff%71& Is,= The summationof ell signifioant edimaied errors. 
fi1 

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.t0) 
. 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 10,019 2 33 pglrnt 
ICP Assay NlST SRM 3152a Lot Number: 990907 

Assay Method R 10,006 t 6 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The webhts 

used for testing are annually compared to Gerhart Scale ~orpor&on's master weights and are traceable to the ~ a t k n a l  
Institute of Standards arid Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 0221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scab 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!Sf I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - T h  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 2UC-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 lt2557078, and 236090. 

4.4 GLASSWARE CALIBRATION- In-house p rodure  34C-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURtTIES (TMl) OETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade 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 parttcles down to 0.3 pm 

2 Cu < 0.00140 Pb < 0.00300 - 0 0.04000 3 Ta < 0.00700 !! Zr < 0.00500 

&I -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 deterrninat~on of correction coefficients 
For detection limit and linearity studies 
For additionai Intended uses, contact IV Technical Staff 
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7.0 1NSTRUCTiONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

stonrge &Handling - Keep lightly seabd Hhen not In use. Store and use at 20 f 4’C. Do nat pipet from 
container. Do nut rsturn pations removed fix piptt ing to cnnteinar. 
Momic Wdght; Valenccg Coordination blumba; Chanical Form in Solution - 22.98977; t i  ; (61; Na’[eq) 
largely ionic in nature [Coardnatim Number in parentheses Is assumed, not certain .] 
Chemical CXtmpdibW~ - Saluble in HCI, HNOq HSO*end HF aqueous matrices. Steble nith all metals and 
inorganic anions. 
Stawfi@-2-lOIfppb levels stable dnr months in 1 % H N & I  LDPE container. 1-1 0,000 ppm sdutims chernicelly 
stable fur years in 1 4 %  H N ~  I LOPE cnrrtainer. 
Ne Contrining Ssnples (Preparation and Scdution) - Metal (Rissolws very rapldly In water); Ores (Lithium 
carbonate fusion In gapnte crucible followed by HCI dissolution - blank levels of Na in lithium carbonate 
crltlcal); Organic Matrices (Sulturic I peroxide dlgestion or nitrlckulfurkIpsrch!mic Odd dempostl ion). 
Atomic Spectrrwcopic lnfwrration QCP-OES D L s  are glum 8s radiaflaaal 

EsmawJL polec lj&s -(underlined indicates swere) 
atom 2 order tadidion fium R .E .s an some optical 

IIam=u= 
ICP-OES 5 8 s . s n r n  omro.oms p g m ~  I 

tCP43ES 588.995 nm 0.~101306 pghL 1 atom 2 or&r mdidicm fmm R .E .s on some opfiml 

ICP-OES 330.237 nm 2.0 I0.m pglmL 
ICPMS 23 amu 310 arJt 

iJeslgns 

WmnS 
1 
nta ?rn Y * ? ~ e * z  

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please referto 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 Reglstratlon - QMI Certlficate Number OW105 
Recognized by: 
Registrar Accreditation Board (ANSI-FWB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of I Q  Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Repubtic (CQS), Denmark (OS), Finland {SFS), France (AFAQ). Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCEiC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 “General Requirements for the Competence of Testing and 
Callbatlon” 

- Chemlcal Testing -Accredited AZLA Certificate Number 883.01 

10.3 

10.4 

10.5 

20.6 

ISOllEC Culde 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), 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 (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (1CSO ES) 
10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

1OCFRZI - Nuclear Rqulatory Commission - Reporting Defects and Non-Compliance 

MtL-STD-45662A (0 beoletelObserved) 



11.0 DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 010210 
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 I 1V Labs indicate a CRM 
shelf-& 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 tifie 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 contamlnation which affect the integrity of the CRM and limit Its useful life. 
lnorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standsrds be 
assigned a one-year expiration date. 

Certification Date: October 11, 2004 
Expiration Date: 

" t 1 *.,'> 
3.6-2 u 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

VAT4 Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technical Director 
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I n o r g a n i c  v e n t u r e s  / i 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. corn 

te of a n a l y s i s  
1 .O inorganic Ventures I rV 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(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 io00 pglmt Lithium in 0.07% (abs) HNOa 

Catalog Number: CGLII-I, CGLIi-2. and CGLII-5 
Lot Number: 
Starting Material: 
Starting Material Purity (X): 
Starting Material Lot No 
Matrix: 

x-L102079 
Li2CO3 
99.997165 
1123 
0.07% (abs) HNU3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

999 f 3 pglmL 

1.004 glml. (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: 

CertifiedValue(q= & (9 = mean 
n xe = individual tesutb 

n = number of measureme& 
& t  = The summation of allsignlicant estimated errors. 
(Most aommon are the errors from instrumental measurement. 
weighing. dilutin t o  volume, andthe fixed error reported on the NlST 
SRM certifoate of enabk.) 

LI nceriainty (&) = 2~ Cs2l‘lr 
( 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 N produd is Traceable to NlST via direct comparison to NlST SRMs. The uncertalnties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method %I 999 2 1 pg/mL 
Oravimetric NlST SRM Lot Number See Sec. 4.2 

999 f 3 p g h L  
ICP Assay NlST SRM 3129a Lot Number: 000505 

Assay Method #2 

mailto:ivsales@ivstandards.com
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4.2 BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the  National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analylkal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analyhcal weight set. These weights are tested 
annually by a NlST / NVlAP accredited calibration lab. The NET test 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 auxlrdance with the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,472047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

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 99.9965% efficient for the removal of particles down to 0.3 pm. 

0 AI 0.00120 

M Sb < o.w)ioo 
!!I As < 0.01998 

M Ba < 0.01998 

(3 Be < 0.00020 

!!4 Bi < o.ooo8o 

0 0 0.00020 

M Cd < 0.00599 

0 Ca 0.04050 

4 Ce < 0.00999 

h! CS < 0.00060 

!!! Cr < 0,00999 

M CO 0.00599 

M Te 0.05994 

!!!! Tb < 0.00060 

M n < 0.00200 

- M 7% < 0.00200 

!!! Tm 0.00000 

5! Sn < 0.00600 

0 Ti < 0.00070 

Q w < 0.00400 

h!! u < 0.00400 

0 v 000009 

t! Yb < 0 . 0 0 2 ~ 1  

!!!! y < 0.07992 

I 0 Zn 0.00145 

- 0 c u  0.00100 M Pb < 0.00599 - 0 K 0.00950 &! Ta 0.01399 - M Zr < 0.00999 
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 anafytical 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 010213 
Storaae & Haidinn - Keew t lWv seded h e n  not in use. Stm and use at 20 s 4°C. Do not piwet from mrkalner Do . . 
not tei;rn por t im @mufed fo;p(tjening to mrdaincr. 

Weign; Valeme; Cmrbnabim Nurrber; Chemical Fwmin Sol&ion - 6.94; +I; (6); ~i'(a@ large effective 
dm to hydratan sphere [Caordlnation Plumber ln parentheses is assumed, 

not certain .) 
M c a l  CompPnibili - Soluble In HCI, HNOa, HzSO, and HF aqueous rnatrIces. Stable v\ith dl metals and 
inorganic anions. =-- 2-100 ppb levdsstable kw month n 1% HNOaI LDPE container 1-10,000 ppn sclkrtionsckmioally stable 
for pars m 15% HWII LDPE container. 
LI Chtah#-tg 5anplesgrcperation and Soldion) -Metal (Dissolws wry rapidly in  Wer]  Ores (Sodurn carbonate 
lustontnPt bUoW byHCl Biss~lgtiwlWariklevels of Li in s o d m  carbonde cntrcal); OrgmicMatdces (SulfuncI 
wmxde dQestlon 6r nitric I ~Wricl penfiloric add dmpaSAion). 
C#rmlc Spcctioac~k Wt~metlpn OCP-QES U X S  rrrr a+ qm 

Eslmwu. ec&r-  deriined indicdes severe) 
ICPQES 670.784 nm 0.002 f0.00002 M L  1 &an ~ n h o m R . E . t o n s m c ~ ~ m l  

designs 
ICP-OES 460.286 nm 0.9 I0.W W L  1 atom 22, Th 
ICPUES 323261 nm 1.1 j0.05 p g h L  1 
ICP-MS 7 amu 10 P P ~  nla 

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 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundi far Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (()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 (MSZf). Ireland (NSAI), Israel (SII), Italy (CtSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Sw~tzerland (SQS) 

10.2 ISO/IEC 17025 - I999 "General Requirements for the Competence of Testing and Calibration" 
- Chernlcal Testlng -Accredited AZLA Certfficate 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), Genany (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 Appendlx B - Nuclear Regulatory Commission 
-Domestic Licensing of Production and Utilization Facilities 

10.6 iOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Mon-Compliance 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALlDtTY 010214 

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 primarity 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 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bonks. 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 chanca of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganicventures I IV Labs wncurS with state and federal regulatoty agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 10,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFiCERS 

Certificate Prepared By: Nick Matda, QA Administrator 

-1Ch Ck%ficate Approved BY: Katalin Le. Qc Manager 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 
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010215 
s a n k  v e n t u r e s  / Iv l a b s  

195 lehigh avenue, suite 4, lakewood. nj 08701 wa 
phone: 800-669-6799 732-901-1900 Fax: 732-901-1903 

e-mail: ivsalesOivstandards.com website: w.ivstandarcis.com 

i f icate of a n a l y s i s  
1.0 inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CW) 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 p g h L  Barlum In 0.1% ( a h )  HNOs 2.0 

Catalog Number: 

Lot Number: X-BAO2027 
CGBAI-1, CGBAI-2, and CGBAI-5 

INORGANIC LABWRCID fl LABS . 
DATE RECEIVED: 3@ 
DATE EXPI RED : - ~ ~ a _ P & ~ ~ ~ ~ @ - I ~  

Starting Material: Ba(N03)2 
Starting Material Purity (%I: 99.999730 
Starting Material Lot No 21879 
Matrix: DATE OPENED: ;). \ ob-,, e------ 0.1 % (abs) HN03 INORG: s d ~ ~ ~ I - ' P O :  --Esl.!Y 5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1002 f 3 pglmL 

0.999 g/mL (measured at 22" C )  

Certified Concentration: 

Certified Density: 

The Certiied Value Is based upon the most predse method used to analFe t h i  CRM. The following equations am used in the 
calculation of the certified value and the uncsrtaity: 
OertWIedValueQ = & (%) = rrsan 

n = mrrrber of maasvetrents 
XF, = lhesurrnatbn d dl sigrriicarrt estineted erms 
Nost commnarethesrrcrsfraninstrwrental me-&, 
webldng, Wlonto volura, end the fixed erra reportedon t he 
NlsT SFaU certlflcate d ena)jsis.) 

n &= Indhidual resuWS 

UncertaMy (k) 
tnY 

The independent samples t-test was used to deternine if there is ~gr€Wnent between the above assay methods at the 95% 
confidence intental. Both methods were compared and showed agfeen'WIt within the stated uncertainties. this agreement is a 
confirmation d the accuracy of this CRM. 

- 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C "Property ofthe result of a measurement or the value of a standard whereby it ran be related to stated references, usuaQ 
national or International standards, through an unbroken chain of COmFarlSO~ all hevlng stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thls W product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certmed value am 
reported, taking into account the SRM uncertainty ermr and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 VgImL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

ICP Assay NlST SRlw 31&a Lot Number: 992907 
Aasay Method #2 996 f 4 pglmL 

http://ivsalesOivstandards.com
http://w.ivstandarcis.com


010216 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001, The weights 

used for taTtlng are annually compared to Gerhart Scale Corporalion's mastsr weights and are traceable to the National 
Institute of Standards and Technokgy (NIST). The NlST Traceabirity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017.96. All analytlcal balances are cabrated 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 NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOYl3'ER CALIBRATION -The t h e m e t e r s  used in the determination of the final densities are calibraed 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$169543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which a n  not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test repoft 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 ICP/MS AND ICP-OES IN pglmL 
CustomGrade solutions 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 1CP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for the removal of partides down to 0.3 

Q AI o.00011 

Sb < 0.00106 

b! < 0.02114 

2 Ba 

M Be o.ooio6 

h! < 0.00085 

k! B 0.14000 

M Cd 0.00634 

' M  Ce < 0.01057' 

Q Ca 0.00072 

!Y! CS 0.00063 

!!!! Cr 0.01057 

!2d CO < 0.00634 

Ell CU < 0.01269 
M - Checked by ICP-MS 

!.t! < 0.01269 

M Er 0.01057 

0 Eu < 0.00040 

Q Gd < 0.00052 

M Ga < 0.00211 

M Ge < 0.0126? 

M Au < 0.00634 

k! Hf 0.00423 

M Ho < 0.00106 

- M In < 0.02114 

M Ir 0.01057 

Q Fe 0.00062 

fd La 0.00106 

- M Pb 0.oOOX) 

. 0 Li o.00400 

Q MJ 0.00009 

P Hg 0.01200 

L L U  0.00085 

!!!! Mn 0.00846 

!d Mo 0.00423 

51 Nd 0.00330 

M Ni 0.01691 

M Nb 0.00106 

n e  
M Pd < 0.01057 

Q P c 0.00260 

1? l't < 0.00423 

0 K < 0.00180 
0 - Checked by ICP-OES i - Spectral Interference 

n. 

Y Pr < 0.00063 

M Re 0.00211 

M Rh c 0.00211 

M Rb 0.00211 

0 Sm 0.00071 

M Se 0.01691 

0 si 0.00340 ' 

M Ru C 0.00423 

!d SC 0.02114 

M 4 e 0,00423 

M Na < 0.21142 

- 0 Sr 0.0037~ 

Q Ta 0.00690 
n - Not Checked For 

Q S 0.02500 

6.0 INTENDED USE 
For the calibratiin of analytical instruments indudlng but not limited to the folloWing: 
ICP-MS. ICP-OES, FAAS, GFAA, XW. and DCP 
For the validation of snatylical methods 
f o r  the preparation of 'working reference samples" 
For interferenu, studies and the determination of co r redh  COeffiieOtS 
For detection limit and linearity studies 
For addltional intended uses, contact N Technical Staff 

M Te 0.06343 

Q TIJ < 0.00390 

e? TI < 0.00211 

Th 0.00211 

M Tm < 0.00085 

!!!! 0.01057 

- M < 0.10571 

hn w < 0.02114 

- M u 0.00423 

!!d v < 0.00423 

!!d Yb 0.00211 

Q Y o.oo040 

0 Zn < 0.00039 

M Zr 0.01057 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
010217 

Staage & HandLng - Keeptghtly sealedhen not h ure. Sw cnd upe at 20 ?: 4°C. Do rrJt pi@ tom mnEaEnc*. Do nd rekun 
poltions - In p'@ing to o3ntw. 
Aturic WQ& Vdence; C d n d i m -  Chmdcsl Foanin SiMim - 1 3 7 a  t2; Q Be(l-&O;L'l-- - - 

Charicd QmqmtiWty-Solubkin Ha, andHN0.. A d d  Ha=, HFard neutral to beslcmedla, S t W  nU1 most mstdssnd 
lnorganc a n i m  formng indlbk dllcate, arrbonate, hyhdde, oxlddde, Iluorii, sllkne, owldo, duomate, aende, I d e ,  
md-e, suW end tmgstste n &re1 aqmas  med~s. 
St-- 2-1 00 ble~els st- krmordhtin 1% W40, ILDPE cartainer. 1 -10,033 ppm solllons chmicaly datable for yean in 
1 3  5% WO. 1 L@E codaher. 
Ba Cals in  Srrples Chepaation and Sdgm - Met&@ be4 dimved in dl&+ HN4 1 Ons( Carbarate fuaon n Ptl 
( ~ h e d  w W tiisomon 11 w l a a  1. p m  d d v e  me w a s  ur. KI acid to -.prsdplsle 1 
Or& Madrlms (dry &I and dissdw In BkRe Ha J 
l~t&ic Spedrosmpic hlbnneti (IB-OES O.Ls aregium as radiknisl view8 
Techn;a - iEsfimabedDI. PIOg ~~ tun&rllned indbh severe at c corns.) 
I C P a s ~ m m  o.mlD.om~m 1 im Zr,U 
ICP-OES 233527rm 0,004 10.0003 pghL 1 im 
ICP-OES 230.424 r t ~ ~  0.OW 10.0005 mhL 1 kn Mo,lr, CO 
ICP-MS 138 amu I plf w'a M' 'aSh'O,'YeY) 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Meterial 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 homog$neous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2006 Quality Management System Registration. QNll Certificate Number01010S 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Cxech Republic (CQS). Denmark (DS). Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Idand (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 ISOIIEL 17026 - 1999 "General Aeq"lrements for the Competence of Testing and Callbration" - Chemical Testing - Accredited AZLA Certlflcate Number 883.01 

10.3 ISOllEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual RecogniUon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Ch~nese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR). Hong Kong (HKAS. Imland (NAB), ltaiy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ). Nonvay (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Swikerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (tCBO ES) 

10.4 lOCFR6O Appendix 0 Nuclear Regulatory Comti%slon 
- Domestic Licensing of Production and Utlllzation Facllitks 

10.5 1OCFRZl - Nuclear Regulatory Comrni+*lon - Reporting Defects and Non-Compliance 
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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 anaWt(s) in a properly packaged, unopend, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf I i i  is limited primarily by transpiration (loss of water from the SOlU60n) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemicalty-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oOml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and inetabllity. the shelf tifa can be exlended past this limit. 

11.2 Expiration Date - The dale after whiich a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which a m  the integrity of the CRM and limit Its useful I&. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 05, 2004 
.V Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Ce~WIcate Prepared By: JoAnn Struthen, QA Administrative Assistant 

*KcJrA.& &+ 
CerWate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. Chemist, Senlor Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3 .Q 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), 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." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Beryllium in 2?/. (abs) HNQ 

Catalog Number: 

Starting Material: Be(OOCCH3)2 
Starting Material Purity (%I: 99.999897 
Starting Material Lot No 01-10-01 
Matrix: 

CGBEI-1, CGBEt-2, and CGBE1-5 
Lot Number: Y-BE01107 

2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1008 f 3 pg/mL 

1.022 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The following equations are used in the 
calculetion of the certified value and the uncertainty: 

Certified Value ( 2 )  = C& (E) = mean 

n = number of measurements 
Csl = The summation of ail significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to vdume. and the fixed error reported on the NIST 
SRM certificate of analysis.) 

n xl = individual results 

Uncertainty (i) = zr[Csl,Pi1" 
(n)' ' 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* Troperty of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
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 dired 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 1008 f 3 pglmL 
ICP Assay NlST SRM 3105a Lot Number: 892707 

Assay Method #2 1001 pglrnL 
Gravimetric NET 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 Traceabitiity numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822Q60017-98. 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 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 NET Test Nos. and Std Nos.: 769543,217368/769543,217368/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 NET Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,81112557078. and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 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% emclent for the removal of particles down to 0.3 urn. 

0 < 0.00800 

- M Sb < 0.00109 

M As < 0.02175 

M < 0.02175 

5 Be 

- M Bi ' 0.00087 

- 0 0.01200 

- 0 Ca 0,00164 

M Cd < 0.00652 

M Ce < 0.01087 

M cs < 0.00065 

0 Cr < 0.00900 

M CO < 0.00652 

h! c u  0.01305 
M - Checked by ICP-MS 

M DY < 0.01305 

!!! Er < 0.01087 

M < 0.00652 

!d Gd < 0.00218 

M Ga < 0.00218 

M Ge ' 0.01305 

!!! Au 0.00652 

!L! Hf < 0.00435 

M Ho < 0.00109 

1?. 'In < 0.02175 

M Ir < 0.01087 

- Fe 0.00268 

M La .c 0.00109 

M Pb < 0.00652 

0 Li < 0.00002 

!!d Lu < 0.00087 

0 Mg < 0.00003 

0 Mn < 0.00002 

0 Hg ' 0.01500 
M Mo 0.00435 

!!! Nd < 0.00435 

Ni 0.65245 

- M Nb e 0.00109 

- n Os 

M Pd < 0.01087 

- n P  

Pt e 0.00435 

0 0.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!d 0.00065 

- Re e 0.00218 

- Rh ' 0.00218 

M Rb ' 0.00218 

Ru < 0.00435 

M Sm < 0.00218 

0 s c  < 0.00009 

- si 0.00649 

M Se e 0.01740 

M *g < 0.00435 

0 Na 0.00368 

h! Sr < 0.00109 
i s  

M Ta < 0.01522 
n - Not Checked For 

hi! Te 0.06525 

M Tb < 0.00065 

M < 0.00218 

- M Th 0.00218 

M Tm < 0.00087 

M Sn ' 0.01087 

M Ti < 0.10874 

- ' 0.02175 

M u ' 0.00435 

" < 0.00435 

- Yb < 0.00218 

- FA < 0.08699 

Zn ' 0.04350 
Zr ' 0.01087 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
1CP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the valiation of analytical 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 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: Coordination Number; Chemical Form in Solution - 9.01218; +2; 4; Be'(H2O)c'' 
Chemical Compatibility -Soluble in HCI, HN03, HzSOl and HF aqueous matrices. Stable with all metals and 
inorganic anions. 
Stabrllty - 2-100 ppb levels stable for months in 1 % HN03 I LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 5-10 X HNO, I LDPE container. 
Be Contalnlng Samples (Preparation and Solutlon) - Meta I(is best dissolved in diluted H&OI ); Be0  (boiling 
nitric, hydrochloric, or sulfuric acids or KHSO, fusion); Ores (H2S04R(F digestion or carbonate fusion in Pt'),: 
Organic Matrices (sulfuriclperoxide digestion or nitriclsulfuriclperchloric acid decomposition, or dry ash and 
dissolution according to the Be0 procedure above). 
Atomic Spectroscopic Information (ICP-OES 0.L.s are given as radialaxial view): 
TechniaudLlne Estimated D.L. - Order Interferences (underlined indicates severe) 
ICP-OES 313.042 nrn 0.0003 lO.00009 pg/mt 1 ion V, Ce. U 
ICP-OES 234.861 nm 0.0003 10.00016 VghL 1 atom Fe, Ta. Mo 
ICP-OES 313.107 nm 0.0007 10.0005 pglmL 1 ion Ce. Th, Tm 
ICP-MS 9 arnu 4 PPt nla M' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNfORfi!ATlON - Please refer to  the endosed Materiai Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-OD4 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-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicjna de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlflcatlon Network: 
Argentina (lRAA./I), 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 (DaS), 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 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (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 tealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 IOCFRJO Appendix I3 - Nuclear Regulatory Commission - Domestic licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 
' 

10.6 MILSTD45662A (Obsolete10bsetved) 
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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 conditlons will remain within the specified uncertainty 
range. Shelf lFe is limited primarily by transpiration (loss of water from the solution) and infrequently. by chemical instability. 
Transpiratiorrstudies (P-SPOIOZO) 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 polyelhybne 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 alfect 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. 

Certiflcation Date: February 21, 2005 
Expiration Date: 

o::q@6 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlflcate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 6% -t hk\ ,-' x̂  

Cettifying 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 4 fax. 732-901-1903 

- ~ e-mail: ivsales@ivstandards.com 4 website: www.ivstandards.com 

4 2  te, f a n  l y s i s  
I .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate a83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Qua!ity System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTKJN OF CRM Custom-Grade 1000 p g h L  Chromium (+3) in 1.4% (abs) HN03 

Catalog Number: CGCR(3)1-1, CGCR(3)1-2, and CGCR(311-5 

Lot Number: Y-CROZI 45 INORGANIC LABS/ .ADI=HEM LABS 
Starting Material: (NH4)2CR07 DATE RECE 1: VED : - L L [ E S $ - - - - - @ -  
Starting Material Purity 1%): 99.997402 DATE EXPIRED: _._ 
Starting Material Lot No: ~ 2 5 ~ 0 4  DATE ClPENEU: -lf$f& ____ 
Matrix: 1.4% (abs) HN03 

".. ...-.......- 
IMX'3: __!szD -----. PO: Da-azw-- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 +, 4 vglml 995 f 4 Mglg 

Certified Density: 1.01 1 glmL (measured at 22" C) 

The Certifed Value is the instrument analysis value. The fo\lowing equations are used in the calculation of the certified value and the 
uncerlainty . 

Certified Value (k) = ( 2 )  = mean 

n = number of measurements 
Zs. = The summation of all s i g n h n t  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 (2) = ~KTS!$" 
(n) 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
' "Property of the result of a measurement or the valued 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 6.1 0) 
- This IV product is Traceable to NET via an unbroken chain of comparisons. The uncertainties for each c e r t i t  value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases. 
where no NIST S R M s  are available, the term 'in-house std.' is specified, 

4.1 Assay Method ii 

Assay Method #2 

1006 f 4 pg/mL 
ICP Assay NlST SRM 31 12a Lot Number: 990607 

1004 f 5 pglmL 984 2 5 pglg (Avg. 2 runs) 
Gravirnelric NlST SRM Lot Number: See Sec. 4.2 

995 f 4 pglg ( Avg 2 runs) 

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 Cow. of South 
Arnboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NlST / NVIAP accredited calibration lab. The NlST test number is 82Z260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM 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 CALlSRATlON - 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 pglrnL 
CRMs solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS The result from the most sensdive method 
for each element. is reported below Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An ULPA-Finer 
is 99 9985% efficient for the removal of parkles down to 0 3 urn 

Q *I 0.00090 

M Sb 0.00050 

M As < 000996 

- Ba 000996 

M 0.00050 

M Bi ' 0.00040 

- 0 B < 0.01000 

- 0 Ca 0.00120 

M cs < 0.00030 

M Cd ' 0.00299 

Ce < 0.00498 

S Cr 

M c0 < 0.00299 

M cu < 0.00598 

M DY < 0.00598 

M Er ' 0.00498 

M < 0.00299 

- M Gd < 0.00100 

- Ga 0.00080 

- Ge ' 0.00598 

- M Au < 0.00299 

Hf < 0.00199 

- Ho < 000050 

- In ' 0.00996 

- I r  < 000498 

0 Fe < 0.01000 

- Pb 0.05579 

M La ' 0.00050 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES 

- 0 Li < 0.00002 

- Lu ' 0.00040 

Q Mg < 0.00030 

- M Mn 0.00399 

0 Hg 0.01500 

- M Mo 0.00199 

- Nd 0.00199 

!!! Ni ' 0.00797 

- Nb 000050 

- n Os 

- Pd < 000498 

-_.. < 004000 

M pt 0.00199 

..- 0 K 0.12000 
i - Spectral Interference 

M Pr ' 0.00030 
M Re 0.00100 

Rh < 0.00100 

- M Rb 0.00100 

Y Ru < 0.00199 

!P! Sm ' 0.00100 

M sc 0.00996 

!!! Se < 0.00797 

- si 0.00600 

M AQ 0.00199 

- Na 0.01700 

M Sr ' 0.00050 

! S  

M Ta < 0.00697 
n - Not Checked For 

b! Te 0.02989 

-_ Tb 0.00030 

- M TI 0.00100 

- M Th 0.00100 

M Tm 0.00040 

- M Sn 0.00498 

- 0 Ti 0.00100 

- M w 0.00996 

M " < 0.00199 

- 0 " 0.02000 

- M Yb c'o.OO1oo 

Q Zn 0.00400 

- 

- 

M < 0.03985 

M Zr 0.00498 
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 

8.0 

9.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage B Handling - Keep tightly sealed when not in use. Store and use at 20 t 4%. Do not pipet from coni 
return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordlnation Number; Chemical Form in Solution - 51.9961; +3; 6; Cr(H20)s” 
Chemical Compatibility Stable in HCI, HNO,, H2SO4? HF. H3P04. Avoid basic media. Stable with most me 
anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HNO, I LDPE container. 1-10.000 ppm solutions chemically 
1-5% HNOl I LDPE container. 
Cr Containing Samples (Preparation and Solution) - Metal (soluble in HCI ): Oxides/Ores (Chrome oreloxides 
dissolve. The following procedures [A-D] are commonly used: 

A. Fusion with KHSOl and extraction with hot KCI. The residue fused with Na2CO3 and KCIO,, 3 : l .  
E. Fusion with NaKSO, and NaF, 2: 1. 
C. Fusion with magnesia or lime and sodium or potassium carbonates. 4:l 
D .  Fusion with Na20n or NaOH and KNOJ 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 a1 450? C followed by one of the fusion methods above or sulfurcclhydrogen peroxide acid 
applicable to non oxide containing samples) 
Atomic Spectroscopic information (ICP-OES D.L.s  are given as  radiallaxiai view): 
Tec hn iouelLine 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 10.0007 pglmL 1 ion 
ICP-OES 276.654 nm 0.01 IO.001 vg/rnL 1 ion C$.T,”.y ,d 
ICP-MS 52 arnu 40 PPt nla M’ S 0, Ar 0 - The ”Cr, ”Cr, “Cr lines suffer fro 

potential interferences from sulfur, chlorine and ar 
oxygen. nitrogen and carbon. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safety Data sheet for information regardirig 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 010305 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councif for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a c.(EMA) 
Members of IQ Net 1ntemational‘Cert‘ification Network: 
Argentina (IRAM). Australia (QAS). Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong ( H K W ) ,  
Columbia (ICONTEC). Czech Republic (COS). Denmark (DS). Finland (SFS), France (AFAQI, Gerrnanv (DQS). Greece (ELOTI 
Hungary (MSZT). Ireland (NSAl)..lsrael (Sll), Italy (CISQ): Japan (JQA): Korea (KSA-QA), NetherlandsiKEMA). Norway (NCS): 
Poland(PCBC), Portugal (APCER). Singapore (PSB). Slovenia (SIQ), Spain (MNOR). Switzertand (SQS) 

10.2 ISOIIEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration” - Chemical Testing -Accredited M U  Certificate Number 883.01 

10.3 ISOlIEC 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 (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 (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 10CFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (ObsoletelObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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 (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 shetf-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 
bosses 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: 

GI 2 0 0 6  
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nidc Maida, QA Administrator v-76 
Certificate Approved By: Kataltn Le, QC Manager &,< +IL.& .\ 

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 Wi avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales9ivstandards.cm website: www.ivstandar&.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 E cer t i f i ca te  of a n a l y s i s  

I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I 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 Tertification of Reference Materials - General and Statisicai Principles.' 

DESCRIPTION OF CRM Custom-Grade 1000 pghL Copper in 2% (ah)  HNCb 

Catalog Number: CGCUI-1, CGCUI-2, and CGCUI-5 
Lot Number: X-CUO2067 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

Cu shot 
99.999437 
KOSCl3 
2% (abs) HN03 

UNCERTAINTIES 

DATE OPENED; -- 

Certified Concentration: 

Certified Density: 

1003 f 3 pg/mt 

1.01 5 g/mL (measured at 22' C) 

The Certffled Value is the wet assay value. The fotbing equations are used In the calculations of the CertiRed value and the 
uncertainty 
certified Vdw Q = L (s) = m m  

n =  n v r t # r d m n e n t S  
18 = lllea~mnatkn d all mf~art estinated WIWS 

Nlsr SWWfkate of irtatfsls.) 

n ' x, = ndkiduat r e a s  

Umrtainty (9 2 r r % w ~  
(Most e m  a m t h  errorsfmmlrtstrurentd rn- 
weighinp, dlMion to volurre, ad bel lxed erm reported on t he 

The Independent samples t-test was used to determine if there Is vgreement between the above essay methods at the 95% 
mfldence Interval. Both methods were compared and showed agreement within the stated uncwtalntlee. Thls agreement a 
conlnnation 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 01 International standards, through an unbroken cham of comparisons all havlng stated uncerblntks.' (IS0 VIM. 2nd 
ed., $993, definiion 6.10) - This IV product Is Traceable to NlST vla dlrect comparison to NlST SRMs. The uncertainties for each mrtif@d value are 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and vdurne dilution e m .  

4.9 Assay Method #I 1003 5 3 pglmL 
EDTA NIST SRM 928 Lot Number: 3921 10 

1001 f 2 YglmL Assay Method #1 
ICP Assay NlST SRM 3114 tot Number: 88181 1 

http://www.ivstandar&.com


010228 

4.2 BALANCE CALIBRATION - All balances are checked dally using In-house procedure number 6-iMM-001. ihe m k  
used for testing are annually compared to Gerhart Scale I=orporatlon's master weights and are traceat48 to the Natlonal 
lnstltute of Standards and Technology (NIST). me NlST Traoeabillty numbers am 692178 - cbss 1 and 69247- - Class 2. 
The NIST test number Is 8221260017-98. All analytical t)atancss are callbrated every 4 manth8 by Gemart Scale 0. of 
South Ambay. The balances are calibrated with a dass 1 andlor class 2 analytical Wghl set. These weights are Lested 
annually by a NlST I WLAP accredited callbration lab. The NlST test number Is 8221260017-88. 

THERMOMETER CALIBRATKIN - The thermometers used In the determination of the final densities am cdlbrated vs standard 
thermometer No. 903-2680 which was certlfd i n  accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,21736W14452,176240P14452,1?6240. The 
in-house procedure No. ts 2-QC-001 .Thermometers which are not calibrated w standard th8mruneter No. 903-2580 are 
traceable to NlST ldeniilicathm Nos. 92564.119016,471047 and NlST test report Nos. 811/258522.811/2557078. and 236090. 

GLASSWARE CAL1BRATION - In-house procedure 3-QC002 Is used to calibrate all Class A Glassware used In the 
manufacture and qual* 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 sensith'e 
method for each element, Is reparted below. Solutions tested by ICP-MS wre analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9%% effident for the removal of particles down to 0.3 pm. 

M < 0.03027 

M Er < 0.02522 

M Eu < 0.01513 

M Gd 0.00504 

M 0.00504 

M Ge C 0.03027 

!!! Au 0.01513 

M Hf < 0.01009 

&! Ho 0.00252 

M In < 0.05045 

M Ir < 0.02522 

Q Fe O.OOOSI 

!d La < 0.00252 

- M o.Oo050 

Q Ll 0.ooOO2 

M Lu 0.00202 

Q Mo o.oooo1 
!A Mn < 0.02018 

0 Hg < 0.01500 

M Mo < 0.01009 

M Nd < 0.01009 

M Ni < 0.04036 

M Nb 0.00252 

- n O s  

M pd < 0.02522 

p c 0.00260 

M Pt 0.01009 

Q K c 0.00180 
0 - Checked by ICP-OES I - Spectral Interference 

6.0 INTENDED USE - 
For the calibration of analytlcal Instruments including but not llmlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the Madation of analytical methods 
For the preparation of W W n g  reference samples" 
For interference studies and the determination of OOrrectiOn ooeffidents 
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' 

Staage 8 Hendkrg - Keeptightly swdednhen n d  m me. Stom md use at a0 5 4°C. Do imt pipd thm cortaher. Do nd mhm 
porhons~movedlapl~qtormtairsr. 
Mcmic Wight; Wdarce; Cmrdnltion anrial FomrR,SuWm - 83.W +2; $ m(HA).* - - 

C M c d  Campe(ibi#y - Stable in HCI, HN4, HSO., HF, HPO,. A d d  badc media. St€&leM mod metalsand irwgnlc 
anions In acidic msdta. 

2-1 00 ppb leas stsble for months In 1% I-NO, / LDPE ca'&dna. 1 -10,Om ppn sddors chsmically st& for in EEL lLDPE cat*. . 
Cu ConEsMng Ssmpb4 preparation snd Sdutlm) -Mad (sobb in HNO. 1 O~des(-le h HCI k Ons(Mssdve h HCI I 
HWd. 
Manic Spertmecop'c hlhmrtim @WOES LLa sreghreo as rsdblhrlal view): 

i@%F?#.754 nrn Pit!!! 
ICP-OES 2 3 . 7 0 3 ~ 1  O.Mf.[X3lp&L t ion h i r , N i , W  
ICP-OES 219.958 nm 0.011.032 p$mL 4 atom Th, fa, Nb, U, Hf 
ICP* 63 amu 40 rn rJa M' 'nMWa ''Ti W, 'W 'FTI ,  "O'C'C], 'CamO, SUa'Ca 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet far Information regarding this CRM. 

9.0 HOMOGENEITY - This soiution was mixed accwding to procedure ~V-MPM-004 and is guaranteed b be hmogenm.  

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 I S 0  9001:20 Quality Management System Reglaration - QMI Certlflcale Numbti OIM05 
Recognized by: 
Registrar Accreditatlon Board (ANSI-RAB) 
Standards Cwndl of Canada (SCC) 
Dutch Council for Accreditatlon (RVA) 
Entldad Mexicana de Ameditadon. a.c.(EMA) . . .  
Members of LQ Net international Certtflcation Network: 
Argentina (IRAM), Australla (QAS). Austria (6QS), Beldum (Avinter) , Brazil (FCAV), Canada (QMI). Hang Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS). Denmark (DS), FInbnd (SFS). France (AFAQ), Germany (DQS). Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korw (KSA-CIA), Netherlands (KEMA). Norway (NCS), 
Poland(PC3C Portugal (APCER Singapore (PSB), Slovenla (SiQ), Spaln (AENOR Swlberland (SQS) 

(0.2 ISOIIEC 17028 - 1989 n ~ e n ~ I  kquimrnents for tb Competence of T a n g  anbUi,tmtion* 
-Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Produwn" - Reference Materials Production - Accredited AZLA Csrtlficste Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (RNAS), France (COFRAC), Germany (DAR). Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SiNAL), Japan (JAB) (JNLA). RepuMlc of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Naway (W). 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom ( U W )  
and United Slates (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Cornmidon - Domestic Licensing of Production and Utilization Facll i tk 

10.5 lOCFR21 - Nuclear Regulatory Commission -Reporting Defects and Non-Compliance 

40.6 MlLSTD4662A (ObsoletdObsenred) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 Iv Shelf Llfe - The pedod of tlme during which the concenbatlon of the analyte(s) In a pmpedy packaged, unopened, and 
unused standard stored under environmentally cantrolled and monitored conditions will remaln wlthln the specified um;ertaiity 
range. Shelf life is limited primarily by transpiration floss of water from the sotution) and infrequently, by chernlcal instability. 
Transpiration studies (P-SW1020) of chemically-stable solutlons 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 condltlons 
that mlnimlze transpiration and Instability, the shelf Nfe can be extended past this llmll. 

11.2 Explratlon Date. The date after which a CRM should n d  be used. Rwtlne laboratoly use of a CRM increases transpiration 
tosses and the chance of m t a m i n a h  which affect tha Integrity of the CRM and llmlt L useful Ik. 
Inorganic Ventures I IV labs concurs with state and federal regulatary agendes' recommendations that solution standards be 
asslgned 8 one-year expiration date. 

Certlflcatlon Date: August 16,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Adminisbator 

Certlflcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 

! 
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i n o r g a n i c  v e n t u r e s  / i v  I a b s  

195 lehlgh avenue, suite 4, lakewood, nj 08701 m a  

e-7: ivsales@ivstandards.com webshe: www.lvstandards.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 .O 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 CeMed Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label($), IS0 .Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials,' 
and IS0  Guide 351989 "CeMication of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custorn-Grade 1000 pg/mL Nickel in 1.416 (abs) HNOa 

Catalog Number: CGNIl-1, CGNII-2, and CGNI1-5 

INORGANIC LABS/ 
Lot Number: X-N102032 
Starting Material: Ni pieces 

DATE RECEIVED: - 
DATE EXPIRED: Starting Material Purity (%): 99.999371 

Starting Material Lot No ~ 0 6 ~ 0 2  DATE O P B  - 
Matrix: 1.4% (abs) HN03 INOR'' - ...-I--- 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1002 f 3 @rnL 

1.01 1 glmL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the celwlatio? of the certified value and 
the uncertainty: 
oettified vake (¶k) = &.j Q = 

n=nurrberdmawenents 1s = Ths a m m t i o n  d all simifiiant estlrreted m s  
(wlost comnxl arethe arcrsfromlnstrursrtal m e a s u ~  
weighing, dillionbovdure, mdthefbtaderrcrreportedmthe 
NST 974 cettificrte of mabds.) 

n XI= hdkidualmsults 

tow 
Unmtairty (3 =J&R*Q 

The Independent samples t-test was used to determine if Gars is agreement between the above essay methods at the 95%' 
conticlence interval. Both methods were compared and showed agreement wlthln the stated uncerteintiea. Thik P g m W t  iS a 
confirmation of the amracy of this CRM. 

TRACEABILIN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
13 "Propeity of the result of a measurement or the value of a standard whereby it can be mlabd to stated referenes. U W Y  
national or intsrnatlonal standads, through an unbroken chaln of cornpadsons all having stated uncbrtaalntlas.' (IS0 VIM, 2nd 
ed., 1993. Mnit ion 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The WICertalnties for each atrtlRed v a b  are 
reported. taking into account the SRM uncertainty error and the measurement, wehhhg and volume dilution errm. 

4.1 &say Method PI1 999 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

&say Method #Z 1002 f 3 pglmL 
ICP Assay NlST SRM 3136 Lot Number: ooo612 

mailto:ivsales@ivstandards.com
http://www.lvstandards.com


4.2 BALANCE CALIBRATION - AI~ balances are c h e d ~ !  daily using $-house procedure number 6 - 1 ~ ~ - ~ 0  I. me weights 
used for testing are annually compared to Gerhart Scale COr~omtion's master weights and are trectable to the National 

Institute of Standards and Technology (NIST) The NIST TraceabUii numbers am 692476 - class 1 and @476A - c b  2. 

TJW N~ST test number is 82~1~60017-98. anaMia ba lana are ca lb ted by w e d  S 
cak Corp. d 

South Amboy. The balances are calibrated with a dass 1 andlor class 2 ana-1 weight set. weighm ere tested 

annually by a NlST / NMAP accredited calibration lab- The NlST test number is 822/260017-98. 

talirated vs standard 
4.3 THERMOMETER CALlBRAflON - The ~W'f'll~eters ussd in t b  d&rminatlon d the densities am and NIST 

thermometer No. 903-2680 whkh was cbrtified in Wx~rdance with U I  prmupeg Outlined by ASTM ~ 7 7 - 8 ~  
Monograph 150 using NlST Test Nos. and Std Nos.: 7695431 21?388n6g5q3, 217368p14452, 1762@ 1&52, 176240. The 

in-house procedure No. is 2-QC-001 .Thermometers which are not u l i b r a t ~  903-2680 are 
vs uamm*r' 557078. and 236090. traceabie to NlSf Identification NOS. 92564, 11 9016,471047 and MIST test report ~ q e .  81 1,258522,61 I @  

4.4 GLASSWARE CALIBRATION - In-house ~mcedure 3 - Q a 2  is Used tocah- A GIa@ "bed the 
manufacture and quaiity control of Custom Grade Standads. 

5.0 TRACE METALLIC IMPURrrlES fTM1) DETERMINED BY lCplM~ AND 1 ~ p - o ~ ~  IN p g l d  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS The mult fro 

me most sensitive 

method for each element, is reported below. Solutions tested 41 ICP-hkS *, a n a m  in an " L P A - F i ~  Rmm' An 

ULPA-Filter is 99.9985% efficlent for the removal of Pat ias ~ ~ I ' I  to 0.3 urn. 

M Pr < 0.00329 

Re < 0,01096 

Rh < O.ol086 

M Rb 0.01086 

M Ru < 0.02192 

M fh-" < 0.01096 

Sc < 0.10982 

Q < 0.01877 

Q S' 0.00188 

4 < 0.02192 

Q Na 0.00102 

sr 0.00548 

Q < 0.07820 

Ta < 0.07674 

" - Not Checked For 

&I DY = 0.06577 

!!! Er * 0.05481 

!!d Eu < 0.03289 

M Gd < 0.01098 

M Ga < 0.01096 

M Ge < 0.06577 

M Au < 0.03289 

HHf < 0.02192 

M HO < 0.00548 

M In < 0.1096~ 

&I Ir < 0.05481 

s! Fe 0.001 56 

!d La < 0.00548 

6.0 INTENDED USE 
For the calibraUon of analytical instruments including hUt not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of W i n g  reference s e m w  
For interferena studies and the determination of umd ion  coefficients 
For deledion limit and linearity studies 
For addillanal intended uses, wntad IV ~echnical Staff 

O Li * 0.00008 

Lu < 0.00439 

o Me 0.00002 

M Mn 0.04385 

Hg 0.03441 

M MO < 0.02192 

M Nd < 0.02192 

S Ni 

M Nb < 0.00548 

n 0s 

- M Pd < 0.05481 

Q P < 0.31280 

M < 0.02192 

Do nd durn Staaoc ti Hadkrg- KeepiigMtf ~4 in use. Stom md use a a t PC, D,, ppd ,,,dew- 
portions rarnoved h ppettlng b contener. 
MmSt WQM; \hrl=e; C m d n w  N m  C ~ ~ f F ~ i n S o h a m  ,- +z *. NI(HD)* 
C-cd Cmpsbbii-Stebkin Ha, HNO, Hm* HFi WO*. A W h a c m *  '8&mmd ,,,&ds'l"dm 
anions In addle media. 

2-1 rn b k d s  st* br m d h s  In 1% HNOI l LOPE con$ma. 1 .low ppm chew Z E 7 k . l  mdt' 
*aCJeWyesrsh 

~i ~ i ~ w ~ ~ a p ~ n a n d ~ o ~ m ) - ~ ~ ~ ~ h ~ ~ ~ ~  GdBt(S- m e h n a '  
H r n .  

M Pb < 0.03289 . K 0.00043 

0 - Checked by ICP-OES i - Spectral lnterferenm 

At&e Spc&cmc@c hRmdia rgCPMS 
r COW.) 

, ~ w m  
ICP-OES 232.003 nm 0.02 I O.M6 p g M  1 dom GL Re, 08, m,&, pt, Fe 
ICP-OES 23.804nm 0 . 0 2 1 0 . 0 0 2 l J g ~ i i o n  iF,Ta,Co 
ICP-MS 60  am^ 100 Tpt rJa * Q ' ~ w  ,733'9, 'Na"CI P f 3  
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8.0 

9.0 
).IAZARDOUS lNFORMATlON - Please refer to the enclosed Material Saflcy Data sheet for information regarding thlr CRM. 

HOMOGENEiM - This solution was mixed accordii to procedure IV-MPMoo4 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

70.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 010106 
Recognized by: 
Reglstm Accreditation Board (ANSI-RAB) 
standards Council of Cenada (SCC) 
Dutch Coundl for Accrediition (RVA) 
Entidad Mexicana de Acreditaaon, a.c.(EMA) 
Membem of p2 Net International CwtIflcatIon Network: 
Argentina (IRAM), Australia (QAS), Austrla (WS), Belgium (Avinler) , Brazil (FCAVI, Canada (QMI), Hong Kong (HKOAA), 
Columbia (ICONEC), Czech RepuMi (Cas), Denmark (DS), Finland (SFS), France (AFAQ). Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), israel (Sll), Italy (CISQ). Japan (JQA). Korea (KSAQA), Netherlands (KEMA), Nomay (NCS). 
P o l a i  PCBC Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (ENOR) ,  Switzerland (SQS) 

- Chemical Testing - Accrtdited M U  Certificate Number 883.01 
10.2 ISOAE& 17025' - 1999 "General keequirements for the Competence d Testing and Callbntion" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2LA Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Repubk 
(NAO). Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NSB). ltaly (SIT) 
(SINAL). Japan (JAB) (JNLA), RepuMk of Korea (KOLAS), The Netherlands (RvA), New Zeeland (IANZ), Nomay (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS). Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

- Domestrc Licensing of Production and Utillration FaclllUes 

10.6 1OCFRzl- Nuclear Regulatory Commlrslon . Reporting Dehcta and Non-Compliance 

10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Commission 

10.6 MILSTD45662A (Obsolete/Observed) 

1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.i N Shelf Life - The period of time during whlch the coacentration of the analyte(s) in a propcuty packaged, unopened, and 
Unused standard stored under environmentally controlled and monkored conditbns will m a l n  Wrthin the spedfkd UncertI3inty 
range. Shelf life k limited primarily by transpiration (loa of wew from the solution) and infmquenUy, by chemical instability. 
Transpiration sludles (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Lab8 indicate a CRM 
shslf-(ife of four years for solutions packaged in 5WmL low densky polyethyhe bottles. When stored under spsdal c o n d m  
that minimize transpiration and instablUty, the rhdlIHe can be extended past thio Iknl. 

11.2 Explretlon Date - The date after whkh a C W  should not be used. Rwtine laboratory use of a CRM I n a s a m  tranwiretion 
Iosw and the chance of contamination whlch affect the integm of the CRM end Urnit its useful I&. 
lnorgank Ventures I IV Labs concurs wlth state and federol regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 27,2004 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

- L  

Certificate Prepared 6y .loAnn Struthers, QA AdrninistraUve Assistant 

Certificate Approved m: Katalin Le, QC Manager 

Certifying Miicer: Paul Gaines, Chemist, Senior Technicel Uiledor 
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i n o r g a n i c  v e n t u r e r 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@isWndards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufadurec 

Certificate #88392. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials,' 
and IS0 Guide 351989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRlPTlON OF CRM Custom-Grade 1000 pg/mL Cadmium in 2% ( a b )  HNO~ 

Catalog Number: 

Starting Material: Cd shot 

CGCD1-1, CGCD1-2, and CGCD1-5 
Lot Number: Y-QCDO1109 

Certifled Concentration: 1000 f 3 pg/mL DOC# -,. _ _  
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 (9 - 
1.01 3 glrnL (measured at 22" C) 

(3 * mron 

n - numbri of merruremcnLs 
c, = The summation of JlsignWicdnt rstknated e i r o t .  
(Mort oommon arc the cmrs  from instrumental mtauremnt. 
weighhg. dilution touoturnr. rndtha flmd enor ioported on the NIST 
SR M oertifiorto of anab k .) 

n XI = indhfidulll rcsulls 

uncertainty (i) ZKCSJJ'" 
(Q'" 

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 
confirmalion of the accuracy of this CRM. 
TRACEABILITY TO NlST AND VALUES OBTAINED 8 Y  INDEPENDENT METHODS 
'Property of the m!Mt of a measurement or the value of a standard whereby it can be related to stated references, usually 

Wtlonal or international standards, through an unbroken chain of comparisons all having stated uncerlainties.' (IS0 WM. 2nd 
ed.. 7993. definltlon 6.10) 
* This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certlfled value are 
reported, taklng into account the SRM uncertatnty e m  and the measurement. weighing and volume dilution errom. 

4.0 

4.1 Assay Method #I 1002 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

I000 f 3 pglmL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

Assay Memod #2 

mailto:ivsales@isWndards.com
http://www.ivstandards.com
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4.2 BALANCE CALLBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerbart Scale Corporation’s master weights and are traceable to the National 
Institute of Standads and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Claw 2. 
The NlST test number is 822/260017-98. Ail analytical balances are calibrated evwy 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calihted with a dass 1 andlor ciass 2 analytical weight set. These wights are tested 
annually by a NlST I NVLAP accredited callbratron lab. The NlST test number Is 82Z260017-98. 

4.3 THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thennometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 uslng NlST Test Nos. and Sld Nos.: 769543,217368/769543.217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-00l.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST identification Nos. 92%. 119016,471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALl8RATION - In-house procedure 3-QC-002 is used to calibrate all Cbss A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

4 4  

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY lCPlMS AND ICP-OES IN pglmL 
Custom-Grade sohtitms are tested for trace metalllc hnpurlties 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 pattides down to 0.3 pm. 

0 Li 0.00002 

M Lu 0.00079 

Q Mg 0.00002 

- M Mn < 0.00794 

0 HCI 0.01200 

M Nd < 0.00397 

Q Ni < 0.003oo 

M Nb < 0.00099 

e 0s 

- M Pd 0.00691 

- 0 p 0.00300 

M MO C 0.00397 

b! Pt < 0.00397 

P K 0.00015 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00080 

?1 Re 0.00199 

M Rh < 0,00199 

M Rb c 0.00199 

M Ru < 0.00397 

M Sm < 0.00199 

M SC < 0.01985 

M Se < 0.01588 

P si 0.00340 

!!!! 4 0.00397 

?1 Na < 0.19849 

M Sr < 0.00099 

Q S C 0.03000 

E Ta < 0.01389 
n - Not Cheeked For 

6.0 INTENDED US€ 
For the caiibration of analytical Instruments induding but not llrnlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatJon of analytical methods 
For Vle preparation of’hrktng reference samples” 
For interbrence studies and h e  detemlnatbn of correction coefficients 
For detection limit and linearlty studies 
For additional intended uses, contact 1V Technical Staff 

0 Te e 0.007oo 

M Tb 0.00060 

M TI 0.00199 

M Th < 0.00199 

1? Tm 0.00079 

b! Sn < 0.00993 

fi 7 < 0.09925 

M w < 0.01985 

@ u 0.00397 

b! v 0.00397 

M yb < 0.00199 

!d y 0.07940 

Q Zn o.00040 

!d t r  < 0.00993 
s - WuUon Standard Element 

I -  
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 1 .. 

Staagc 8 Handing -Keep tiQnly seded &en not in use. Stm and use at 20 f 4'C. Do mil pip& tom coriainer. Do I 
remowd forpipettingto containsr. 
M a r i e  WeigM; Valence; Cmrdnation Number; C h d c d  Fomin Soltrtion - 11241; +2 4 ; C w H )  (q)% end CqC 
C M c a l  CMnpetibi i -  Stabto in HCI, HNOY, HSOe, and HF. Avoidbasic medii lorn ing insolubk ctrbo@e endhyc I 

most metals and inorganic anionsin aadc media. The sulfide, cabanate, oxalate, phosphete, and cymide are insoluble i 

mmpounds of Cd we soluble h e m s s  Nal, duetothe formJon ofthe complexion, C d l c  . 
StaMii- 2-100 ppb levelsstable for months in 1% HNOaILDPE con!alner. l-lO,oOO ppn sdutionsct'emioaltystabk fo 
HNOADPE cdeher. 
Cd Cortaidng SanpIes (preparation and Sdiltim)- Meld (solublein HNO3);   des( Soiuble in HCI or HNOI); aer 
HN03then take to Lpnesnith H 6 0 + .  The Selca and lead sultete am filtered off Ma addim d nater. 1 Orgmk: based (r 
and dissdve ash in HCI) (sllfuricfperaaide add digesfion). 
Marie Spectmwapic IrCarrrntim (ICP-OES DL.8 ate dum as caddhal  . view) 

ICPSES 214.438 nm 0.003 1O.OO03 p g h L  t 
ICPOES 228.802 nm 0.003 /0.0003 p g h L  I stom Co, ir, As, Pt 

ICPMS 111 %mu 11 pp1 n l s M  

in HCI, HNOzand NHOH. The chloride, bomMe and iodide am soluble h Htrter. CdlzuSpnt ofthe fewiodldessaluble I 
* .  

prrles Iynrr ~ d e r i n e d i n d i c a l s s e v e r s )  
ion PtlIr 

l33mmUL 

ICPOES 226.502 nm 0.003 IO.0003 VghL 1 io? %,,SO 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Safley Data sheet for information regardtng this CRM. 

HOMOGENEUY - This solution was mlxed according to procedure IV-MPM-OD4 and is guaranteed to be homogeneous. 

1 
10.1 IS0 9001 :2000 Quallty Management System Regislation - QMI Certificate Number 0101 05 , 

Recognized by: 
Reglstar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicans de Acreditadon. a.c.(EMA) 

10.2 

10.3 

10.4 

10.5 

10.6 

Members of IQ Net international Certlflcetion Network: 
Argentina (IRAM), Australia (QAS), Ausbia (OQS), Belglum (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K G ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS). Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), .. 
Poiand(PCBC), Portugal (APCER), Slngapore (PSB), Slovenia (SIQ), Spaln (AENOR), Swltzefland (SQS) !!EL!!! ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration' - Chemical Testing - Accredlted A2LA Certificate Number 883.01 

LSOllEC Guide 34 - 2000 " G e m 1  Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA CeftMcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Austratia (NATA), Ausbria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNIA). Czech Republic 
(NAO), Denmark (DANAK). Flnland (FINAS), France (COFRAC). Germany (DAR), Hong K q  (HI(As. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Nethedands (RvA), New Zealand (IANZ). NoFway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United m o m  (UKAS) 
and United States (NVUP) (ICBO ES) 

, 

10CFR50 Appendix B - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utilization Facilities 

lOCFR21- Nuclear Regulatory Commfsslon - Reporting Defects and NonCompllanm ' 

MILSTD45662A (ObsoletelObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010238 

11.1 N Shelf Life - 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 primarlly by transpiration (Iws of water from the Solution) and infrequently, by chemical Instability. 
Transplrahn shrdles (P-SPO1020) of chemtcally-stable solutions performed at lnorganlc Ventures I IV tabs 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 sheIf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine labmatory use of a CRM increases transpiration 
losses and the chance of cantamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Veniures I IV Labs COnCurS with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 - 
+ A  ? P c 3 L‘JO’ ::[I P 

Explratlon Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: Nick Maida. QA Administrator 

Certifying Offlcer: 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 732-9M-1900 fax: 732-901-1903 

e-mall: ivsales@istandards.com webslte: www.iv&dards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

' .  
Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufahkr: 
Certificate #88302. The cedificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials -'Contents of eerliqcates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials.' 
and IS0 Guide 351989 'Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION OF CRM 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

Custom-Grade I000 pglmL Cobalt in 2% ( a b )  HNOa 

CGCO1-1, CGCO1-2, and CGCO1-5 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 1003 i 2 p@mL 

Certmed Density: 1.016 g/mL (measured at 22' C) 

The Certified Value k based upon the most predse method used to analyte thls CRM. The following equations are used in the 
calculation of the c d t k d  value and the uncertainty: 
artlfied Val& (si) = & (5) = mBan 

IS = The sm-nation d all dgnifkarrl estimted enors 
(Mostcomnmaretheerrcrsfrommstr~  manrenent, 
weighing, dlMlon to v d m ,  mi the fixed errcr reported fm t he 
NlsT SbJcertrkate of anatfdis) 

n XI= ImskidualteaJtS - n =  nurrbi?rdmamnts 
Uncertainty KI =&E 

The independent samples t-test was used to determine if there is agreement behneen the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This ogreement is a 
confinnation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, Mually 
national or international standards. through an unbroken chain of comparisons all having stated unceltainties." (Is0 VIM. 2nd 
ed., 1993, definftlon 8.10) 
0 Thls IV product is Traceable to NlST via direct comparlson to NET SRMs. The uncertalntes for each certifisd value ate 
reported, taking into account the SRM uncertainty emf and the measurement, weighing and volume dllution errors. 

4.1 Assay Method #l 1007f SpglmL 

1003 f 2 p g h L  
ICP Assay NlST SRM 3181 Lot Number: OOO630 

EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@istandards.com
http://www.iv&dards.com


4.2 BALANCE CALIBRATION - All balances are chedZed daily using inhouse procedure number 6-IMM-001. The -hts 
used for testing are annually compared to Gerhart Scak Corporation's master weights and are traceable to the National 
lnstiute of Standards and Technology (NIST). The NlSTTraceabIlity numbers are 692476 - Class 7 and 69247614 -Class 2. 
The NlST test number is 8221260017-98. All analyt~cal 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 weiQht set These weights ere tested 
annually by a NIST I N W P  accredited calibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the debmination of the final densities are calibratedv6 standard 
thermometer No. 903-2680 which was &t i fed 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/P14452,17624WP14452,176240. The 
in-house procedure No. is 2-QCDO1,Thermometers which are not calibrated vs standard thermomster No. 902-2680 are 
traceable to NlST Identifation Nos. 92564, 119016,471047 and NIST test report Nos. 8111258522,81112557078, 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 GraUe Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custm-Grade solutions are tested for trace metallh irnpurlies by Axial ICP-OES and ICPMS. 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 p a W s  down to 0.3 pm. 

M Cu 0.00023 M Pb O.OOI!~O . - 0 K 0.00048 M Ta < 0.02793 1? fr < 0.01995 

M - Checked by ICP-MS 0 - Checked by ICP-OES I - Spedral Interference n - Not Checked For 8 - 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 analylical methods 
For the pmparation 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 Stan 

7.0 lNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stlorege &Handing - Kaeptiihtty sedcdmhennot in ua. Sore end use at 23 t qC. Do mt plpd fimn cortaincr. Do nd 
return patins removed b r  &dingto cortairm. 
Wrmic Wgn; Valence; Coadndiim Cherricsl Form in SoMm - 58.938; +2; 0; Co(HA)* 
Chtrrjcd Carpstibtsty- Stable n HCI, HNO,, H,SO. ,HF, HPO.. Awid bL55iCmedla Stable wihmo& metalsandhoaanic 
eniors in acidlc media. 

2 100 Wls $&le for months In 1% HNO, I LWE ccntaha. 1 -10,0m ppm sdrtlons chwnicaly stable fw years in E"%'%, i mBP1 cordaircr. 
CoCodkJng Semratimand--MefallsoCMeinHNO, 1 O$des(SokrMeinHCIXOres(Ws~inHCl 
I HNOAI. 
MU& Spectr~smplc hfamdim (1B-S DLs are- as view): 

hi uerlire 
&&-23.8Q2, L - P 
JCP-OES 2aB.616~1 0 .0 l l ~ l pghL  1 ion 
ICP-OES 237.862 nrn 0.0lt.UI2 ugfmL 1 im W,Re,AI,Ta 
ICPHlS 59 wu 2 M  nla M' 'Ca"O'H , '*PrWO'H , *WNa,"Ca%, JW'Ti 
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8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Oata sheet for information regarding thls CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexican6 de Acreditacion. a.c.(EMA) .~ 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV), Canada (QQMl), Hong Kong (HKOAA), 
Columbia (ICONTEC). Cxech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DUS), Greece (ELOT), 
Hunaaw (MSZT). Ireland (NSAI), lsraet (SII). Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), - - .  
Poland(PCBC), Portu al (APCER Singapwe (PSB), Slovenia (SIC!), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOAEC 17026 - 1998"General kquirements for the Competence of TusUng and Calibration" 

10.3 ISOllEC Guide 34 - MOO "General Requlremenb for the Competence of Reference Material Producers" 
+ Reference Matetlals Production - Accredited A2i.A Certificate Number 583.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELIEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA). Czech Republic 
(NAO), Denmarlc (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 (SAGSINGM). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix 0 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.6 lOCFR21 -Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliancc 

10.6 MILSTD-45662A (ObsoletdOkorved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of lime during which the cowentratim of the analyte(s) in a properly packaged, unopened. and 
unused standard stored under environmentally controlled and monltored condkions will remain within the specified uncertahty 
range. Shelf lii is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (PSPO1OZO) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OOmL low density polyethylene bottles. When stored under sW& condMns 
that rninknize transpiration and instability, the shelf l ie  can be extended past this limit. 

11.2 E x p l d o n  Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and lima its useful l i .  
Inorganic Ventures I IV Labs concurs with slate and federal regulatoty agencies' recommendations that solution Standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 
Expiration Date: 

!k 2 006. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
010242 

Certificate Prepared By: John Struthers, QA Administrative Assistant 

L v d r 4 A A .  dn- 
Ceflificate BY: Katalin Le, QC Manager 

Cettifying .Officer: P& L Paul Gaines, Chemist, Senior Technical Diredor 



inorganic v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, takewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com web&: 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 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 pg/mL Manganese in Z0Io (abs) HN03 

Catalog Number: CGMNI-1, CGMN1-2, and CGMNI-5 
~ o t  Number: 

YMN02046 ' INORGANIC 
Starting Material: Mn pieces 
Starting Material Purity (%): 99,949553 
Starting Material Lot No: G26P13 
Matrix: 2% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1009 * 2 pgtmL 

Cettified Density: 1.014 g/mL (measured at 22" C) 

The Cert i i i  Value is based upon the most precise method used to analyze this CRM. The fottowing equations are used in the 
calculath of the certified value and the uncertainty: 

Certified Value ( 2 )  = Cgl- ( $ 1  = mean 
n xl = individual results 

n = number of measurements 
112 

Uncertainty (lt) = 2~Cs1)21 Csl  - The summation of atf significant estimated errors 

(n) (Most common are the errors from instrumental measurement 
weighting, dilution to volume, and the foted error reported on the NlST 
SRM certificate of analysis.) 

The indepeodent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confance 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 resuff 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 uncmtaintlea." (IS0 VIM, 2nd ed.. 
1993. definition 6.1 0) 
- This IV pmdud is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, tsking into account the SRM uncertainly 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 7 wrn L 
ICP Assay NlST S W  3132 Lot Number: 890903 

Assay Method #2 1009 f 2 pglmL 
EDTA NIST SRM 928 Lot Number: 928 

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 6-IMM-001 The weights 
used for testing are annually compared to Gerhalt Scale Corporatton's master weights and are traceable to the National 
lnstitute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2 
The NET test number is 822/260017-98 All analytical balances are calibrated every 4 months by Gerhart Scak Cop. af 
South A m b y .  The balances am calibrated wrth a class 1 andlor class 2 analytical weight set These weights are tested 
annually by a NlST / N W P  accredited calibration lab. The NIST test number is 822/260017-98. . 
THERMOMETER CALiBRATlON -The thermometers used in the determination of the final densitles am calibrated vs standard 
thermometer No. 9OS-2680 which was certified in accordance with the procedures outlined by A S W  €77-87 and NIST 
Monograph 150 using NIST Test Nos. and SM Nos.: 769543,2173681789543, 21736WP14452. 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Themmeten which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A 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 resul from the most sendive method 
for each element, is reported below. Solutions tested by ICP-M-S were analyzed in an ULPA-Filtered Clean Room. An ULPA-Fiter 
is 99 9985% efficient for the removal of particles down to 0.3 prn. 

- 0 At 0.00075 

- Sb 0.00140 

As 0.03995 

!Y! Ba < 0,03995 

M *e 0.00200 

M Bi < 0.00160 

0 ' 0.03700 

M Cd 0.00120 

- Ca 0.00603 

M cs 0.00120 

- Id Cr 0.10030 

- All co 0.01003 

!!! Ce ' 0.01998 

- 0.00451 
M - Checked by ICP-MS 

6.0 INTENDED USE 

@ ' 0.02397 

@ ' 0.01998 

M Eu < 0,01198 

k! Gd < 0.00400 

0 Ga ' 0.05000 
- * Oe < 0.00300 

!! 0.01198 

!d ' 0.00799 

!!! "0 0.00200 

- I' < 0.01998 

9 fe < 0.01000 

M La < 0.00200 

- Pb 0.06018 

M In ' 0.03995 

0 - Chedted by ICP-OES 

9 Li < 0.00002 

Lu ' 0.00160 
Q Mg 0.73054 

- s Mn 

i Hg 

- Mo 0.00361 

M Nd ' 0.00799 

Ni ' 0.03196 

M Nb, '< 0.00200 

1 Pd ' 0.01998 

! P  

- n Os 

M 0.00799 

- 0.02510 

i - Spectral Interference 

M Pr ' 0.00120 

M Re < 0.004w) 

- M Rh ' 0.00400 
- M Rb 0.00400 

!h! ' 0.00799 

Sm < 0.00400 

- Se 0.14041 

!d sc 0.03995 

- si < 0.05000 

!! Ag < 0.00799 

0 Na 0.00402 

M Sf 0.00331 

i s  
M Ta ' 0.02797 

n Not Checked For 

!d Te ' 0.11985 

- M m 0.00120 

!!! fl 0.00400 

- M Th < 0.004M) 

M S" 0.01998 

0 Ti < 0.00200 

- Id < 0.03995 

h! Tm ' 0.00160 

!!! u 0.00799 

?1 " 0.00799 

M Yb < 0.00400 

k! ' 0.15980 

9 Zn 0.02510 

- M 0.01998 
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 validatlon of analybcal methods 
For the preparation of "working reference samples" 
For interference studies and the detemlnation of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THfS REFERENCE MATERIAL 

Storage B Handling - Keep tightiy 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 - 54.9380; +2; 6: Mn(H20)62+ 
Chemical Compatibility - Stable in HQ, HN03, H Z S 0 4  ,HF. H3P04. AvoM basic media. Stable with most metals and inorganic 
anions in acidic media. 
Stabiiity - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10,000 ppm solutions chemicaliy stable for 
years in 1-5 % HN03/LDPE container. 
Mn Contalnlng Samples (Preparation and Solution) - Metal (Soluble in dilute acids ); Oxides (Solubk? 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). 
Atomlc Spectroscopic Information (ICP-OES 0.L.s  are given as radialfaxial View): 
Tec hnlauelline Estimated D.L Order Tvloe Interferences (underlined indicates severe) 
ICP-OES 257.610 nrn 0.0014 10.00002 p g h L  1 ion Ce, W, Re 
ICP-OES 259.373 nm 0.0016 I0.00002 pg/rnL 1 ion U, Ta, Mo, Fa, Nb 
ICP-OES 260.569 nm 0.0021 IO.00002 pg/rnL t ion Co 
ICP-MS55 amu 10 PPI rda M* 40Ar14N1HQ 39K160,37C1180,4OArl5N, 38Ar170. 

6Ar1801HI 38Arl601H, 37Cil701H, 23Na32S 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Safety Data sheet for information regarding this CRM. 
HOMOGENEITY - This solution was mixed according to procedure I V - M P W  and Is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 010105 
Recognlzad by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EM) 
Members of tlo Network: 
Argentina (IRAM). Australia (QAS), Austria (WS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethertands (KEMA), Noway (NCS), 
Pofand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIC!), Spain (AENOR), Switzerland (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 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
-Reference Materials Production - Accreclited MIA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS). Francs (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (NA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.4 TOCFRCO Appendlw 8 - Nuclear Regulatory Commission 
- Domestlc Licensing of Production and Utilization Facllities 

10.5 10CFR21- Nuclear Regulatory Commission -Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (Obsolete/Observed) 
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g1.0 DATE OF CERTIFICATION AND PERIOD OF VALlDJN 

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 Instability. 
Transpiratlon studies (P-SP01020) of chemically-stable solutions performed at lnorganic Ventures 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 transpiratin 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 ofthe 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: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

$hy4 Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Kataltn Le, QC Manager I 

Certifying Officer. Paul Gaines, PhD.. Technical Director 

E€mzEl 
0 1 2 0 0 7  - 



010247 
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, 4 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: w.ivstandards.com 
~~~ ~ _ _ _ _ _  

i of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate H83-02. 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 Vanadium in 1.4% (abs) HN03 

Catalog Number: CGVI-1, CGVl-2, and CGVl-5 
Lot Number: Y -Qvo1119 
Starting Material: V205 UATE 
Starting Material Purity (%I: 99.986532 DATE EXF X REI) 
Starting Material Lot No: Skactor 46 DAT'E wErm>:  

XNORG: _25dZL-,--- Matrix: 1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 3 iJg/mL 992 k 3 p@g 

Certified Density: 1.014 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 (* - &Q P 9 - m -  

n = m b e r  ofmeasvemenls 
&c= The summational all slgnllcarl edlmatd m s  
(Mwt cunmon are* wmrs tom instrumental measvement, 
wlghlng,dilutIonto wlune, endthe lixdermr reported onthe NIST 
SRM artillate ofanalysk) 

n XI = individd resulls 

lJnc&aiIdy@) %2&q?'k 
OII 

The independent samptes 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 uncertalnk. This agreement k a 
confirmation of the amracy of thls CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the resu(t of a measurement or the value of a standard whereby it can be related to stated references, usually 

natlonal or intematlonal standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 V1M. 2nd ed.. 
1993, deflnlbion 6.10) 

reported, taking into a m 1  the SRM uncertainty e m  and the measurement, weighing and volume dlutlon errors. In rare cases 
h e r e  no NlST SRh4 are available, the term 'in-house std.' is specled. 

This IV product is Traceable to NlST via an unbroken chain of comparisons. The uncertaintles for each certified value are 

4.4 Assay Method #I 1007 1: 3 pglmL 993 i 3 p@g 

992 f 3 pglg 

EDTA NlST SRM 928 Lot Number: 880710 

1006 f 3 pghL 
ICP Assay NlST SRM 3165 Lot Number: 992706 

Assay Method #2 

http://ivsalesQivstandards.com
http://w.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily Using inhouse procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to h e  National 
Institute of Standards and Technology (NIST). The NlST fraceabitity numberr are 692476 - Class 1 and 69247M - Class 2. 
The NlST test number is 822Q60017-98. All analytical balances are calibrated every 4 1nonIh5 by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST lest number is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368ff14452,176240/P14452,176240, The 
in-house prooedure No. L 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564. 119016,471047 and NIST test report Nos. 8111258522, 811/2557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to callbrate all Class A Gtassware 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 mal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element. is reported below. Solutions tested by 1CP-MS were analyzed in an ULPA-FUtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of pattides down to 0.3 pm. 

0 < 0.00600 

- M Sb 0.04543 

M < 0.00995 

M Ba e 0.00995 

M Be < 0.00050 

M Bi < O.oM)40 

9 < 0.04000 

M Cd 0.00298 

9 Ca 0.00596 

!d c e  < 0.00497 

!d c s  < 0.00030 

Q Cr o.10000 

51 c o  < 0.00200 

M c' < 0.00597 
M - Chedted by ICP-MS 

M 0.00597 

M Er e 0.00497 

M Eu < o.OoB8 

M Gd e 0.00100 

M Ga 0.00100 

!! Ge < 0.00597 

M *u < 0.00298 

- M Hf e 0.00199 

M l-b < o.Ooo50 

M In < 0.00995 

M Ir 0.00497 

Q Fe 0.08936 

!4 La o.ow50 

M Pb < o.wm 

- 0 Li < 0.00002 

M Lu < 0.00040 

0 4 e 0.10000 

- M Mn 0.00069 

Q Hg O.Ot2M) 

- M Ma 0.01481 

! Nd < 0.00199 

M Ni ' 0.07957 

M Nb ' 0.00050 
g os 

!d pd < 0.00497 

0 p 0.1M)Oo 

M 0.00199 

0 K 0.03276 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00030 

Re < 0.00100 

4 Rh 0.ooiOo 

M Rb < 0.00100 

M Ru 0.00199 

M Sm < 0.00100 

s c  0.00995 

M Se < 0.00796 

0 si 0.04964 

M As 0.00199 

Q Na < O.OIOOO 

M Sr 0.00050 

B S  

M T8 < 0.00696 
n - Not Checked For 

6.0 INTENDED USE 
For the caubration of anal$cal Instruments lnctuding but not limited to the fdlowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Fw the validation of analytlcal methods 
For the preparation of W n g  reference samples" 
For interference studies and h e  determination of c0ttecti01-1 coefficients 
For detection limit and linearity studies 
For addltional Intended uses, contact IV Technlcal Staff 

M -re 0.02984 

- M TI < 0.00100 

M Th 0.00100 

!d Tm < 0.00040 

- < 0.04973 

M W < 0.0099ij 

M " < 0.00199 
- s v  

M yb < 0.00100 

zn < 0.01999 

M Tb < 0.00030 

h? Sn < 0.00497 

- 0.03978 

M ' 0.00497 
6 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage i% Handling - Keep tightly sealed V\hm not in use. Store and use at 20 f 4'C. Do not pi@ from 
container. Do not return portions removed for pipetting to container. 
Atomic WeigM; Velmce; Coordination Number; Chemical Form in Solution - 50.941 5; +5; 6; H"ltlOrm* 
Chemical Compatibility -Soluble in HCI, HNOq HzSO., HF, HPO,and strong basic media. Stable v&h most 
metals and inorganic anions in acidic media. 
Stability-2-100 ppblevelsstable for monthsint%HNOaILDPE mntdner. 1-1 0,000 ppm soiutionschemically 
stable lor year s i n  I -S%HNO~/LDPE container. 
V Containing S a m p l e  (Preparation and Solution) - M e t a t  (Fusion with NaOH or KOH in Ni 'orNalCOilKNOi 
); p d e s  (VzO3 - use HCI, V Z O ~  - use HCI or HNOI, VlOr - use concentrated acids); Ores (NaKOaf KNOI in 
P t  castbr -ritrat@s attad Pt" followed by meter exiraction of fuseete); Organic Matrices (Ash ab 450 7 C  
f d l o w d  by dtssolving according to  Vi& above) , 
Atomic Spectroscopic lnformntion (KP-OES D.L.8 ere given as radialla.ial uiew): 

ICP-OES 309.311 M o.ms/ct.octi (~gm,. 1 lon Mg,U,Th 
ICP4ES 292.4U2nm 0.a3610.001 pghL 1 ion Th 
ICP4ES 29O.W nm O.lN8 /O.O008 ptgh-iL 1 
ICPMS 51 amu 4 P@ d a  M' 

PLdeC tukdwms (underlined indicates s m . )  

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEITY - This soiutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certiflcate Number 010105 
Recognized by: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexlcana de Aaedibcion. a.c.(EMA) 
Members of JQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avlnter) , Brazil (FCAV), Canada (QMi), Hong K o n ~  (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS], Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Pobnd(PC8C). Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spaln (AENOR), Switzerland (S 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

-Chemical Testlng - Accredited A2LA CeMcate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production -Accredited A2LA Certificate Number 883.02 
MIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chlnese Talpel (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong ( H W ,  Ireland (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), NoFway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W )  (IC80 ES) 

10.4 IOCFRSO Appendlx B - Nuclear Regulatory Commission - Domestic Llcensing of Production and Utilization Facllltles 

40.5 IOCFR21 * Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 #lLSTO4!5662A (ObsoietefObsewed) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

lg .?  IV Shelf Life - The period of time during which the concentration of the analyle(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. 
Transplration 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 5oo-mL low density polyethylene bottles. When stared under special conditians 
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 11,2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nkk Maida, QA Administrator 

Certificate Approved By: Katalln Le, QC Manager 

. Certifying Dffjcer: Paul Gaines, Chernlst, Senior Technical Directw 

... . . .  
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a n i c  v e n t u r e s  I OW53Lb 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 

f i ca te  of a n a l y s i s  
Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and 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." 

DESCRtPTlON OF CRM Custom-Grade 1000 pglrnt Zinc in 1.4% (abs) HN03 

Catalog Number: CGZNI-I, CGZNI-2, and CGZNI-5 
Lot Number: Y -ZN 02028 
Starting Material: Zn shot 

Starting Material Purity (%I: 99.999689 DATE RECEIVED: - 
Starting Material Lot No: D15M12 DATE EX P I  RED D 
Matrix: I .4% (abs) HNO3 

INQRG: 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1003 f 2 pghL  

1 .Of  0 g/mL (measured at 22" C) 
The Certified Value is based upon the most precise method used to analyze uli CRM. The following equams are used in the 
calculation of the certified value and the uncertainty: 
Certified Value ( 2 )  = CQ (a) = mean 

n XI = Individual results 
n = number of measurements 
Csl = The surnmatlon of all significant estimated e m  

(Most common are the errors from instrumental measurement 

m 
Uncertainty (it) = ~WCSI# 

(n) 
weighting. dikrtion to mlume, and the fixed error repotted on the NIST 
SRM certificate of anatysis.) 

Tbe Independent samples t-test was used to determine If there Is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within !he stated uncertainties. Tttls agreement is a 
confirmation of the accuracy of thk CRM. 

TRACEABILITY TO NPST 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 or intkmatlonal standards. through an unbroken chain of comparisons all having stated uncertalnties." (IS0 VIM. 2nd ed.. 
1993, definition 6.10) 
. Thls iV product Is Traceable to NlSl via an unbroken chain of comparisons. The uncertainties for each cerb'kd value are 
reported, taking into accwnt the SRM uncertainty error and the measurement, welghlng and volume dilution errors. In rare cases 
where no NlST SRMs are available. the term 'in-house std.' Is specified. 

4.1 Assay Method #l .i 006 f 5 p g h L  
ICP Assay NET SRM 31- Lot Number: 001402 

1003 f 2 p g h L  
EDTA NlST SRM 928 Lot Number: 928 

Assay Method #2 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-iMM-001. The weights 
used for testing are annually compared to Gertafl Scale CorpotatiOn'S master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET TraceaMlity numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number 1s 822/260017-98. All analytical balances are calibrated every 4 months by W a r t  Scale Corp. of 
Swth Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited callbration 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 NtST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,21736W24452,176240/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. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATiON - Inhouse procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of CRMs. 

5.0 TRACE kfETALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN p g h L  
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-Flltered Clean Room. An ULPA-Filter 
is 99.9985% effident for the removal of particles down to 0.3 pm. 

- 0 0.00011 

Y Sb < 0.00202 

M As < 0.04033 

M Ba 0.04033 

M Be < 0.00202 

- Bi < 0.00161 

Q B 0.00025 

M Cd < 0.01210 

9 Ca 0.00018 

M Ce 0.02016 

M c s  0.00121 

Q Cr 0.00iw 
c o  0.01210 

Q CU < o.00050 
M - Checked by ICP-MS 

M Dy ' 0.02420 

M Er ' 0.02016 

M Eu 0.01210 

! Gd < 0.00403 

M Ga ' 0.00403 

M Ge 0.02420 

M A" < 0.01210 

M HO 0.00202 

- Ir < 0.02016 

La < 0.00202 

M Pb ' 0.012f0 

M Hf ' 0.00807 

M In ' 0.04033 

Fe 0.00008 

9 Li ' 0.00003 

M Lu ' 0.00161 

Q Mg < O.OM106 

0 Hg < 0.01ooo 

!! 0.01613 

M MO < 0.00807 

!! Nd 0.00807 

- Ni 0.00013 

M Nb < 0.00202 

E o s  

Pd < 0.02016 

< 0.00300 

@ pt ' 0.00807 

0.00025 

- 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!! pr ' 0.00121 

M Re < 0.00403 

Rh 0.00403 

@ Rb < 0.00403 

M R' < 0.00807 

M ' 0.00403 
M sc ' 0.04033 

M Se ' 0.03226 

- 0 S' 0.00050 

Q Na 0.00200 

En Sr < 0.00202 

0 s ' 0.02000 

' 0.00807 

M Ta 0.02823 
n - Not Checked For 

M Te < 0.1209a 

- M Tb < 0.00121 

M TI 0.00403 

Th < 0.00403 

1\11 Tm ' 0.00161 

M Sn 0.02016 

- M Ti ' 0.20164 

M W 0.04033 

- " ' 0.00807 
- " ' 0.00807 

Yb ' 0.00403 

- < 0.16131 

s 2n 

M Zr 0.02016 
s - Solution Standard Element 

For ths callbration of analytlcal instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact 1V Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 



7.0 

8.0 

9.0 

10.0 

010253 
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage a Handling - Keep tightly sealed d e n  not in use. Store and use a i  20 f '4C. Do not pipet from mtalner. Do not 
return portions removed for pipetting to container. 
Atomic Welght; Valence; Coordination Number; Chemical Form In Solution - 65.39; +2; 4 Zn(OH)(aq)l+ 
Chemical Compatlblllty - Stable in HCI, HN03, H2S04 ,HF, H3P04 Avoid basic media that promotes the formatron of insoluble 
carbonate and hydroxide. Stable with mast metals and inorganic anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HN03 I LOPE container. I-10,000 ppm solutions chernlcally stable for yean 
in 1.5% HN03 / LOPE contalner. 
Zn Containing Samples (Preparation and Solutlon) - Metal (Soluble in HN03 ); Oxides (Soluble in HCI ); Ores (Dissdve in 
HCI /HN03): Organic based (Dry ash at 45OEC and dlssdve ash in HCI) (Sulfuridperoxlde add digestion) 
Atomic Spectroscopic Information {ICP-OES D.L.s are given as radlallaxial view): 
Technlaueltine Estimated D .I Order Tvoe Interferences (underlined indicates severe) 
ICP-OES 213.856 nm 0.002 I O.OOO4 .ugImL 1 atom Mi, Cu. V 
ICP-OES 202.548 nm 0.004 / 0.0002 p@mL 1 Ion Nb, Cu, Co. Hf 
ICP-0;s 206.200 nrn 0.006 IO.0006 .uglmL 1 ion Sb. Ta, Bi, Os 
ICP-MS 66 amu 7 PPt n/a M+ 50Ti160,50Cr160,50V160,34S1602,32S160180, 

' 

32S1702.335160170,32S34S. 3352 

HAZARDOUS INFORMATION - Please refer to the endosed Material Safety Data sheet for information regardtng this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - PMl Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutcti Council for Accreditation (RVA) 
Entidad Mexicana de Acredltadon, a.c.(EMA) 
Members of IQ Net International Certification Netwo*: 
Argentina (IRAM), Australii (QAS), Austrla (&is), Belgium (Avinter) , Brazil (FCAV), Canada (QMf). Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), lsrad (Sll). Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PC9C). PortogaJ (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Swberland (SQS) 

10.2 ISOflEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Callbration" - Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 1SOIlEC Guide 34 - 2000 "General Requiremento for the Competence of Reference Material Produce&' - Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Aushlia (NATA), Ausbta (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), ftaly (SIT) 
(SINAL). Japan (JAB) (JNLA). Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPCI), Singapore (SAC-SINCLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVW) (tCB0 ES) 

10.4 10CFR50 Appendix 6 -Nuclear Regulatory Commission - Domestic Llcenslng of Production and Utilization Facilities 

10.5 10CFR21 -Nuclear Regulatory Commission -Reporting Defects and Non-Comptiance 

$0.6 MlL.STP45662A (Obsolete/Obwrved) 



11.0 D TE OF CERTIFICATION AND PERIOD OF 
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IALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(S) in a pt'operly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the spechd uncertainty 
range. Shelf fife 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 pdyethylene 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 Mich affect the integrity of the CRM and llmlt Its useful life. 
Inorganic Ventures Labs mcurs with state and fedeal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: November 10,2005 
Expiration Date: 

Fp= , I  f 200 7- 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

K d d ~  Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, PhD., Technical Director E*$Aa-L 
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a n i c  v e n t u r e s  / i v  l aba ,  

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 ~ 

f icate 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-O2. 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 Wlmt Silver in 3.5% ( a b )  HNQ 2.0 

Catalog Number: 

Lot Number: Y-QAG01132 
Starting Material: Ag shot 
Starting Material Purity (%): 99.998444 
Starting Material Lot No J18M38 
Matrix: 

CGAG1-1. CGAGI-2, and CGAG1-5 

3.5% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAlNTiES 

Certified Concentration: 

Certified Density: 
The Certified Value is the instrument analysis value. The following equations are used in the calculatiin of the certified value and the 
uncertainty: 

Certified Value (x) = &Q 

1003 f 3 pglmL 

1.025 g/mL (measured at 22" C) 

( 2 )  = mean 

n = number of measurements 
h = The summatlon of all significant estimated errors. 
(Most common am the errors from instrumental measurement, 
weighing, dilulion to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n xj = individual results 

Uncertainty (it) = 2r(Cs,W 
(n)'& 

The independent samples t-test was used to determine if then is agreement between the above assay methods at the 95% 
confdence 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 lRACEAB1LITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby 1 can be related to stated reterences, usualty 
national OF international standards. through an unbmken chain of comparisons all having stated uncertainties.' ( IS0  VIM, 2nd ed., 
1993, definition 6.10) 

reported, taking into account the SRM uncwtainty m and the measurement, weighing and volume dilution errors. 
This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 

4.j Assay Method A.1 

Assay Method #2 

1007 f 3 vg/mL (Avg of 2 full assays) 
Volhard NlST SRM 9% Lot Number: 999a 

1003 f 3 pglml (Avg 2 runs) 
ICP Assay NlST SRM 3151 Lot Number: 992212 

I NDRGAN I C LABS /RADrHEM LABS 
DATE RECEIVED: -az&&---- 
DATE EXPIRED: --)cLL& ____. 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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E DY < 0.01198 

Er < 0.00998 

h! ' 0.00599 

M Gd < 0.00200 

- M Ga 0.00200 

!!? Ge e 0.01198 

Q Au < 0.00300 

h!! 0.00399 

M ti0 ' 0.00100 

M In < 0.01997 

I r  < 0.00998 

Q Fe 0.00100 

~ M La ' 0.00100 

4.2 BALANCE CALlSRATtON - All balances are checked daily using in-house procedure number 6-IMM-001. 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 Technology (NIST). The NIST 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 wlth a dass 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. 

Q Li oooooi 
M Lu ' 0.00080 

0 Mg 0.00012 

Mn ' 0.00799 

0 "g 0.01500 

M Mo e 0.00399 

- ' 0.00399 

Q Ni ' 0.00300 

h!l Nb 0.00100 

fl os 
Q Pd < 0.00400 

0 < 0.00300 

Q e 0.01700 

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 E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.; 769543,277368I769543.21736WP14452, 176240/P14452.176240. The 
in-house procedure No. is 2-QC001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016.471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

4.4 GLASSWARE CALIBRATION - Inhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN PghL 
Custom-Grade solutions are tesled 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. 

- * 0.00165 

Sb ' 0.00100 

@ As e 0.01997 

@ Ba ' 0.01997 

M 0.00100 

!!!I Bi ' 0.00080 

- ' 0.13978 

- 0 0.00042 

- Ca 0.00250 

M ' 0.00998 

n cs ' o.ooo6o 

!YI Cr e 0.00998 

M c0 ' 0.00599 

9 cu 0.00150 
M - Checked by ICP-MS 

h! Pr .' 0.00060 

M Re ' 0.00200 

M Rh 0.00200 

M Rb 0.00200 

Ru 0.00399 

M Sm 0.00200 

?1 s c  < 0.01997 

Se 0.01598 

- si 0.00399 

B Ag 

- Na 0.00319 

M Sr o.ooi00 
- 0.02500 

M Ta 0.01398 
n ~ Not checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited lo the following: 
ICP-MS, ICP-OES, FAAS, GFPA, 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 T&chnicel Staff 

!!! Te ' 0.05991 

M Tb o.ooo6o 

I M TI 0.00200 

!!! Th < 0.00200 

!?! Tm < 0.oO080 

M Sn 0.00998 

- M ' 0.09984 

- < 0.01997 

M " 0.00399 

- M v 0.00399 

M Yb ' 0,00200 

- 0 Zn < o.ooo4o 

M Zr 0.00998 

M < 0.07987 

s -Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Hand l ing  - 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 pipettlng to container. 
Atomic Weight; Valence; Coordinat ion Number;  Chemica l  Fo rm in So lu t i on  - 107.8682; +l; 6; 
Ag(H2O)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 metal  in HCI media although 10 
pglrnL solutions in 10% HCI [ AgClr"'] 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 of nitric 
acid renders many of these salts soluble. 
Stabl l l ty - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of a l l  other elements 
including the precious metals (where chloride i s  present) when in 1% HNO, I LDPE container. 1-10.000 
ppm solutions chemically stable for years in 1 4 %  HNO, / LDPE container. 
Ag Conta in ing  Samples (Preparation a n d  So lu t ion)  - Metal (Soluble in HNO,); Oxides (Soluble in 
HNOI); Ores (Digestion with conc. HN03) .  
Atomic Spect roscop ic  Informat ion (ICP-OES D.L.s a re  g iven a s  rad ia l lax ie l  view): 
TechniauelLine Est imated D.L, Qm.L m Jnte rferences(underlinec4 indicates severe) 
ICP-OES 328.068 nm 0.007 10.0007 VglmL 1 atom Ce, Rh, V 
ICP-OES 338.289 nm 0.013 IO.OOlpg/mL 1 atom Ce, Cr, Th 
ICP-OES 243.779 nm 0.12 IO.01  VgImL 1 ion+ Mn, Th, Ni, Rh 
ICP-MS 107 amu 1 PPI n/a M %"O 

Ag forms more insotuble salts 

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. IS0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditatron Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Aweditacion. a.c.fEMAl .- ~, 
Members of IQ Net International Certifkatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQA 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (bQS);Greece 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway 
Poland(PCBC), Porlugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1939 "General Requirements for the Competence of Testing and Calibration" - Chemlcal Testing -Accredited A 2 U  Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certfficate Number 883.02 
A2LA Mutual RecognHon Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKOQBE), 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 (IAW), Norway (NA), 
Portugal (IW), Singapore (SACSINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commlulon - Domestic Ucenslng of Production and Utllitablon Facilities 

10.5 10CFR21- Nudear Re~ulatory Commission - Reporting Defects and NonComplince 

10.6 MIL-STD45662A (ObsoleWObserved) 
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11 .O DATE OF CERTlFlCATlON 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-SPO1020) of chemkalty-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low dens@ polyethylene bottles. When stored under speciai 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 21,2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlflcate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager & <.-t h.b - ,-\ 

Certifying Officer: P& A& Paul Gaines. Chemist, Senior Technical Oirector 

L 



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 I S 0  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 35-2989 "Certification of Reference Materials - General 
and Statistical Principals." 

Catalog Number: 
Lot Number: 
Starting Material: As Polycrystaline lump 
Starting Material Purity (Yo): 99.999055 
Starting Material Lot No: 
Matrix: 

CGAS1-1, CGASl-2, and CGAST-5 
Y -AS02029 

23 1 15 
1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1004 f 2 pg/mL 995 k 2 vg/g 

Certified Density: 
The Certified Value is the instrument analysis value. The following equatbns are used in the calculation of the certified value and 
the uncertainty: 
Certified Vafue (2 )  = &j 

1.009 g/mL (measured at 22" C) 

( 2 )  = mean 
n x l  = individual results 

n = number of measurements 
c s l  = The summation of all significant estimated e m  

(Most  common are the errm from instrumental measurement 

1R 
Uncertainty = ~ ~ ( C s l g  

(n 1 
weighting, dlluiion to volume, and the fixed e m  reported on the NlST 
SRM cerUflcate 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 staled references, usually 
nahnal or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.f0) 
. This IV product is Traceable lo NlST via an unbroken chain of comparisons. The uncertalnties for each cartifled value are 
reported. taking into account the SRM uncertainty em# and the measurement, welghing and volume dilutlon errors. In rare cases 
where no NlST SRMs are available. the term 'in-house std.' is specified. 

4. I Assay Method #1 

Assay Method #2 

1004 f 2 pglmL g95 f 2 pglg (Avg 2 runs) 
ICP Assay NlST SRM 3103a Lot Number: 010713 

1003 f 5 pg/rnL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

994 k 5 pglg 
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng In-house procedure number 61MM.001. The welghts 

used for testing are annually Compared to Gerhart Scale Corporation's master weights and are traceable to the National 
InsUtute of Standards and Technology (NlST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number Is 822/260017-98. All analytical baiances are calibrated every 4 months by Gerhart Scale Corp. of 
Swth Amboy. The balances are calibrated with a class 1 andlor 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 thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifled In accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769!343,217368/769543.217368/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 NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A glassware used in the 
manufacture and quality control of 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-MSwere aRalyZed in an ULPA-Filtered Clean Room An ULPA-Filter 
is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0.00038 

P SrJ 0.01000 

S A S  

M Ba 0.03139 

!d Be e 0.00157 

!d Bi ' 0.00126 

Q B 0.01200 

t! Cd 0.00942 

Q Ca 0.00206 

!d Ce ' 0.01570 

b! cs ' 0.00094 

M Cr 0.01570 

c0 e 0.00942 

M ' 0.0t884 

!L! 0.01570 

A!! E" < 0.00942 

M Gd < 0.00314 

@ Ga ' 0.00314 

M Ge < 0.01884 

M Au < 0.00942 

M Hf 0.00628 

El Ho ' 0.00157 

@ In ' 0.03139 

- Ir < 0.01570 

0 F= e 0.00110 

!! La < 0.00157 

- 0 Li ' 0.00002 

Lu ' 0.00126 

9 IWg 0.00017 

- Mn 0.00005 

Q Hg ' 0.01200 

- Nd 0.00628 

0 Ni ' 0.002w 

0 Nb 0.00200 

n o s  

I Mo < 0.00628 

@ Pd < O.O'I570 

0 < 0,00260 

A!! pt 0.00628 

E4 Pr 0.00094 

0 Re 0.01000 

Rh 0.00314 

M Rb ' 0.00314 

M R' 0.00628 

hil Sm < 0.00314 

M sc < 0.03139 

Se 0.02512 

9 si 0.00476 

!d Ag < 0.00628 

- Na 0.00159 

M Sr < 0.00157 

0 ' 0.02500 

!k! Te 0.09418 

' M Tb < o.oO094 

!d TI ' 0.00314 
h! Th < 0.00314 

!L! Tm < 0.00126 

- Sn 0.00073 

!d Ti 0.15697 

h! w ' 0.03139 

!d " < 0.00628 

M ' 0.00628 

!d Yb < 0.00314 

' k! ' 0.12558 
- 0 0.00044 

!d cv e 0.01884 M Pb ' 0.00942 e K 0.00048 hn Ta 0.02198 M zr < 0.01570 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral lnterference n - Not Checked For s -Solution Standard Element 

6.0 INTENDED US€ 
For the calibration of analytical instruments indudlng but not llrnlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For ttm valldation of analytical methods 
For the preparation of %king reference samples" 
FM interference studies and the determination of corr,ectlon coefficients 
For detection limit and linearlty 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 remwed for 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 soluble In HCJ, HN03,H3P04, H2S04 and HF aqueous matrices 
water and NWOH . It Is stable WiW most inorganic anions ( f m s  arsenate when boiled with chromate) but many cationic metals 
form the insoluble arsenates under pH neutral cmdltions. When fluorinated and /or under acidic conditions arsenate formation is 
typlcaily not a problem at moderate to low concentrations. 
Stability - 2-100 ppb levels stable for months alone of mixed wlth other elements at equivalent levels in i% HN03 I LDPE container. 
1-10,oM) ppm sdutlOnS Chemically stable for years in 1-5% HN03 I LDPE container. 
As Containing Samples (Preparation and Solution) - As0 (soluble in 1: 1 H20 I HN03 ); Oxides (the oxide exists in crystalline 
and amorphous f m s  where the arnorphoric form is more water sduble. The oxides typically dissolve in diute acidic solutions 
when bailed); 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 exmcted wlth hot water ); Organic Matrices ( 0.2 to 0.5 grams of the sample are fused with 15 grams of a 1: 1 Na2C03 / 
Na202 mix in a NiO crucible. The fuseate is extracted with water and aadified with HN03) 
Atomlc Spectroscopic Information (ICPOES D.Ls are given as radlailaxlal vlew): 
TeFhniauelLlne Estimated D.L. Order TY w Interferences {underlined indicates severe) 
ICP-OESi89.042 nm 0.05 / 0.005 IJQlmL 1 atom Cr 

ICP-MS 75amu 20 PPt nla M+ 4o~r35~1,59coi60,  S A ~ ~ ~ A ~ I H ,  3a~r37c1, ~ A ~ S K ,  

ICP-OES 193.696 nm 0.1 IO.01 pg/rnL 1 atom V, Ge 
ICP-OES 228.812 nm 0.1 IO.01 pg/mL 1 atom a, pt, If ,  Co 

150NdZ+.150Srn2+ 

8.0 

9.0 

HAZARDOUS JNFORMATION - 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.f IS0 9001:2000 Quality Management System Reglstratlon - QMI Certiflcate Number 010105 
Recognlzed by 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Acreditacion, a.c(EMA) 
Members Or }Q Net International Certification Netwgrk: 
Argentina (IRAM), Australia (QAS). Austria (6QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Repubkc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), fhly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Porhrgal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

f0.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Callbmtlon" 

-Chemical Testing - Accredlted M U  CeltlRcate Number 883.01 

10.3 ISOllEC Guide 34 * ZOO0 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited M L A  Certificate Number 883.02 
AZLA Mutual Recognition Agreement Pacers: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canda (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Oanmark (DANAK). Finland (FINAS). Frame (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 (EMAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRW Appendix B - Nuclear Regulatory Commission - Dornestlc Licensing of Production and U t i i i i i o n  Facilities 

10.5 10CFRZf - Nuclear Regulatory Commission - Reporting Defects and Non-Complisnce 

10.6 MIL-STD45662A (ObsoletdObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analytqs) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the speclfied 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 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. 

lq.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 mcurs with state and federal regulatory agendes' recommendations bat  solution standards be 
assigned a one-year expiratlon date. 

Certification Date: September 15,2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qAY4 Certificate Prepared By: Nick Maida, QA Administrator 

CeTtificate Approved By. Katalin Le, QC Manager 
jCP&Ah, A 

EbR4i-b Certifying Officer: Paul Galnes, PhD., Technical Director 

5633 
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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, flj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

- - ~~ e-mail: ivsales9idards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade $000 pg/rnL Lead in 0.35% (abs) HNOI 

Catalog Number; 
Lot Number: 
Starting Material: Pb(N03)2 
Starting Material Purity (%): 99.999974 
Starting Material Lot No 22150 
Matrix: 

CGPBI-I, CGPBI-2, and CGPBl-5 
X-PB02118 

0.35% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certlfied Concentration: 

Certified Density: 

1005 ? 2 @mL 

1.001 g/mL (measured at 22" C) 

The Certified Value is based upon the most preclse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
~ ~ i f i e c ~  Val@ (51 = 

Uncertainty (t) =&E 

Q = mal 

n = nurber of masuremts 
IS = The sumnation d all significant &rmted erws 

wigling, dilution to vdurre, a?d the fixed erru reported m t he 
NlST SM certTicle of analysis.) 

n xI = individual results 

6-0'" (Most cmnarethe errasfromit?strtPrental maswmnt, 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement k a 
confirmatron of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Propeity of the result of a measurement or the value of a standard whereby it c a n  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 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 #4 1005 f 2 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

1001 f 4 pglmL 
ICP Assay NlST SRM 3128 Lot Number: 991504 

Assay Method #2 

INORr"lAN1C LAE/CIADCWEM LARS .. 

http://ivsales9idards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All baiances are checked daily using in-house procedure number 6-IMM-002. 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 Getitart 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 wed 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.: 769543,217368/769543,2173681P14452,176240lPl4452,176240. The 
in-house procedure No. is Z-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 CAllBRATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glasswere wed in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLtC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pghL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

5.0 

M DY < 0.01193 

M < 0.00994 

M Eu < 0.00597 

1? Gd < 0.00199 

M Ga c 0.00199 

M Ge < 0.01193 

!!! Au < 0.00597 

M Hf < 0.00398 

Y Ho < 0.00099 

- M In < 0.01989 

M Ir .z 0.00994 

Q Fe 0.O0O11 

- M La < 0.00099 

Pb 

4 Li < 0.00002 

M Lu < 0.00080 

0 Mg o.oooo8 

E Mn < 0.00795 

Q Hg 0.01500 

!k! Mo < 0.00398 

M Nd e 0.00398 

E Ni < 0.01591 

M Nb O.OM)99 

fl os 

I!!! Pd < 0.00994 

9 p < 0.00500 

!!d Pt 0.00398 

Q K 0.00180 
0 - Checked by ICP-OES i - Spectral Interference 

Pr 0.00060 

M Re c 0.00199 

0 Rh < 0.00900 

M Rb < 0.00199 

M Ru 0.00398 

M Sm < 0.00199 

M Se < 0.01591 

M SC 0.01989 

0 si 0.00340 

M &4 < 0.00398 

0 Na < 0.00600 

4 Sr c 0.00099 

0 s < 0.10000 

M Ta < 0.01392 
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 

!!! Te < 0.05965 

M Tb c o.00060 

- 0 TI 0.00130 

!d Th e 0.00199 

M Tm 0.00080 

M Sn 4 0 . 0 0 9 ~  

- M Ti e 0.09942 

M w e 0.01989 

!d u < 0.00398 

- M V e 0.00398 

M Yb < 0.00199 

M y 0.07954 

M Zn < 0.03977 

!d Zr c 0.00994 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staage & Handing - Keep tightly sealed Wen not in use. Stote md u9: at 2.3 ? 4 C .  Do rot pipet turn mrtaher. Do n d  
rdum pations removed br pipettiig to cortaimr. 
Ma-& Vkigjtt; Velence; Cmdnatim Nunber; cherical Fonn in SoMm - M7.2; +2; 6; Pb(H0)I" 
C h d c d  CmpafibiYty-Solubleh HCI, HF and WO,. AwidHSa. Stablewith most metals ad kwg;micanionsforming 
insoUle carbode, b d e ,  su[fafe, sulfle, sulfide, phoqhele, omtEle,wmate, talnete, Mete, end cyanide in neutral aqtews 
media. 
StaMEty-2-100ppbleveIs fsble for monthsin 1% WO. lLDPE container. 1-10,OOD ppm soluHws chemlcaRystabletoryeanm 

P b C m a h i  S kna~Sol~m)-Metal(8estdissolvedinI:l HIO IHNO. Oxides Thema differert Pb 
oides we . s o % % ~ ? ~ e m p t m  of PbO, which is solLble in HCI ET HF); Ores end dlow @ea attacka?uusing 1:l 
H a  I HNO. 1 Organic Matrices (Dty ash and dissaiVe In dilute HCI.). 
Atonic SpectnxscnpiE hfamdim (ICPQES D.Ls mgirren as radidlaial u k ) :  
TecMaueRirrc Estinated0.L LnterfeRncesfuderfined ndiades severe& F arcs.) 
ICP-OES I 68.21 s ~n 0.03 I 0.003 y q b n ~  I ton Co 
ICP-OES 220.353 ntIl 0.04 /O.u36 PwL 1 ion Bi,Nb 
ICP-OES 217.000MI 0.11910.03~glmL 1 atom W, Ir, HI, Sb, Th 
ICP-MS 208 amu 5 Ma M' 'Pp1'0, 'WS'Q 

2&HPIOa I LWE &aim. 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Matenal 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) 
Entiiad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTTEC), 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), 
Poiand(PCBC), Portugal (APCER), Singapore (PSB), Stovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 ISO/IEC 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), Repubtic of Korea (KOIAS). The Netherlands (RYA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Stales ("LAP) (ICBO ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commlsslon - Domestic Llcenolng of Production and Utilization Facilities 

10.5 1OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

m 

10.6 MlL-STD-46662A {ObsoleWObserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The p e w  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 w l e r  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-mL low density polyethylene bottles. When stored under special condiiins 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

t t .2  Expiration Date -The date after wfiich 8 CRM should not be used. Routine laboratory usc of a CRM increases transpiration 
losses and the chance of contamination which affect the integrii of the CRM and limit I s  useful lie. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 17,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

lsaIiEm Expiration Date: 

Oli2006 

Certlflcate Prepared By: JoAnn Struthers, OA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manage1 

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 lehlgh avenue, suite 4, lakewood, nj O87M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mall: ivsales@vstandards.com website: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I N Labs Is an IS0 Guide 34-2000 CerMed 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 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pghL Antimony in 0.7% (abs) HNOs /3% Tartaric Acid 

Catalog Number: CGSBl-1, CGSBI-2 and CGSBI-5 INORGANIC LABS 
Lot Number: XSB02083 
Starting Material: Sb shot 
Starting Material Purity (?!): 99.993665 
Starting Material Lot No D29N32 
Matrix: 

DATE RECEIVED 
DATE EXPIRED: 
DATE OPENED: - 
1NC)RG: ,,54EL---- 

0.7% (abs) HN03 / 3% Tartaric Acid 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certffied Concentration: 

Certified Density: 
The Cerlifd Value is basad upon the mast preclse method used to analyze this CRM. The following equations are used h the 
calculabion of the certlRed value and the uncertainly: 

C ertifiod Value (3 = (9 - mean 

n * number of  meauteme& 
G, = The sumrnatlon d rllslgnYicrnt csthrted cnoms. 
(Most oornmon are the errors from tnstrumental meJsurement, 
weighing, dlutin to volumr, and th. f i r d  rmor rrporhd on tha HIST 
S R M  certificate ofS?r)vr i . )  

999 f 3 pg/mL 

1.020 g/ml (measured at 22" C) 

n XI = individual results 

Uncertainty(*)= 21Xsg1~' 
(n) * 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement OT the value of a standard whereby it can be related to stated references. usually 
national or international standards, through an unbroken chain of comparisons all having stated uncer$inSes." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
D This IV product is Traceabie to NIST vla direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into acwunt the SRM uncertainty error and the measurement. weighing end volume dkrtlon e m .  

4.1 Assay Method #1 999 f 3 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3102a L d  Number: 990707 

Assay Method #2 1001 pg/mL 
Gravlmeblc NIST SRM tot Numbec See SeC. 4.2 

mailto:ivsales@vstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng In-hduse procedure number 6-IMM-001. The vdghts 

used for testing are annually compared lo Gerhart Scale Corporation's master weights and are traceaMe to the National 
Institute of Standards and Techndogy (NIST). The NIST Traceability numbers are 692476 -Class 1 and 692476A - Class 2. 
The NlST test number Is 822E60017-98. All analytlcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical welght set These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION -The tbermometers used In the determination d the final densities are cabrated vs standard 
thermometer No. 903-2680 which was certlfled In accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and SW Nos.: 769543,2173$8/769543,217368/P14452,17624W14452,176240. The 
In-house procedure No. is Z-QC-001 .Themete rs  whkh are not calibrated vs standard hemometer No. 903-2680 are 
traceable to NIST ldentlfication Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3QcOo2 is used to callbrate all Class A Glassware used In the 
manufacture and quali i control of Custom Grade Standards. 

4.3 

4.4 

5.0 TRACE MEfALLlC IMPURITIES (TMI) DFTERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace melallic impurities by Axlal ICP-OES and ICP-MS. The result from the most seftslthre 
method for each element, is reported below. Solutions tested by ICP-Ms were analyzed in an ULPA-Flltered Clean Room. An 
ULPA-Filter is 99.9985% efident for the mmwal of parlldes down to 0.3 vm. 

- 0 AI 0.02188 

-c p Sb 

M As < 0.00996 

- - 0 Eta O.OOO11 

- 0 Be O.oooO1 

- M Bi 0.00386 

-- - 
-L 

- 0 0 0.00045 

... M Cd e 0.00299 

- 0 Ca 0.00521 

- 0 ce < 0.00300 

- M Cs e 0.00030 

- 0 Cf 0.00696 

- M Co 0.00052 

- 0 c u  0.00239 

M - Checked by ICP-MS 

- M Oy e 0.00598 

- M Er c 0.00498 

- M Eu c 0.00299 

- M Gd < 0.00100 

- M Ga e 0.00100 

Ge e 0.00598 

- M Au 0.00299 

- M Hf c 0.00199 

- M Ho o.Oo050 

- M In e 0.00996 

- M If < 0.00498 

- 0 Fe 0.00715 

- 0 LE < 0.00120 

- M F'b O.OOO40 

- 0 Li < 0.00002 

M Lu c O.OoO40 

0 h4g 0.00074 

0 Mn 0.00139 

0 Hg e 0.01500 

- M Mo < 0.00198 

M Nd < 0.00199 

0 Ni 0.00219 

M Nb < 0.00050 

n Os 

M W < 0.00498 

0 P < 0.04M)O 

- M Pt < 0.00199 

- 0 K 0.00497 

- 
- 
- 

- 
- 
- 

- 
- 

6.0 INTENDED USE 

0 -Checked by ICP-OES i - Spectral Interference 

- M Pr c 0.00030 

M Re 0.00100 

- M Rh c 0.00~00 

- M Rb < 0.00100 

I M Ru c 0.00198 

- M Sm 0.00100 

- 0 Sc 0.00016 

- M Se .z 0.06797 

Q SI 0.00388 

M Ag 0.00199 

- 0 Ne 0.00298 

M Sr e O.OO050 

n S  
- M Ta < 0.00697 

n - Not Checked For 

M Te < 0.02988 

- M Tb O.OOO30 

- M n 0.00015 

M Th 0.00100 

M Tm c O.OOO40 

M Sn .z 0.00498 

- 
c 

- 
o Ti 0.0ooca - 
M W e 0.00996 

M U < 0.00199 

- M V < 0.00199 

M Yb C 0.00100 

- M Y 0.03984 

- M Zn C 0.01992 

- M Zr < 0.00498 

- 
- 

- 

s - Sdution Standard Element 

For the WibraUon of analytical instruments Including byt not Rmlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of *working mference samples" 
For Interference studies and the determlnalon of correctfon coefficients 
For detection limit and linearity studies 
For addlttonai intended uses. contact IV Technical Staff 
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7.0 

8.0 
9.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Staage i3 Hsnang -Keep tifly seaied d ~ e n  not in use. stae and use at 20 f 4.C. Do ndt pipat km mrdainer. DO 
notreturnpmtiwrsmwediorpipeltlngtocarlsiner. 
M m i c  WeigW V e k w q  Coordrdon Numar; 
C M c a l  CompetWli- Stable in mcerdrated HCI, dilute 01 concentrated W. Stable In dWb HNhasthe dclorMs or 
tatrate complex Avoid besic media. StQle rEith mod metals and imrgmic Wms in acklic media sslhe W e  
pmvidedfhc addty isnd too high w the acid IsoArfiingcauslngloss ofthe sla#II1ngtarhdeh. Theflwrlde mmplw: 
of antimony isstable in strwig acid but yar SM onlymlxvJth dhermetalsthet rn fiuorlndcrd. 

for years in I-% H W 7 I  LDPE container. 
Sb Ctn'Mniw Sar Iwh (PrepardionsndSoiu(ior3 -Metal snd alloys (Solubk h H O  IHF I#NO3?nbd~e] O A c b  
( S O W  In HCI and tattdc add or H B  I HF I HNO3miAvss 1 Ores(FUa'0n vjth Na;rCOsin Pt folbvlsd by dissoldng the 
W e  in a M I HF I M107mi-k Orgenicbsed (SJcaic aadl  hybogen pcroAde dgdm 

ICP-OES 206.833nm Ol#I0~303pg/mL 1 atan U,Cr,Oe,HI 
ICPOES 217.sW nm OMIOM#uaknL 1 d m  M, W. Re. Fe, 

Formin SolMon - I 21.75; +3 ; fc; w)c &I&*' 

StabiBty-2-lMlppblwdsstebielor montb in l  ?4. HNOifUSPE cwdainer. ~ - l O , ~ # m  solutimschirnicallysta#e 

l t t m i c  Specbwcapic IrlbFrrstim BCP-OES 0L.s WE $wen es - r** 
S m t e r r n e i i m s c w e )  

- . .  
ICPOES 231 .I 47 nm 
ICPMS 121 mu S p a t  

0.06 I01106 & n L  I 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet fw infomation 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  VOOlPOOO Quallty Management System Reglotation - CIMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditatico Board (ANSI-RAB) 
Standards CouncU of Canada (SCC) 
Dutch Caundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certiflcatlon Network: 
Argentina (IRAM). Australia (QAS), Austria (MS) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HK-), 
Columbia (ICONTEC), Czech RepuMlc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany @as), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands ( 
Poland(PCBC), Portugal (APCER), Slngapore (PSB), Slovenia (SIQ). Spain (AENOR). Switzerland (SQS) 

10.2 ISOllEC 17025 - 7999 "General Requirements for the Competence of Testing and Calibration" - Chemical Tostlng -Accredited AZLA Certificate Number 883.01 

10.3 E O E C  Guide 34 - ZOO0 "General Requirements for the Competence of Reference Matorial Producers" - Reference Materiels Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA). Bf&ium (BELTEST) (BKOQBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMic 
(NAO). Denmark @ANAK), Finland (FINAS). France (COFRAC), Germany (DAR). How Kong (HW. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republk of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Noway (NA), 
PCflUQal (IPQ). Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC). Swlkerland (SAS), United Kingdom ( U W )  
and Unlted States ( N V W )  (IC80 ES) 

- Oomestic Licensing of Production and Utilization Facllities 

10.5 IOCFRZi - Nuclear Regulatory Commission - Reporting Defects and NonCmpl i rnce 

10.4 lOCFR50 Appendlx 6 -Nuclear Regulatory Commi;;lon 

10.6 MILSlD45662A (0bdeteK)bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDI'W 

11.1 IV Shelf Life - The period of time during w h i i  the anrcentratlon of the anaalyte(s) in a properly pa&@, unopened, and 
unused standard stored under environmentally controlled and monitored cmdiUons Vvlll remain wlthln the specified uncer!ainty 
range. Shelf Ilfe Is Limited pdmarlly by transpiration (kss of water From the sdution) and infrsquently, by chemical Imtablliky. 
Transpiration studies (PSPO1020) of chemlcaliy-stable solutions performed at Inorganic Ventures I N Labs indimb a CRM 
shelf-life of faK years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the sheif life can be extended past this ilmlt. 

11.2 Explration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatlon which affect the integrlly of the CRM and lknit its useful life. 
Inorganic Ventures I IV Labs mncurs with state and federal regulatory agendes' recommendatbns that soluEon standards be 
assigned a one-year expiration date. 

Certification Date: A P ~ I  22s 2004 
Expiration Date: 

12.0 NAMES AND StGNATURES OF CERTIFYING OFFICERS 
Certiflcatc Prepared By: JoAnn Struthen, QA Administrative Asststant 

-& 

Certifying Officer: Paul Galnes, Chemist, Senlor Technical Oirectw 
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i n o r g a n i i c  v e n t u r e s  / i v  l a b s  

195 lehlgh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-801-1903 

e-mail: ivsales9ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide WZOOO 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 Produdion of Reference Materials," 
and IS0 Guide 35-1 9'89 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 &nL Selenium in 1.4% (abs) HNCh 2.0 

Catalog Number: 
Lot Number: XSEOl'lO6 
Starting Material: Se shot 
Starting Material Punty (%): gg .9978~  
Starting Material Lot No 120L45 

CGSEI-1. CGSEI-2, and CGSEI-5 

Matrix: 1.4% (ab& HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 ug/rnL 997 f 2 p9/g 

Certified Density: 1.009 glmL (measured at 22" C) 
The Certified Value is based upon the most precise method used to anatyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (E) = &I. (R) = mean 

n = number of measurements 
Est = The summation of all significant estimated errors. 
(Most common an? the errors from Instrumental measurement. 
weighing, diluiion to volume, and the fixed emf  reported on the NlST 
SRM ceticate of analysis.) 

R x, = individuat results 

Uncertainty 
(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 ail having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV produd 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 1002 pg/mL 993 vglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

1006 f 2 pglmL 997 f 2 pglg (Avg 2 runs) 
ICP Assay NIST SRM 3149 Lot Number: 992106 

Assay Method #2 

http://ivsales9ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBRAllON - All balances are checked daily using In-house procedure number 6-IMM-001. The weights used 

for testing are annually compared to Gemart Scale Corporation's master wights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numben are 692476 -Class 1 and 692476A -Class 2. The NET 
test number is 822/260017-98. All analytical baiences are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST I MRAP 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 NiST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522.81 1R557078, 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 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 
UFPA-Filter K 99.9985% efficient for the removal of particles down to 0.3 pm. . 

- 0 AI 0.00030 

M Sb < 0.00100 

M Ba : 0.01994 
0 Be < 0.00009 

0 As ' 0.00500 

M ' 0.00080 
Q 0.00006 

- 'Cd 0.00060 

- 0 Ca 0.00100 

hn c s  ' 0.00060 

- M Cr 0.00080 

Ce ' 0.00997 

M c o  < 0.00598 

!! cu 0.00130 
M - Checked by ICP-MS 

M DY < 0.01196 

M Er < 0.00997 

M Eu < 0.00598 

!!! Ga < 0.00199 

M Gd ' 0.00199 

!d Ge ' 0.01196 
M Au .c 0.00598 

M Hf ' 0.00399 
M Ho < 0.00100 

M In < 0.01994 

M Ir 0.00997 

- 0 Fe 0.00271 

1 0 Li ' 0.00003 
M LU 0.00080 

0 Ms 0.00021 

Q Hg 0.01054 

0 Mo ' 0.00400 

!!! Mn ' 0.00798 

E?? Nd < 0.00399 

~- 0 Ni 0.00028 

0 < 0.00400 

- n Os 

!!! pd ' 0.00997 
- 0.00300 

M La <. 0.00100 1 M f't ' 0.00399 
- Pb 0.00598 Q K 0.00060 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00060 
0 Re .c 0.00900 

M Rh < o.oom 

M Rb < 0.00199 

!!! Sm 0,00199 

s= < 0.01994 

0 Ru < 0.00700 

I S Se 

9 si ' 0.00300 

' 0.00399 
- Na 0.00402 

b! Sf 0.00100 

- ' 0.04000 
- Ta < 0.01396 

n - No1 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 &termination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te 0.05982 

M Tb 0.00060 

M f' < 0.00199 

M Th 0.~0199 

b? Tm < 0.00080 

' 0.00997 
- Ti 0.09969 

M 0.01994 

- ' 0.00399 
- 0.00399 

NI Yb ' 0.00199 
M < 0.07976 

b!! Zn 0.00400 

- Zr 0.00005 
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 00 not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form In Solutlon - 78.96; +4, 6, HZSeO, 
Chemical Compatibility - Soluble in HCI, HNO,, H3POI, H&04 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 andlor 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 % 
HNOs I LDPE container. 1-10,000 ppm solutions chemically stable for years In 1-5% HNO3 1 LDPE container 
Se Containing Samples (Preparation and Solution] - Metal (Soluble in HNOa ); Oxides (Readily soluble in 
water); Minerals and alloys (Acid digestion with HNOaor HNOa / HF ); Organic Matrices (Acid digestion with hot 
concentrated HzS04 accompanied by the careful dropwise addition of H702 until clear) 
Atomic Spectroscopic Informallon (ICP-OES 0.L.s are given as radiallaxial vlew): 
TechniauelLine Estlmated 0.L - Order Interferences (underlined indicates severe) 
ICP-OES 196.026 om 0.08 / 0 006 p@mL 1 atom Fe 
ICP-OES 203.985 nm 0.2 10.05 p g h L  1 atom a, k, a, 3 
ICP-OES 206.279 nm 0.3 I0.16 pglmL 1 atom gr,$ 
ICP-MS 82amu 200 ppt n/a M' c Ch 

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 9001:2000 Quallty 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.(&MAl 

QMI Certificate Number 010105 

hlembew of IQ Net International Certification Netwoe: 
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 (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 Requirement;; for the Competence of Testing and Callbratlon" - Chemical Testing - Accredited A2LA Certificate Number 883.05 

$0.3 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 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 (IAN.?), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFRz1 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

10.6 MIL-STD-46862A (ObsoletdObsewed) 
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12.0 

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 specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration ttudles (P-SPO1020) of chernically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize tanspiration and instability, the shelf rife 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: 
p Z g $  

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  i l v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 8CXl-669-6799 732-901-1900 fax: 732-903-1903 
e-nail: ivsales@hstandards.com website: www.lvstandards.com 

cert i f icate of a n a l y s i s  
1.0 Inorganic Ventures I 1V tabs is an IS0 Guide 34-2000 Certified Reference Matwial (CRM) Manufacturer: 

Certfficate rY883-02. The &ficate 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 "Qualty System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 OESCRlPTlON OF CRM Custom-Grade $000 WrnL Thallium in 0.5% (abs) HN03 

Catafog Number: CGTLI-1, CGTLI-2, and CGTLI-5 
~ o t  Number: Y-TLOl093 

INORGAN I C L.AE/RADCHEM LABS Starting Material: TIN03 DATE RECEIVER: 
2hbb - -, Starting Material Purity (%I: 99.999824 DATE EXPIRED: - ~ ~ s  P---I~-"I 

Starting Material Lot NO: ~09P28 DATE OPENED: a 8 ---- ----- 
Matrix: I PJORG: - _ - ~ L - P o :  --E5&gQ 

0.5% (abs) HN03 

3.0 CERTIFIED VAlUES AND UNCERTAlNTlES 

Certified Concentration: 1002 + 2 pg/mL 1000 k 2 yglg 

Cedfied Density: 1.002 g/rnL-(measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the cerhfled value and 
the uncertainty: 

Certided Value (5) = za (i) = mean 
n xt = indivldwd m t s  

n = number of messurements 

L r m  The sunmationof all ~~gnticant estimated erms. 
@lo& ommot? we the mrSfrqm tnstmental meegvemont, 
neghhg, dilution to +dune, andthe fmd error reported on the NIST 
SRM certificate of anabrs ) 

4.0 TRACEABILIM TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. 'Property of the result of a measurement w Ule value of a standard whereby it can be related to stated references, usually 
national Or international standards, through an unbroken chaln of comparisons all having stated uncertainties." (IS0 VIM. 2nd ed.. 
1993, definition 6.10) 

This IV pKJduCt is Traceable to NlST via an unbroken chain of comparisons. The uncertainties for each certified mlue are 
reported, taking into account the SRM uncertainty enor and the measurement, weighing and volume dilution emn. In rare cases 
where no NlST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 1002 f 2 lrglmL 1000 f 2 pgig (Avg. 2 runs) 
ICP Assay NlST SRM 3158 Lot Number. 993012 

Assay Method #2 1000 f 5 yg/mL 998 f 5 pglg 
Gravimetric NlST 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-00'1. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstltute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A Class 2. 
The HlSf test number Is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Arnboy. The balances are calibrated with a class 1 andlor dass 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 final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifed in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-OO1.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos 92584,119016.471047 and NlST test report Nos, 8111258522,81112557078, and 236090. 

GLASSWARE CALlSRATlON - In-house procedure 3-SO02 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN )rglmL 
Custom-Grade solutions are tested For trace metaiIic impurities by Axial ICP-OES and ICP-MS. The result from the moS! 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% efficlent for the removal of particles down to 0.3 pm. 

!k! AI 0.02018 

M Sb 0.00101 

M As ' 0.02018 

M Ba ' 0.02018 

M Be 0.00101 

Bi ' 0.00081 

9 0.00140 

- 0 Cd 0.00540 

M Ce ' 0.02009 

M cs < 0 . m 1  

M Cf o.01009 

M C" ' 0.01211 

- 0.00015 

!d co O.W)606 

M - Checked by ICP-MS 

M DY 0.01211 

Y Er < 0.01009 

- Eu .c 0 . m  

M Gd 0.00202 

M Ga 0.00202 

M Ge < 0.01211 

- M Au ' o.oO606 

M Hf o.wo4 

M Ho 0.00101 

M Ir < 0.01009 

0 Fe 0.00100 

El La 0.00101 

M In < 0.02018 

M Pb ' 0.00606 
0 - Checked by ICP-OES 

0 Li < 0 . m 2  

M Lu ' 0.00081 

8 0.00030 

M Mn 0.00807 

0 Hg 0.01200 

M Mo o.Oo404 

M Nd < 0.00404 

0 " < 0.00090 

M Nb o.ooio1 

El Pd 0 .01m 

- 0 p 0.00260 

M pt ' 0.00404 
8 K 0.00100 

- n Os 

i - Spectral Interference 

M Pr 0.00061 

M Re < 0.00202 

Rh ' 0.00202 

E Rb < 0.00202 

Ru ' 0.00404 
!!4 Sm < 0.00202 

&! sc < 0.02018 

M Se ' 0.01655 

0 si ' '0.00340 
El As ' 0.00404 
- Na 0.00224 

- M Sr 0.00101 

0 ' 0.03000 
M Ta < 0.01413 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analfical instruments including but not limited to the foltowlng: 
ICP-MS, ICP-OES. FAAS, GFA4, XRF, and DCP 
For the validation of analytical methods 
For the preparation of WcwIdng reference sarnp(es' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact iV Technical Staff 

!d Te < 0.06055 

- Tb ' 0.00061 
TI 

M Th ' 0.00202 

!d S* 0.01009 

- M Ti < 0.10091 

..- " < 0.00404 

- ' O.GQ404 

M Yb < 0.00202 

Q Zn 0 . 0 0 ~  

M Zr ' 0.01009 

M Tm < 0.00081 

M ' 0.02018 

M < 0.08073 

s - Sdution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stmge8Handing-Keeptbghtly sealed &mind in tee. Store and use at 20 ?r 4°C. Do mtpipet from mntainer. Do 
not return pcxtions removed for Ppetting to container. 
At& WeigM; V&mce: Coadinsticn H u n b e r ;  Chemical Formin Sollrtim - 204.383; +I; 6;T1@10)$' 
Cherriclrl CimpatibitHy - Soluble in HCI, HNOq md H-fjOl. Stable Mh mod metalsand inorgsdcewrions. The sultite, 
thocyanate End oxalate are moderately soluble; t k  phosphate and orserite are slightly soI&le amithe sulfide is 
insoluble. 
St8l3lity- 2-100 ppb h k  dabble fa morrthsin 1% HNOdLDPE cantdner. I -1OpOO ppm sdutionschemicelly Sable 
for yean in 25% HNo3 / LDPE contairrer . 
TI C ~ ~ n a S a ~ ~ ~ ~ a ~ o n a ~ d ~ o l ~ i ~ ~  - M e t a l  @e& dissolved m HNOmhich frrmschlely the TI' ion.1 
Odde flhethallouso?jde is readily sobkde In Wer. The thalllc axlcle requires hi* levels of adm Ores (Carbonate 
fusion h Pt"fdl& by HCl dssokrtion); Orpr ic Matrices (SWuricrperoMde d i m i o n  or &y ash and dissolldin in Ha). 
R a d c  Spectroscopic lnfomretlon (ICPOES D.Ls are gjuen as redallaKlel . vi-: 
TechnimmLine E&hated 0-L. Int-mees (underlined indicate sewre) 
ICPOES 190.864 nm 0.04 10.004 clghL 1 ion V, T i  
ICPOES 276.787nm 0.1 10.01 VghL 1 atom Ta, V, Fe, Cr 
ICPOES 351.3?4 nm 0.2 I0.M pghL 1 dgm Q , C g , f i  
ICPMS 205 amu 2 Ppt n1a M os 0 

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. 

HOMOGENEUY - 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 - Wi Certificate Number 010-105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EnUdad Wxicana de Acrditaaon. a.c.(EMA) 
Members of IQ Net lntwnatioml Certlflcation Network: 
Argentina (IRAM). Australia (QAS), Aushia (bas). Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS). Finiand (SFS), France (AFAQ). Germany (WS). Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
PolandPCBC), Portugal (APCER), Singapore (PSB), Slovenla (SIC?), Spain (AENOR). Switzerland (S 

10.2 ISOIIEC 17025 - 1999 "General Requlrements for the Competence of Testing 8nd 
Callbration" 

- 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 A2lA Certlflcate Number 883.02 
AztA 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), Singapwe (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and United States (NVLAP) (IC60 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commlssion 
- Domestic Licensing of Production and Utilization Facilities 

10.5 10CFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-ComplIance 

qO.6 MILSTD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.t N Shelf Life - The period of time during which the mcentratlon of the anatyte(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 sdution) 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 offour years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
mat 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. Routinelaboratory use of a CRM increases transpiration 
lcsses 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 explration date. 

Certification Date: May 23,2005 

maim 
01 !ZOO? 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlflcate Prepared By: Nick Nlalda, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 
~ . % . , b k ~ < n  :.\. A. 

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 lehgh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mall: ivsales@!andards.com w e b s k  www.ivstandards.com E cer t i f i aa 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 Maerial (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 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 1000 pglmL Boron in HtO 

CGB1-1, CGB1-2, and CGBl-5 
X-BO2047 

Catalog Number: 
Lot Number: 
Starting Material: 

Starting Material Lot No 
Matrix: 

H3B03 
Starting Material Purity (%): 99.999998 

oval 33 
' H20 INOR6: - , x 4 >  PO: - - m E z  

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1005 f 2 p@mL 

Certified Density: 0.999 glmL (measured at 22" C) 

The Cer l i id  Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the wrtified value and the uncertainty: 
Oert ifiid Valm (s) = & 

uncertainty Q = 2 r 1 ! G J ~  

(SI = meal 

1s = Thesumnab d a1 €@-incant estirrated m s  

n X I =  tndlvldudreslts 
n =  rmrcberclmasurerrents 

(Most c o m n  am the erru'sfrominstrureW maaverrenf 
weighing, dlutlon to v o h ,  snd the fixed w m  reowted on t he 
N8T 8M cerWicate d analysis.) 

mY= 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property ofthe result of a measurement or the value of a standard whereby it can be related to stated references, usuatiy 
national or international standards, through an unbroken chain of comparisons all having stated uncsrtainlis." (IS0 VIM. 2nd 
ed., 1993, definltion 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NiST SRMs. The uncertaimties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution emm. 

* 4.1 Assay Method #l 1005 f 2 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Numhr: 991907 

mailto:ivsales@!andards.com
http://www.ivstandards.com
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4.2 

. 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 64MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weighb 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. AH analyttcal balances are calibrated every 4 months by Oerhart Scale Cop. of 
South Amboy. The balances are calibrated wlth a class 1 andlor class 2 anaiytical weight set. These weights are tested 
annually by a NIST I NVW accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the ckteimlnation of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was &ified in eccordanca with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173681769543,2173681p14r152,17624O/P14452,176240. The 
in-house procedure No. is 2UC-001 .Thermometers which are not calibrated ys standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016.471047 and NlSTtest report Nos. 81 11258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate all C b  A Glassware used ln 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 melallii impurities by Axial ICP-OES and ICP-MS. The resuit from the most SenSitii 
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% Micient for the removal of particles dorm to 0.3 vm. 

6.0 INTENDED USE 

0 Li < 0.00002 

- M Lu < 0.00040 

0 MS < 0.00006 

Q Mn e o.ooo02 

9 C 0.01500 

M Mo 0.00200 

M Nd c o.00~00 

0 Ni .< 0.00230 

M Nb < 0.00050 

D 0s 

M Pd < 0 . ~ 5 0 0  

M Pt e 0.00200 

Q P < 0.00250 

9 K C 0.00300 
I - Spectral Interference 

M r e  0.03000 

M Tb < 0.00030 

M 0.00100 

M Th 0.00100 

M Tm o.00040 . 

M Sn 0.00500 

!!d Ti 0.05000 

- M W < o.oi000 
M u e 0.00200 

P v < 0.00083 

M yb 0.00100 

y < 0.04000 

Q Zn < o.0001~ 

@ a < 0.00500 

8 - Solutbn Standard Element 

For the calibration of analytical instruments including but not llrnlted to the f0)bWlcg: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and OCP 
For the validation of analytical mathods 
For the preparation of "working reference samples' 
For interference studies and the determlnation of correction coefficients 
For detection limit and lineafity stud& 
For addltbnal intended uses, contad IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAL 

St- & HandCng - Keeptightly swlcdHhen not h we. Store rnd ~ s e  at aD -+ 4'C. Do mt pipet tm cmbimf. Do nd rdm 
portions remwed lor pipenhg 60 mntalrer. 
Wcrnis Wght; V-e; C d n d i c m  W w l  Faan i n  SoMim - 10.81 1; +3; 4; B(OHhand &OH>* 
Chanitd Carpsllblrty-Moderately sokrble In HCI, HNO, H80. andHF aquw~s matrims andvery sdLble h WDH . Stable 
d h  al metals and Mlganic rnim st lowto moclerete ppm lecrsls. 
St-- 23 00 ppb levels steblt for months h 1% HNO, I LWE cartaher. 1-1,000 sdutiins chemlcsly stab la Y S S  bl 
l%HNGILDPE cmla~ .10DJ- lOp~ p p c n s t ~ b r ) s & r o i n d ~ c ~ ~  I L W ! ~ .  
B Cantainirg S~nples (Preperdion a d  SalubiorQ - Metal (Cry$a&e Ixm is smcely dtadted ly ack  a a l k a l i  sdLllorw; 
amorphws,fonn is soluble h cmc. H N 4  m H a  ); B(w @&er solukle] Ores(Md add bpdbms and lae caustic fusions h 
R'X Orpawc Matrices ( dy ssh mktd  a h  NeFO. m Pt' d 450'C then haease heat to 1 OKrC to use; a perbrm a k a O ,  
haon in a Ni' u d b l e  lParr bomb). 
Manic Spectrrrscopic tlrom*Zian (lCPSES ILLS aregillan ea -&!&&! uieuy): 
TecMauwLjne Q n k f Y l E  ~ ~ a @  rlined incbtes swere d corns.) 

ICPKES 208.~59m a o o 7 ~ o . o a ~ m ~  I atom MO 
ICPMS l l a m u  mF# rJa M' 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEIN - This solution was mixed according to procedure IV-MPMW and is guaranteed to be homagenews. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Qualily Management System Registration - QMI Certificate Numbr  010105 
Recognized by: 
Registrar Acueditation Board (ANSCRAB) 
Standards Council of Canada (SCC) 
Dutch Council far Accreditation (RVA) 
Entidad Mexicana de Acredkacion, a.c.(EMA) 
Members of IQ Net International Certificalon Network: 
Argentina ([RAM), Australia (QAS). Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republk (CQS), Denmark (DS). Flnland (SFS). France (AFAQ), Germany (DQS), Greece(ELOT), 
Hungary (MSTT), 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), Switrerbnd (SQS) 

10.2 BOAEL 1702k ,999 "General Requirements for the Competence of Testing and D l i l b n t l a "  - Chemical Testing - Accredited A2lA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements foi the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Cerbificate Number 883.02 
A2LA Mutual Recognition Agreement Partnem: 
AuSWb (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, lretand (NAB), Itaty (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Noway (NA). 
Poi - t~a l  (IPQ), Singapore (SACSINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS): United Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

10.4 10CFR60 Appendix B - Nuclear Regulatory Cornmtasion 
- Domestic Licensing of Produdon and Utlibation Facilitks 

$0.5 10CFR21 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 Llfe - The period of time during w h i  the concentration of the analws)  in a properly packaged, unopened. and 
unused standard stored under environmentally controlled and monitored condlbions will remain within the specified uncertainty 
range. Shelf life is limited primarlly by transpiration (loss of water from the solution) and inwuently, by chemical instability. 
Transpiration studies (PSPOlO20) of chemically-stable solutions performed at Inorganic Venturee I N Labs indicate a CRM 
shelf-life of four yeam for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf l is 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 tnnspimtbn 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful lik. 
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 13,2004 - Expiration Date: 

* 1 2  OG6 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFiCERS 

CerUflcate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Certificate *pprovfKl BY: Katalin Le, QC Manager 

Certifying omcw: Paul Galnes, Chemist, Senior Technhl 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@iandards.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 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), 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 pglrnL Molybdenum in H20 tr. NHIOH 2.0 

Catalog Number: 

Starting Material: (NH4)6Mo7024xH20 
Starting Material Purity (%): 99.995645 
Starting Material Lot No 23221 
Matrix: 

CGMO1-1, CGMO1-2, and CGMO1-5 
Lot Number: X-MOO2004 

DATE EXPIRED8 
H20 tr. NH40H DATE OPENED: 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1002 f 3 pg/rnl 

0.998 glmL (measured at 22" c) 
Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations a n  used in the 
calculation of the certified value and the uncertainty: 

mllied Value@) = & (SI) = man 

n =  rwrrt#rofmeasurenrrrts 
LS = The m l o n  d dl sigfikant esUr&d emys. 
(Most c m n  am the wmsfrminshunental mewerrerrl 
wetghk~ cilutiontavolurre, andthefixedarurepottedonthe 
"T sFQ# cettificate d analysis.) 

n &= ~ m u a l  r e a s  

00" 
Uncertainty Q = 2 1 1 c s , p 1 ~  

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of cornpaiisons all having stated uncertaintkr.' (IS0 VIM. 2nd 
ed., 1993. definition 6.10) 
0 This IV product is Traceable to NlST via dlred comparison to NIST S R N .  The oncsrtalnttes 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 q000 pglrnl 
Gravimetric NIST SRM Lot Number: See Soc. 4.2 

1002 f 3 WglrnL (Avg 2 runs) 
ICP Assay NIST SRM 3134 Lot Number; 891307 

A-Y Method M 

mailto:ivsales@iandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBRATlON - All balances are checked daily using In-house procedure numbtr 6-IMM-001. lha  wights 

used for testing are annually compared to Gethart Scale Corporation's master wights and are traceable to the National 
Institute of Standerds and Technology (NIST). The NlST Traceability numbers are 692470 - C%Ss 1 and 692478A - Class 2. 

-The NlST test number is 8221260017-98, All analytlcal balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytiul wight set. These weights am tested 
annually by a NET / NVLAP awredlted calibration lab. The NlST test number iS 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denslties are cakbratsd V I  standard 
thermometer No. 903-2680 which was &id in accordance with the procedures outlined by ASTM E77-87 and N l S f  
Monograph 150 using NlST Test Nos and Std Nos,: 769543,217568/769543,2173W14452,17624WP14452,176240. The 
in-house procedure No. IS 2Qc-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identificptbn Nos. 92564,119016,471047 and NlST test rep& Nos. 811M58522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QcOM is used to calibrate a1 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 1N pglrnL 
Custom-Grade solutions are tested for trace metallk impurities by Axial ICP-OES and EP-MS. The result from the most senSlUve 
method for each element. is reported below. Soluticlns tested by ICP-MS were analyzed in an ULPA-FiltereU Clean Room. An 
ULPA-Filter is 99.-5% effkjent for the removal of partides down to 0.3 pm. 

5.0 

k! 4. c 0.01202 

M Er c o.oi002 

M Eu < O.Oo601 

M od < 0.00200 

M Ga < o.ooz00 
M Ge 0.01202 

M Au c 0.00601 

M Hf < 0.00401 

M Ho < o.00100 

M In < 0.0~504 

M Ir < 0.01002 

- 0 F t  e 0.50000 

M La 0.00100 

M < o.Oo601 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spsctnl lnterlerence 

i Te 

M Tb 0.00080 

M n c 0.00200 

M fh < o.oozoo 

M Tm < 0.00080 

M Sn < 0.01002 

P Ti 0.00500 

M w 0.03907 

M u c 0.00401 

M v 0,00401 

M n, o.oMo0 

M y C 0.08014 

M zn < 0.04007 

M t < 0.01002 
s - Solution Standard Element 

For the calibration of analytical instruments includlog but not limited to the following: 
ICP-AIIS, 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 coeffIcimb 
For detedlon limlt end lineanty studles 
For additlonal Intended uses, contact IVTechnicat Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Slorage&Handlkrg-KeeptigWysealedvlhmndhm. S to~sndwrd2Ot4C .  DomlpipetliDmmrtaina. Dorotmiurn 
~Olt ion~nmoMdfCrpipctthgb~.  
Mmlc Wm; Valsnce; Coadndim H e ,  a a n ' c r l  Folm in SoMm - 95.94; +8; 6,7,8$ fhW.~chemicsi krm as 
racehedl 
Chanicd CompeBbfWy- Mo is r e a h d  h a NH.W matrk theoperaorthe aption d using Ha a HF to dabillzc addC 
swhtiom The [ w i s  sdutkin ammtrded XI &WeHF I HNOI W,pard W n e d o  (MaO.]r. Sabb d 
ppm levds with some mdds povided It is fbimtcd. Do mt rnkwlth Alkaline or Rae EadhsHhsnHF Is pressd. SEaMs with 
most inorgr+ic arkins p d e d  1 is in the [1Wo0.lJ chemicd form. 
Stebim- 2-1 00 ppb kwh stsble (abne or mixed with a# mdalsthat em d cmpa&k Iswls) as the W F P  fcr morc#15 
in I % HNOI I W E  cortelner. 14 D,OOO ppm single element d m  asthe (Mo0.F chemkally st- for yeas in 1 % NH-OH in 
d LDPE mrtainsr. 
Nlo Cdeiniw Sanples(Pwperotbn a d  Sduticn) - Metal (Sdlhk in if / HNO, or hct W e  HCO Owe [&le h HF or 
NHOH):OrgenicMabri~(Dryashst490'C hPt'mddsmheaxids~HFaHCI). 
W& ~pedmempic &im QCP4ES D.l.a angiua, as Wblkdd u b ) :  

E5%P#Ern, . *gaPPLnda linedindicdu s e m  r caws..) 

ICP-OES 21~3.844 m 0.012 10.m2igk 1 bn 
ICP-OES 204.590 nnr 0.012 10.001 1 bn Ir, Ta 
ICP-MS 95arnu 3ppt nB M' '*PrPKHO,lfkrlO,~,"'Pt" 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Seftey Data shed for information regarding this CRM. 

9.0 HOMOGENEIM - This solution was mixed according to procedure N - M P W  and is guaranleed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quallty Management System Reglstratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Aaeditacion, a.c.(EMA) 
Members of m: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hang Kong (HKQAA), 
Columbia OCOKFEC), Czech Republic (CQS). Denmark (DS), Finland (SFS). France (AFAQ). G m a n y  (WS), Greece (ELOT), 
Hungary (MSTT), Ireland (NSAI). Israel (SII), Italy (CISQ), Japan (JQA), Koma (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland PCBC Portugal (APCER S~ngapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10-2 UO/IE& 170& - 1999 "General tkeg~iments for the Competence of TnUng and Callbntlon" 
Chemical Testing - Accrecllted A2LA CerUflcate Number 883.01 

10.3 ISOllEC Gulde 34 - ZOO0 "General Requirements for the Competence of Reference Mate- Producers" - Reference Materials ProductIan - Accredited A2LA Certlficste Number 883.02 
A U A  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BUTEST) (BKO-OBE). Canada (SCC). Chinese Talpel (CNLA), Czech Repubk 
(NAO), Denmark (DANAI<), 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 Zealad (IANZ). Noway (NA). 
Portugal (IPQ), Singapore (SAGSINGUS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and Untted States (NVLAP) (1CBO ES) - 

10.4 1OCFRSO Appendix B - Nuclear Regulatoty Commkion  
D o ~ t l c  Licensing of Production and UUlization Facllttlm 

10.6 lOCFRZ1- Nuclear Reguktoty Cornmlssion - Reporting Defect0 and Non-Compllanee 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010286 

11.1 N SheH Lltc - me period of time during which the concentration of the analyb(s) in a Properly packaged, unopened, and 
unwed standard stored under environmentally controlled and monitorod conditions will remain wlthin the specified unartainty 
range. Shelf life is limited primarily by transpiration (loss of water from the SOluti6n) and infresuently, by chemical instability. 
Transpiration stud@ (P-SP01020) of chemically-stabls solutions performed et inorganicVen(un?s / 1V Labs indicate a CRM 
shetf-liie of four years f o r  solutions packaged in W m t  low density potyethylene bottles. When sto& under special conditiuns 
that minimize transpiration end instability. the shelf life can be extended past thii limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratoty use of a CRM bweases transpiration 
losses and the chance of coptamination whlch affect the integrity of the CRM and limit its useful lils. 
Inorganic Ventures I IV Labs concurs with state and federal regUlatW agencies' recommendations that solutbn standards be 
assisned a one-year expiration date. 

Certification Date: May 26,2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTJFYING OFFICERS 
Certificate Prepared By: W n n  Strutkn, QA AdrninlstraUve Assistant 

@pnwed BY: Ketalin Le, QC Manager ' 

Certitylng Officer: Paul Gainer. Chemist, Senior Technical Director 

, 



010287 
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: ivsales9ivstandards.com webslte: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 
Catatog Number: CGPI-1, CGP1-2 and CGP1-5 

Lot Number: Y-PO1127 

1000 pglmL Phosphorus in H,O 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Phosphoric Acid 
99.999% 
J 1 8804 

CERTIFIED CONCENTRATION: 1000 f 5 pg/mt 
The Certified Value is the ICP assay value. The following equations are used in the calculation of the certified value and 
?he uncertainty: 

Certified Value (u) = L, 
n 

(3 = mean xi = individual results n = number of measurements xSi = The summation of  all significant 
estimated errors. 

* .  
Classfcal Wet Assay: 1004 * 2 pglrnL 
Method: Acidimetric Titration vs NIS'T SRM 84k KHP. 

Instrument Analysis: 1000 f 5 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 39a Lot number 890607. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 45% conftdence 
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-Fikered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI 
- M Sb - M As - M 0s 
- M Be 
M Bi - M B  - M C d  

- M Ce - M Cs 
- M Cr - M Co - M Cu 

- 

- 
0 Ca 

C0.040 
0.012 

<0.0010 
< 0.001 0 
CO.000050 
< 0.000040 
< 0.0070 
<0.00030 
<0.010 
<0.00050 
<0.000030 

<0.00030 
0.080 

<O.OOO~O 

!i Dv - M Er - M Eu 
- M Gd 
- M Ga 
- M Ge 
M Au - M Hf - M HO 
M In 
M lr 
- 0 Fe 
- M La 
- M Pb 

- 

- 
- 

<0.00060 
<0.00050 
<0.00030 
<0.00010 
0.00070 

<0.00060 
< 0.00030 
<0.00020 
<O.ooOo50 
co.030 
<0.00050 
< 0.050 
< O.oooO50 
<0.00030 

€0.0010 
< 0.000040 
<0.0030 
co.ooo4o 
c 0.020 
<0.00020 
€0.00020 
<0.050 
~0.000060 

~0.00050 

<o.ooo2o 

< 0.000030 
<0.00010 
<0.00010 
< 0.00010 
<0.00020 
< 0.000 10 

<0.40 
< 0.020 
<0.00020 
<0.090 
<Q.oooO50 

~0.00070 

€0.0030 
< 0.000030 
<0.00010 
< 0.0001 0 
< 0.000040 
<0.00050 

<0.0010 
<0.00020 
c0.00020 
€0.0001 0 
<0.0040 
0.0035 

C 0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

http://ivsales9ivstandards.com
http://www.ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 QMI Reglstered Quality System (Certificate Number 010105) 

Memben of IO Net : Argentina (IRAM), Australia (QASI, Auetria [bas), Belglum 
(Avinter] ,Brazil (FCAV), Canada OMI), Hong Kong {HKQAA), Columbla (ICONTEC). Czech Republic (CQS), 
Denmark (DSt, flnbnd ISFSI, France (AFAQI, Germany (DQSI, Grwce (ELOT). Hungary (MSZTI, Ireland 
(NSAII. lrreel (SJlI. Italy (CISQ), Japan IJQA), Korea (KSA-QAI, Netherlands [KEMA), Norway INCS), 
Potand(PCBC1, Portugal (APCER). Slngapore (PSB), Slovenia fSlQ), Spain (AENORI, Switzerland (SQS) 

2. 
3. 

4. 10CFRSO Appendlx B 
5. 1 OCFR21 

ISOIIEC 17025-1999 - Chemical Testing - Accredited A2LA (Certificate Number 883.01) 
ISONEC Oulde 34-2000 - Reference Materlals Productlon - Accredited AZLA (Certificate Number 
883.02) 

Please contact our Quality Assurance Department for further Information and copies of documents pertaining to  our Quallty 
Standard certlflcations. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The lennth of time that a ororrerlv stored and oackaaed standard wil l remaln within the stteclfied 
uncertalntv. Shelf life is affected by chemical stability and transpiradon tseues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss h linear with 
t h e  and limits the time a standard can be used with confidence. The emallertha bottle t h e  higher 
the rate of transpiration. inorganic Ventures' studies indicate that the  shelf Ufc of our 500 mL 
bottle is 4 years and the shelf life of our 125 mL bottie Is 21 months. 

Expiration Date - The date after which a flandard solution should not  be used. A one year expiration date Is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeated 
use of solutions over a one year period may adversely affect the integrity of the standard. 

PACKACSINQ DOCUMENTATION 
Purifled acid, 18 megohm double deionized water that has been ftltered 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 t o  contamination issues In packaging 
materials. 

GLASSWARE CALIsRATlON 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and q u d t y  control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All befances are checked daily using Inhouse procedure number 6-IMM-001. The welghts used for testlng are annually 
compared to Gethart Scale Corporation's master weights and are traceable to  the Natlonal institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 428369B and 464678. The NtST test number Is 822/260017-98. 

Al l  analytical balences are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balancer are calibrated 
with a class 1 analytical weight set. These welghts are tested annually by a NlST / NVLAP accredaed callbration lab. The 
NlST test number is 822/280017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance wi th  the procedures outlined by ASTM E7747 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769!%3,217368/769543,2173681P14452,1762401P'14452,176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated v8 standard thermometer No. 903-2680 are traceable to NlST 
Identlfication Nos. 92564, 119016, 471047 and NISI' test report Nos. 811/268522, 81112557078, and 236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technlcal support for the proper use of our products. 

TEL 1-800-569-6799 FAX 1-732-901-1903 E-MAIL IVtech@ivstanderds.com 

mailto:IVtech@ivstanderds.com


010289 
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@ivstandards.com website: www.lvstandards.com 

cer t i f i ca te  of ana I .ys is  
I .o 

2.0 

3.0 

4.0 

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(s) and uncertainty(ies) are 
determined in accordance wivl 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 PglmL Silicon in H20 tr. HN03 tr. HF 

Catalog Number: CGSI1-1, CGSII-2, and CGSII-5 

INORGANIC LARS X-Sl02087 Lot Number: 

Si02 DATE RECEIVED: 
Starting Material: 

Starting Material Purity (%): 99.996367 DATE EXPIRED: - 
Starting Material Lot NO ~ 0 5 3 1 0 ~  DATE OPENED. 
Matrix: H20 tr. HN03 tr. HF 

ur 
311 SlOS CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

996 f 2 pglrnL 

1.002 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 
calwlation of the certified value and the uncertainly: 
Certifkd Value = (rzI= meal 

Uncertainty (i.) = 2 1 h s i ) 9 ~  

xi= indkw mats 
n = nurrbec of m8sver(~nts 

. IS = lhe anrmatin d all s&#iiant sstlrreted ems 
(Most c o r n  arethe errcrsfrominstrurental m w m  
weighing, Wionto vdurre, ad the fixed em reparted mthe 
WST sg cwtifkate of aaksis.) 

n 

0" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
E Property of the result of a measurement or the value of a standard whenby It can be related lo stated nferences, usually 
national or international standards, through an unbroken chain of comparisoru all having stated uncertainties.' ( IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each csrtified value are 
reported, taking into account the SRM uncertainty error and the meesurement, weighing and volume diMion e m .  

4.1 Assay Method #I 996 f 2 pglrnL 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Assay Memod #2 999 pglmL 
Gravimetric NlST SRM Lot Number: See SeC. 4.2 

mailto:ivsales@ivstandards.com
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. Ths weghts 
used for testlng are annually compared to Gerhart Scab Corporation's master weights end am traceable to the Netionat 
Instftute of Standards and Technology (NIST). The NET Traceability numbers are 692476 -Class 1 and 692476A - Cbss 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scab Cow. of 
South Amboy. The balanms am calibrated with a class 1 andlor dass 2 analytical w u h t  set. fheye weigh@ am tested 
annually by a NET I MRAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - me thermometers used in the determination of lhe final densities are calbraled vs standard 
thermometer No. 903-2680 which was drtlfed in accordance with the procedures outlkled by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,17624O/P14452,176240. The 
inhouse procedure No. L 2-QCOOl.Thermometers which are not calibrated w standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlSTtest report Nos. 8111258522.811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is usad 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 NfmL 
Custom-Grade solutions am tested for trace metallic impurities by Axial ICP-OES and ICP-MS. Tho r e w l  from the most sensitive 
method for each element, is reported below. SoMins  tested by ICP-MS were analyzed In an ULPA-Filtend Clean Room. An 
ULPA-filter is 99.9985% efficient for the removal of particlss down to 0.3 pm. 

0 11 < o.Oooo9 

b? Lu 0.00091 

Q Mg c 0.04991 

- M Mn < 0.00906 

Q Hg 0.04991 

M Mo 0.00153 

kd Nd < 0.00453 

P Ni 0.01044 

M Nb c 0.00113 

n -  
M Pd < 0.01132 

Q P < 0.02269 

% Pt < 0.00453 

Q K 4 0.0077i 
0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but nof limited to the lollowhg: 
ICP-MS, ICP-OES. FMS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatlon of %king referencs samples' 
For interference dudles and the detenninatton of corredion coefficients 
For -on UmiI and rmarity studies 
For additional intended uses, contact N Technlcel Staff 

M Te < 0.06791 

M Tb 0.0006a 

M n 0.00226 

M Tm < 0.00081 

- M Th 0.00226 

?d 0.01132 

Q Ti 0.01325 

M W c 0.02264 

u 0 . W 3  

P v O.OO408 

M Yb < 0.00226 

!$ y < 0.09055 

k! < 0.04528 

!d zf < 0.01132 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
010291 

Stonge 8 HandLng : Keeptightly dedwhen not n use. Stm ad use at 20 2 4-6. Do mt ppd tom cataller. Do nd tt?lutn 
portions rumoved f x  pipMtg 1D contdnsr. 
W m i c  WgW, Wcncq C a d W l a n  W u T l b a ;  aan ica l  bun in SoMan - 28.0856; +4,6; SI(OH)F): 
C k r i c d  CmpatiMCty-Soluble h HCI, HF, H,PO.&SO.and HN4astt.c S 0 ". A M  M i t o  baslCmedia. X F  Unstable at ppm IevdsrRith metals that wadd pull P a w y  (is. Do nd mix* a be or Rare Earths, or high lsvds of transition 
dementsunlastheysn luotinaled) Stablewlthmosl horgrxJc snicnsHLth atendcnqto hydrdyzs twming silidcacid(dkic 
acidissdubleupto -100ppn inHntsr)in dldWLdeaddsew~tiF. 
~ ~ - 2 - I ~ p ~ k ~ s - d a k 1 y ~ - ( ~ r m i ~ * u r d l a h s  ~neMs)rtheSl yJL4=h*. I -1 O W  P P ~  r(Xb 
elems sollionsssthe Si(OH),(F~'chemhUysbbIe lor yeas h2-5% HNO, J twz  HF in s D E cddna .  

S a q i b  (Plapration and Sd~&im) -Metal (Soh+e in 1:l:l HA I F  JHN41 OxMe - "a-Gr- 1:l H a  I HF JHPIO.1 O* - q A r  (Fuse h Pt.vwthhCO3; Gmb$#cal Samples (Fuse h W h  
follmed Ha soWbn ofthe b d e ]  Organic Matrices mtahhg sfflcdas d n o n  wkrtlle sRcon corn 
I S M  h % M d ~ b y ~ n t t y H a r m h p * m l : l : l  WbOIH FIH,SQcr * B e l a s h M t h l U & O , s x l ~ & ~ & ~ ~ l J  
Ha ]I Sillcone Oils -dimethyl s#lco~sdepalymerbto fam W l e m c n o m e r u n Y s F  hobsd(ldaaacre dinctlyh alcohol[c 
KOH lxybme mixtuewtm sample IS W e d  first Mhthe KOH d 601 GO T to "ulop the SlQSi poiymwlc sbudure or 6wd 
Mh cancwrtrated M O J H h  fdbvred by coo&9 md clissokltim of the dehydrated silicawithHF.) Nde that the drat analysis of 
silca#, d s  h an apanlc solvent vr# read h false high m&s due to Id@ -pa prsssue of Wk monaner vits f ike 
hemmethykvdcbiabmne. The KOH fimnsthe16'SiiCH1h0  ̂saltvhichls rot volatlk at mom tanprmtvs. 
~ m i c  ~ ~ n % o o p i c h f a m l i m ( ~ ~ ~ - O E S  U s  &glu~nrs WleridrrieJ); 

Crpo nderlhedlndlodsssmgt-) 
1 m m w  - 8 w 
ICP-OES 212.912 rn 0.02 J 0.01 pghL 1 i0t-l Hf,a,!&,Ta 
ICP-OES 288.1s nm aC# l0.004- 1 ion Ce, Cr, Cd, Th 
ICP-MS 28 amu 4000 - BOO0 ppt nle M' 'Was "C'Q 

HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEIP( - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be hmogene0us. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 01M06 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Counal of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaeditaclan, &c.(EMA) 
Members of IQ Net lntgmgflonat Certlficatlon NetwpCk: 
Argentina (IRAM), Australla (ClAS), 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 (KSAQA), Netherlands (KEMA). Nomay (NCS). 
Poland PCEC , Portugal (APCER), Si apore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 l s o / l d  1102b - 1 ~ 9 ) ~ ~ ~ e n e n l  R=~?WIIIO~D for the Competence of ~mng and Wlbntlon" - Chemical Testing - Accredited A2tA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Refenma IYaterIal Producefs" - Reference Matorirk Production - Accredited A Z a  Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partnen: 
Australia (NATA), Austria (BmwA), B w u m  (BELTEST) (BKO-OSE), Canada (SCC). Chinese Taipei (CNLA), Cwch Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lreland (NAB), Italy (SW 
(SINM), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS]. Spain (MAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UWS) 
and United States ( W P )  (ICBO ES) 

10.4 lOCFR6O Appendix B - Nuclear Regulatory Cornmlssion 
Domestlc Licensing of Production and UUlkatlon Facilities 

10.5 IOCFRZI - Nuclear Reguistoy Commission - Reporting Defects and NonCompllance 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010292 

11 .l IV Shelf Life - The period of time during w h i i  the concentration of the anawe@) 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 Sokrtion) and infrequently, by chemkal hstabiIUy. 
Transpiration studies (P-SPOlO20) olchemlcaily-stable solutions performed e l  Inorpanic Ventwes I tV Lek  indicate a CRM 
sheltlii of four years for solutions padraw in 5OO-mL low density polyethylene boules. When stored under spechl conditions 
that rninlmke transpiration and instability. the shelf life can be extended past this limit. 

11.2 Explratlon Data - The date after which a CRM should not be used. Routine laboratory use of a CRM increaser transpiration 
losses and the chance of contamination which affect the Integrity of the CRM end limit #s useful We. 
InwOanlc Ventures I N Labs concurs with slate and federal regulatory agencies' recommendations that wlutii standards be 
assigned a one-year expiration date. 

Certification Date: March 24,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

- L  

M n n  Struthen. QA Administrathre Assistant 

Csrtlflcate By: Katalin Le, QC Manager 

Certiryiw Officer: Paul Gaines, Chemist. Senior Technical Dlrector 
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C 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 webske: www.ivstandards.com 

1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 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 1000 pg/mL Titanium in 1.4% (abs) HNOJ tr.HF 2.0 

Catalog Number: 
Lot Number: 
Starting Material: Ti granules 
Starting Material Purity (YO): 99.960814 
Starting Material Lot No ~ 7 ~ 0 7  
Matrix: 

CGTII-1, CGTII-2, and CGTII-5 
X-TJO2047 

1.4% (abs) HN03 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 (3 = & (9 = m w n  

n = number 01 measureme& 
&. = The summation of allsignificant estimated erros. 
(Most common are the enom ftom instrumental measurement, 
wdghing. dilutlon to volume. andthe l i e d  ~ R O T  rsportrd on the NlST 
S R Y  oertioate of anahrls.1 

1000 f 3 pg/mL 

1.010 glmL (measured at 22" C) 

n x, = individual results 

Unoeriainty(i.)= ~ K L J I ' ~  
(n)'" 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
3 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
3 Thls IV produd is Traceable to NlST via direct comparison to NlST SRMs. The unceftamties for each certified value are 
reported, taking Into account the SRM unceflalnty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #l 1000 f 3 pglmL (Avg of 2 runs) 

ICP Assay NlST SRM 3162a Lot Number: 992801 

Gravlrnetrlc NlST SRM Lot Number: See Sec. 4.2 
Assay M e h d  #2 1002 VglrnL 

http://ivsalesOivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daiiy using in-house procedure number 61MM-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 1s 822/260017-98. All analytical balances are calibrated every 4 months by Gerharl Scale Corp. 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 NlST I NVLAP accredited calibration lab. The NlST test number is 82ZY260017-98. 

THERMOMETER CALlSRATlON -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outllned by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.217368/769543,217368/P14452,176240P14452,176240. The 
in-house procedure No is 2-QC-OOl.Themorneters 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 1/258522.81112557078, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

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 partldfs down to 0.3 pm. 

- 0 AI c 0.01201 

- M Sb < 0.00099 

- M As < 0.01984 

- M Ba < 0.01984 

- M Be 0.00099 

- M Bi c 0.00079 

- 0 B c 0.00801 

- M Cd c 0.00595 

- 0 Ca c 0.00024 

- M Ce < 0.00992 

- M Cs < O.OOO60 

- M Cr < 0.00992 

- M Co < 0.00595 

- 0 c u  0.01201 

M - Checked by ICP-MS 

- M Dy 0.01190 

- M Er < 0.00992 

- M Eu 0.00595 

- M Gd < 0.00198 

- M Ga 0.00198 

- M Ge < 0.01190 

- M Au < 0.00595 

- M Hf < 0.00397 

- M Ho < 0.00099 

- M In < 0.01984 

- M Ir < 0,00992 

- 0 Fe < 0.00400 

- M La .Z 0.00099 

M Pb < 0.00595 - 

0 Li < 0.00080 

- M Lu < 0.00079 

- 

- 0 Mg 0.00040 

- 0 Mn 0.00161 

- 0 Hg < 0.06004 

- M Mo 0.00397 

- M Nd e 0.00397 

M Ni < 0.01587 

- M Nb 0.00099 

- n Os 

M Pd < 0.00992 

0 P < 0.02001 

- M PI 0.00397 

- 0 K 0.26095 

- 

- 
- 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 - Spectral Interference 

- M Pr 0.00060 

M Re < 0.00198 

- M Rh < 0.00198 

- M Rb -z 0.00198 

- M Ru < 0.00397 

- M Sm 0.00198 

- 0 Sc < 0.00008 

- M Se < 0.01587 

- 0 Si < 0.01601 

- M Ag < 0.00397 

- 0 Na 0.14051 

M Sr. < O.OOO99 

1 s  
- M Ta < 0.01389 

n - Not Checked For 

- 

- 

- M Te 0.05951 

- M Tb < 0.00060 

- M TI c 0.00198 

- M Th < 0.00198 

- M Tm c 0.00079 

- M Sn 0.00992 

$ T i  

- M W < 0.01984 

- M U 0.00397 

- 0 v < 0.00801 

- M Yb 0.00198 

- M Y c 0.07935 

- 0 Zn 0.00080 

- M Zr < 0.00992 

s - Solution Standard Element 

For the callbraton of ana&4ical instruments including but not Hmited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlon of analytical methods 
For the preparation of "working reference samples" 
For Interference stud is  and the determination of correction coefficients 
For detection limit and linearity studies 
F a  additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage& Handing -Keep ticj-&Jysded when not in use. Sore and useat 20 f 4'C. Do not pipet from contahw. Do 
not d u r n  podions rem wed for pipetting to cwdainer . 
Manic Weishn; Ware; Cmrdnation Nwd~a; Chemical Fonnin Solution - 47.837; +4; 6; li(F>-2 
Chernicat CorrpatibiMy-Soluble Inmncenhated ~CI lHF,H90~Hi50dmdHNOx Awkl neutrdto basicmedia. 
Unstable at ppm l eek  vath metals that wuki pull F away(i.e Do not mlx vith pkdine or Rare Earths or highlevels of 
transtion elementsunlessthey are Uuoriheted). Stable vdh most inorganic anions nith atendencyta hyclrplyze forming 
the hNrated odde in all dilute M s  errzpt HF. 
Stability- 2-100 ppblevelssta~e(Qlonearm~dsdhal1 other metals)astheTi~~~z;2rmaRhsh1%HNOaILDPE 
mnteiner. 1-10,0@€1 ppm single &em& solulionsasthe TKF1e:'dmmicaltytskle kr yearsin 24% HNO3ltrace HF in 

Orlde -Iowtemper&re history anatase orWLDi&o lvd  by heating m 1:l;l H R  IHF IHS04 O&de - tigh 
temperature Hstoty(-8QWC) broc+iRe(fusa inPt wfh KS5707); Ores (fuse in P t ' W  W + KSfi - no KF if silica not 
present) OganlcMatdces(Dtyashat4507C inPt mddisscl\lebyheatirgwithI:i:i HzOOHFIH2SO*orfuseashvUth 
pyosulkde i l o A e  isasplasticpignent and likelyin brookite crystalline form). 

IfzmuwM Q&x lnterfererrcesurderlinedindcdes severe) 
ICP-OES 334.941 nm 0.0038/0.00MJ28uahL 1 ion Nb.Ta.0. U 

# d c  Specboscc@ lrfametion WP-OES D.L.s are dum as radsflaxlat - uieuv]e 

ICP4ES 336.121 nm 0.0053 I0.0001%4 L h L  1 ion W,'Mo,'Cd 
ICPGES 323.452 nm 0.0054 lO.00092 pghL 1 
ICP-MS 48 m u  14 Ppt nla O,%'h, 'k"omOl '(N'Nq "&%, %a, 

$,e$ Ni (vhae X = Zr. Mo, RuY 

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. 

HOMOGENEIM - 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: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditadon. a.c.(EMA) 
Members of IQ Net International Certlflcation Network: 
Argentina (IRAM), Australia (QAS), Austria ((iQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republlc (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), Portugat (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). SwlQerfand (SQS) 

10.2 lSO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chernlcal Testing - Accredlted A2LA Certlflcate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Acaedltad A2LA Cerllficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA). Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Talpei (CNLA), Czech Republic 
(NAO), Denfnark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireiand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Partugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (IC60 ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commission - Domestic Ucenslng d Productlon and Utillratlon Facilities 

10.5 lOCFR21 -Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MlLSfD-4566ZA (Obsoiete1observed) 

3 4  
5474 
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DATE OF CERTIFICATION AND PERIOD OF VALIDKY 

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 infrequentfy, by chemical instability. 
Transpiration studies (P-sPOIO20) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life offwr years for solutions packaged in 500-mL low density polyethylene bottles. When stwed under special conditions 
that rnlnimlze lranspiration and instabllity, the shelf life can be extended past this Iimlt. 

11.2 Expiration Date -The dale after which a CRM shoUM not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful lie. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes' recommendations that sdution standards be 
assigned a one-year expiration date. 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certiflcate Approved By: K ~ M ~ ~  h, QC M~~~~~ 

Certifying Officer: Paul Gaines, Chemist, Sentof Technical Director 
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

~ ~~ e-mail: ivsales@ivstandards.com website: www&standards.com 

cer t i f i ca te  of analysr's 
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(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 Statislcal Principles." 

Catalog Number: 

Starting Material: SrC03 

Starting Material Lot No: 22878 

CGSR1-1, CGSRl-2, and CGSRI-5 
Lot Number: y-s~o1128 INORGANIC 

DATE EXP X 
Starting Material ("/.)I 99.999250 DATE 

---- Matrix: 0 1% (aba) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Cetiied Concentration: 1005 f 2 pglmL 1005 f 2 pglg 

Certified Density: 1,000 g/mL (measured at 22" C) 
The Cert i fd 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) = 23 ( 2 )  - 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 the fixed mor reported on the NlST 
SRM certificate of analysis.) 

_. 

n xI = inclivldual results 

Uncertainty (21 = 2r&;W 
(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 tNDEPENDENT METHODS 
* 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usualty 
national or international standards, through an unbroken chain of comparisons aU having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
* This tV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certlfed value are 
reported, taking into account the SRM uncertainty ermr and the measurement, weighing and volume dilution wors. 

4.1 Assay Method #l 1005 ?: 2 YglrnL 1005 i: 2 pg/g 
EDTA NlST SRM 928 Lot Number: 3921 10 

3006 +, 4 pglmL 1006 f 4 Yglg Assay Method #2 

ICP Assay NIST SRM 3153a Lot Number: 990906 

mailto:ivsales@ivstandards.com
http://www&standards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using 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 NlST 
test number is 82U260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 

~~ Amboy. The balances are calibrated with a class I andlor dass 2 analytical weight set. These weights are tested annually by 
a NIST I NVLAP accredited calibration lab. The NIST test number is 822/260017-9&.-- ~ ~- 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certlf& in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543.217368/769543,217368/P14452, !76240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers w h i i  are not calibrated vs standard thermometer No. 9032680 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-oc-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

- .  
4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions ara tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each ekment, is reported beh.  Solutions tested by ICP-MS were analyzed in an ULPAFiltared Clean Room. An 
ULPA-Filter k 99.9985% efficient for the removal of partlcles down to 0.3 pm. 

- 0 AI 0.00011 

e? Sb < 0.00050 

0 As ' 0.005DO 

- Ba 0.00197 

0 Be < 0.90909 

M Bi 0.00040 

- 0 < o.ooo6o 

- Ca 0.00447 

- Cs < 0.00030 

M Cd < 0.00297 

M ' 0.00496 

0 Cr ' 0.00080 

c0 < 0.00297 

9 c u  < 0.00140 
M - Checked by ICP-h4.5 

6.0 INTENDED USE 

!k! DY ' 0.00595 

b! Er < 0.00496 

M 0.00297 

?d Gd 0.00512 

M Ga 0.00099 

b!! Ge ' 0.00595 

!d Au < 0.00297 

!d Hf ' 0.00198 

M "0  < 0.00050 

0 In < 0.00200 

!d Ir < 0.00496 - 
- 0 Fe 0.00044 

!!! La < 0.00050 

M Pb 0.00016 
0 - Checked by ICP-OEZ 

- 0 Li 0.00013 

M Lu < 0.00040 

0 Mg o.oM)o8 

- 0 Mn 0.00003 

Q Hg < 0.01500 

M Mo < 0.00198 

M Nd < 0.00198 

0 Ni < 0.00300 

M Nb ' 0.00050 

P 0s 

0 Pd < 0.00400 

Q P < 0.00480 

hn f't ' 0,00198 

9 K ' 0.00170 
i - Spectral interference 

M Pr < 0.00030 

1? Re ' o.ooo99 

Q Rh 0.006oo 
Rb 

0 Ru < 0.00300 

M Sm ' 0.00099 

M sc 0.00991 

0 Se < 0.05000 

!!! A9 0.00198 

- Na 0.00149 

0 0.00340 

- s Sr 

n S  

h! Ta < 0.00694 
n - Not Checked For 

Q Te < 0.10000 

M o.Ooo99 

M Th 0.00099 

!d Tb ' 0.00030 

M Tm ' 0.00040 

M Sn ' 0.00496 

!4 Ti < 0.04956 

!!!I ' 0,00991 

M " < 0.00198 

l!! " < 0.00198 

- Yb 0.00059 

0 y < 0.00004 

M Zn < 0.01982 

' 0.00496 
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 validatlon of analytical methods 
For the preparatmn of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and lmeanty studies 
For additional intended uses, contact N 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 '4C. Do not pipet from 
container. Do not return portions removed for plpetting to container. 
Atomic Weight; Valence; Coordination Number; Chemlcal Form in Solution - 87.62; +2; 6; Sr(HzO)e'4 
Chemlcal CompatlbIltty - Soluble in HCI. and HNOa. Avoid H2S04, HF and neutral to basic media. Stable with 
most metals and inorganic anions formlng insoluble silicate, carbonate, hydroxide, oxide, fluoride, sulfate, 
oxalate, chromate. arsenate and tungstate in neutral aqueous media. 
Stablllty - 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 LOPE container. 
Sr Containing Samples (Preparation and Solution) - 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.r are glvsn as rad ia l l axu  view): 
Techniaue/Lir& Estimated 0.L - Order Interferences (underlined indicates severe) 
ICP-OES 407.771 nm O.ooo4 I O.ooM)6 pglml 1 ion U,Ce 
ICP-OES 421.552 nm O.OOO8 I O.oooO4 p g l d  1 ion Rb 

atom Ce 
ICP-MS 88 amu 1200ppt n/8 , Hf '  

HAZARDOUS INFORWIATlON - Please refer to the endosed Material Saftey Data sheet for information regarding thii CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPhM304 and is guaranteed to be homogeneous. 

M' 7 2 ~ ~ i 6 0 ,  i76yb*2, 17EtU42 176 
ICP-OES 460.733 nm 0.07 I0.003 pg/mL 1 

8.0 

9.0 
'IO.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:ZM)O 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 N e w *  
Argentina (IRAM), Australia (CAS), Austrii (&S), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT). Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS), 
Poiand(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

@ 
QWG& 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testlng and Calibration" - Chemical Testlng -Accredited AZLA Certificate Number 883.01 

pisiiaiT& 
10.3 ISOIiEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production -Accredited A2lA Certificate Number 883.02 

A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNiA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, treland (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 (MRAP) (IC60 ES) 

10.4 10CFRSO Appendix B - Nuclear Regulatory Commlsslon - Domestic Licensing of Production and UtlllzatIon Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MlLSTD-45662A (ObsoleWObserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
010300 

11 .I IV Shalf 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 t7om the solution) and infrequently, by chemical instability. 
Transplration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-li of four years for solutions packaged in 5WmL 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 lifc. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 15,2005 

=ma woos 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katslin Le, QC Manager 
L, -. .b ."\. ;c* 

Certifylng Officer: Paul Gainss, Chemist, Senior Technical Director 



010301 
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: 732-9M-1903 

e-mail; ivsaIesOivstandards.com website: www.lvstandards.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 / W Labs isan 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 - Generat and Statisical Principles." 

3 

DESCRIPTION OF CRM 

Catalog Number: 
Lot Number: 

Starling Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

Custom-Grade 1000 pglmL Tin in H20 tr HNOa tr HF 
. .* 

CGSN1-1, CGSNI-2, and CGSNI-5 
YQSN01140 

Hz0 tr HNOs tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 994 f 4 clglmL , 

Certified Density: 

The Certlfed Value Is based upon the most precise method used to analyze this CRM. The following equalions are used In the 
calculation of me certified value and the uncerlalnty: 

Cectificd Value (9 & (9 = mean 

0.998 glmt (measured at 22" C) 

n x1- individual results 
n - iumbcr of measurements 

= The surnmrtlon d rlisignHican1 wthJted ertos. 
(Mostcommon die the e r i m  lrom Instrumental measurement 
weighing, dllution to volume, Jnd the flwrd *riot laported on the NIST 
SRM certiflwte of s n j b  k .I 

u nccrtdnty (i) - 2 ~ C s g 1 ~ 1 1  
( n) 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* 'Property of the result of a measurement or the value of a standard wlrcprsby it cnn be rolrtdd Io staled references, usually 
national or intematlonal standards, through an unbroken &ah of comprlbonr 811 huvrny rlaled uncartainties.' (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
* This IV produd is Traceable to NIST via dlrect comparison to NIST SRMli. The uncartrlntlas lor each certified value are 
reported. taking Into account the SRM uncertainty error and lhe measotemenl. wsighbnu owl volume dilution errors. 

4.4 Assay Method #I 994 k 4 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3161a Lot Nlll'nbW 993107 

I Assay Method #2 998 pg/mL 
Gravimetric NIST SRM Lot Numbt: Bna %hi:. 4.2 

http://ivsaIesOivstandards.com
http://www.lvstandards.com


4.2 BALANCE CALIBRATION AH balances are checked daily using in-house procedure number 61MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's liiaster weights and are traceable to the National 
Instilute 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 Carp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited callbratlon lab. fhe NIST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION -The thermometers used in the determination of the final densities are calibrated vs Stantli~all 
thermometer No. 903-2680 which was cedifed 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. TIW. 
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 NtST test report Nos. 811/258522, 811/2557078, and 231irl4I~1 

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 lested for lrace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensilivl: 
method for each element, is reporled below. Solutions tested by ICP-MS were analyzed In an ULPA-Flltered Clean Room. All 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

M Cu < 0.01205 - M Pb 0.00593 ' O K < 0.00200 - M Ta < 0.0140~ -. M Zr O.~IOIIJI 

M - Checked by ICP-MS 0 -Checked by lCP-OES i - Spectral Interference n - Not Checked For s - SOIIJ~IOII SI;JIIII;II~I I I~.I~I~.III 

6.0 INTENDED USE 
For the callbration of analytlcat 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 W i n g  reference samples" 
For interference studies and tha determination of correction coefficients 
For detection limit and linearity studies 
For addltlonal Intended uses, contact IV Technical Staff 



010303 
7.0 

8.0 

9.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Maage& Handing -Keepii#lyseded vhen not h w e .  Store and w e a l  20 f 4’C. Do not pipd torn mntainer. Do 
not return portlorn rem wed for pipetting to container. 
Manic Weight; V a h q  CaordneGon Nunbg, Chernicd Fonnln Sollltion- tl8-717la; +$ 4,5,6,7,4 S n p ~ ] f , ~  
Chenrical CorrqatiWity- Soluble kr HCT and dlute HF I HNOx Avad nerdml to basic media. Unatabie at ppm levels 
Hnhmetalsthatwnouldprll F’enay. ~.e.DOnotmixMh Pikalinea Ralr!Earthsahighfevelsoftrarrdtlonekmerrts 
unlessthey are Iluorinated.) Stable dth most inorgenic anions provided B Is In the chemical form &wvm abwe. 
stability- 2-100 ppb lev& stable (alone or mixed Mh dl other mdalsthd we at camparable lev+) asthe Sn(OH>Fu” 
for 1 year in 1% HNOI~FDPE mainer.  1-1 0,nO ppm single eluneni solutions asthe Sn(OH)rFr cfiemicdy &able far 
mrs in 2-5% HNO3 (trace HF ina LDPE container. 
Sn Ccntainirg Samples (Preperation end Solvtion) -Metal (Solible in HF IHNOx or HClk OAdcs -SnO (solubte in 
HCI), SnOr Yeryresistant to all acids induding HF(Fusion \nith equal patis ofNaCO3andS. It isthen solLble n Hater or 
dilute adds asthe thlostannate.1 Aloys (Treat first 0.1 g vlith 10 mL HzSOlto boling untll the alloy dsintegates 
and neatiyall ofthesulfurjcaadiseqo)elled. ThenaddIOOmLOztee vlaterand50mLofmc HCI o r t rmswtoa  
plastic cmtainer and add 1 m l  HF in either case m i n g  gmtlyto brirgl about solulion.~ Organic Matrices Wddllity and 
precipitation ofthe insduble strnnico~de ere problems. ConsJCatlon ofthe lieratwe sholld be made for irdrvidual 
mdriaesISncunpamds.) 
Mtanc Speclmscopic Irfamtim UCP-OES 0.L.s are gum as 

Qrdx ~ u W l I ~ e d n d i c E t e s  severe) 
iCP.OES 189.989 nm 0.03 /O,OO3ua&nL 1 ion 
ICP-OES 242.949nm 0.1 10.01 pgGL 1 atpm 
ICPklS 1 M m u  sppl nla M 

’ .* 
HF Note: This standard should no1 be prepared or stored in glass. 

.. HMRDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet lor infornwtiwt I ~ I ~ , I I ~ ~ I I ! I  Itti.. 1 i1tt.f 

HOMOGENEITY - This solution was mixed acmrding to procedure IV-MPM-604 and I S  <lunr;iiilwitl IO I W  ficiiriri!iilcoi~ai.. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0  9001:2000 Quality Management System Regislrallon - QMI Cortiflcalo Nimibor 010105 

10.2 

10.3 

10.4 

10.5 

10.6 

Recognized bu: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Counal for Accreditalion (RVA) 
Entidad Mexicana de Acreditacion, a.c.fEMA) 
Members of IQ Net International Certlficatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinb) , 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 (SI!), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) m ISOllEC 17025 - 1999 ”General Requirements for the Competence of Testing and Callbratlon” - Chemical Testing -Accredited A2LA Certlficate Number 883.01 

ISO/IEC Guide 34 - 2000 “General Requirements for the Competence of Reference Materlai Producers” - Reference Materials Productlon -Accredited AZLA Certlficate Number 883.02 
AZLA 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, lreiand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA). Republic of Korea (KOLAS). The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVIAP) (IC00 ES) 

1OCFRSO Appendix B -Nuclear Regulatory Commission 
-Domestic Licensing of Productlon and Utilization facilities 

1 OCFR21- Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compliance 

MlL-STD-45662.A (ObsoletelObserved) 
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‘t1.0 DATE OF CERTIFICATION AND PERIOD OF VALtDlTY 

11.1 N Shelf Life - The period of time during whlch the concentratin of the analyte(s) In a pmpdy packaged, unopened, and 
unused standard stored under environmentally controfied and monitored conditions wlti remain wtthln the specifred uncertainly 
range. Shelf l i e  is limited primarily by transpirailon (loss of water from the Solution) and infreguentiy, by chemical instaMcty. 

’ 

Transpiration studies (PSPOIO20) of chemically-stable soiutions performed et Inorganic Ventures I IV Labs InaCate a CRM 
shelf-life of four years for solutions packaged in 50OmL low density polyethylene bottles. When stored under special conditions 
that minimize transplration and instability, the shelf life can be extended past this hit 

11.2 Explration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases hnspiralbn 
losses and the chance of contamination which affect the Integrity of the CRM and !mit Its lrseful life. 
Inorganic Ventures I IV Labs concurs wlth state and federal regulatay agendes’ recmnmendatlwrs that sdution standards be 
assigned a one-year explratlon date. 

Certification Date: February 01 I 2005 

. Expiration Date: 
- Olc2006- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Carticate Prepared By: Nick Maida, QA Adminkstrator 

Csrtlfylng 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 087M usa 
phone: 800-669-6799 732-90%1900 fax: 732-901-1903 

e-mail: ivsalesWstandards.cow website: www.lvstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Materiat (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label($), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 “Certification of Reference Materials - Generid and Statisical Principles.“ 

DESCRIPTION OF CRM Custom-Grade 1000 pghL Bismuth in 3.5% (abs) HNOJ 

Catabg Number: 
Lot Number: 
Starting Material: Bi needles 
Starting Material Purity (%): 99.9gg090 
Starting Material Lot No G25L16 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

CGBII-I, CGBI1-2, and CGBII-5 
X-BIOI093 

3.5% (abs) HN03 

Certified Concentration: 1000 k 2 pg/mL 976 f 2 pg/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 certifed value and the uncertainty: 

Certified Value ( 2 )  = & (z)  = mean 

n = number of measurements 

(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 (5) = PI&= = The summation of all significant estimated errors. 
(n)’” 

TRACEABILITY TO NlST ANI) 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 compafions all having stated uncertainties.” (IS0 VIM, 2nd ed., 
1993, definition 6.10) - This IV product is Traceable to NlST via direct comparison to H1ST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement. weighing and volume dilution e m s .  

4.1 Assay Method #l I000 f 2 pglmL 976 2 2 pglg (Avg 2 runs) 
ICPAssay NlST SRM 3106 Lot Number: 991212 

Assay Method #2 1001 yglrnL 977 pglg 
Gravimetric NlST 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-IN-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Natlonal Institute of 
Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NWT 
test number is 822/260017-98 All analytical balances are calibrated every 4 months by Gemart Scale Cow. of South 
Amboy The balances are calibrated with a class 1 andlor dass 2 analytical weight set These weights are tested annually by 
a NlST I NVLAP accredited calibration lab. The NlST test number is 822l2SOOiZ-98.-- 

THERMOMETER CALIBRATION- The thermometers used in the determination of the final densities are calibrated vs standad 
thermometer No. 903-2680 which was certiii 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-0Ol.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlSTtest report Nos. 811/258522,81t/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 lCPlMS AND ICP-OES IN yglmt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPdES and ICPMS. The result from the most sensitive 
method for each element. is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Ckan Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 wn 

- 0 AI 0.00012 

Y Sb < 0.00100 

M As ' 0.02003 
M Ba ' 0.02003 

M Be ' 0.00100 

5 Bi 

M ' 0.14018 

0 0.00017 

- 0 Ca 0.00245 

M Ce < 0.01001 

M c s  ' 0.00060 

- 0 Cr 0.00020 

M c0 ' 0.00601 

Q cu 0.00014 
M - Checked by ICP-MS 

M OY < 0.01202 

M Er ' 0.01001 

M Gd < 0.00200 

!I!! Ga ' 0.00200 
n Ge ' 0.01202 

M A" 0.00601 

M Hf < 0.00401 

M Ho < 0.00100 

- 0 In 0.00105 

M 'r 0.01001 

!k! La < 0.00100 

- 0 Pb 0.00135 

M Eu ' 0.&01 

P Fe 0.00014 

0 Li ' 0.00002 
rd Lu < 0.00080 

P Mg 0.00070 

9 Mn o.ooozo 

M Mo < 0.00401 

M Nd < 0.00401 

z! Hg ' 0.01500 

Ni < 0.01602 

M Nb O.OOIOO 

os 
P Pd ' 0.00400 

- 0 p ' 0.01000 

M pt ' 0.00401 

0 K 0.00039 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!'!! Pr < 0.00060 

Re 0.00200 

i?l Rh ' 0.00200 

b!! Rb < 0.00200 

M Ru < 0.00401 

M Sm ' 0.00200 
M sc < 0.02003 

M Se < 0.01602 

- si 0.00105 

M Ag < 0.00401 

- Na 0.00240 

M sr < 0.00100 

Q S < 0.03000 

!!! Ta 0,01402 
n - Not Checked For 

Te < 0.06008 

M 0.00060 

- M TI 0.00200 

M Th 0.00200 

!!d Tm < O.Ooo80 

M Sn 0.OlOOi 

- Ti < 0.10013 

M ' 0.02003 
fl " < 0.00401 

M < 0.00401 

- M Yb 0.00200 

- M y < 0.08011 

- 0 2" o.oooo8 

n Zr < 0.01001 
s - Solution Standard Element 

Far 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 analyticel methods 
Far the preparation of "working reference samples' 
For interference studies and the determination of Gorrectiion coefficients 
For detection llmit 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 - 208.9804; +3; 6 ;3i(0)(H20)x'' 
Chemical Compatibility - Stable in HCI, HNOs, H2SO4 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 

dilute acid. Nitric acid solutions should be 5% to hold the Bi in solution in the  $00 to 10000 pg/mL concentration 
range 
Stability - 2-100 ppb levels stable for months in 1 % HNO, I LDPE container. I-10,000 ppm solutions 
chemically stable for years in 5 -   YO HNOs I LDPE container. 
B i  Containing Samples (Preparation and Solution) - Metal (soluble in HN03 ); Oxides ( Soluble in HNOa ); 
Alloys ( Dissolve in conc. 4: l  HCI /HNOs, Heating may be required.); Organic based (dry ash at 4507 C and 
dissolve ash in HN03 or acid digestion with conc. hot sulfuric acid adding hydrogen peroxide dropwise and 
carefully until clear.) 
Atomic Spectroscoplc lnfbrmation (ICP-OES 0.L.s are given as radial/axial view): 
Techniaueklng Estimated 0.L . interfere ncef (underlined indicates severe ) 
ICP-OES 223.061 nm 0.04 I0.005 pg/mL 1 atom Th, Ir, Ti Cu 
ICP-OES 306.772 nrn 0.08 / 0.01 pg/rnL 1 atom n, U. Zr, Hf. Fe 
ICP-OES 222.825 nm 0.1 I0.02 VglmL 1 atom Cr Hf Ce, Os 
ICP-MS 209 amu 2 PPI n/a M+ "ir% 

. in HCI, HNOJ and HF. The major problem with Bi" is its tendency to hydrolyze at higher concentrations or in 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOblOGENElW - 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 - 
Recognized by: 
Registrar Accreditation Board (ANSI-RA3) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Maxicana de Aueditacmn. a.c.(EMA) 

Q M i  Certificate Number 010106 

Members of g N e t  International Ce~tieation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denma& (OS). Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethertands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
-Chemical Testing - Accredited A2LA CertlRcate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited MIA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (EmwA). 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 (SAGSINGLAS), 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 Fecllltles 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporttng Defects and NonCompliance 

10.6 MIL-STD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a 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-SPOiO20) 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 spacial conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Explration Date - The date after which a CRM shouM not be used. Routine laboratory use of a CRM increases transpiratian 
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 B one-year expiration date. 

Certification Date: October 18, 2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager K-rL,tnvcA.'\. Ah 

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@ivstandards.com websie: www.lvstandards.com 
~ 

cer t i f i ca te  of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

lnorganlc Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02, The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materlals - 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/rnL Lanthanum in 1.4% (abs) HNO3 

Catalog Number: 

Lot Number: X-QLA01072 
Starting Material: La203 
Starting Material Purity (%): 
Starting Material Lot No R P - L A - O - ~ ~ ~ ~  
Matrix: 

CGLA1-1, CGLA1-2, and CGLAl-5 

99,991 832 

1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1003 f 3 pglmL 

Certified Density: 1.01 0 glmL (measured at 22” C) 

The Certified Value is based upon the most preclse method used to analyze chis CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

CwtUied V a b  (s) = & (s) = mal 

n = number d mmrerrents 
ZS = The sumnation d all significant estinated erras 
(Most c m n  are the errasfrominstrurrwlal masurmnt, 
weighw dilutionto volurre, md the fixed Bra reported on the 
Nlsl EFM certificate of malyss.) 

n xi inUh/ldual results 

Uncertairty (2) = ~IES~FI~ 
@Y 

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. 

TRACEABtLlTY TO NlST AND VALUES OBTAINED 8 Y  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 uncertdnties.” (IS0 VIM, 2nd 
ed.. 1993. definibon 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 h e  measurement. weighing and volume dilution errors. 

4.1 Assay Method #i 1003 2 4 pg/mL 
ICP Pssay NlST SRM 3127a Lot Number: 890402 

mailto:ivsales@ivstandards.com
http://www.lvstandards.com
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4.2 

4.3 

4.4 

6ALAEICE CALIBRATION - All balances are checked dally uslng tn-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporablon’s master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NET Traceabiii numbers are 692476 - Ctass 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. All anatytical balances are calibrated every 4 months by Gerharl scale Cow. of 
South Amboy. The balances are calibrated with a dass 1 andlw class 2 analytical weight set These weights are tested 
annually by a NET I NVLAP accredlted callbratlm lab. The NIST test number Is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used In the determination of the final densities are calibrated vb standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlSl 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 IdentificaCon Nos. 92564.119016,471047 and NlST test report Nos. 8111258522.81112557078, and 236090. 

GLASSWARE CALIEMTION - Inhouse procedure 3-QcoO2 is used to calibrate all Class A Glassware used In me 
manufacture and quality conttd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN WlmL 
Custom-Grade solutions are tested for trace metalllc lmpurltles by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Sdutlons tested by ICP-MS were analyzed In an ULPA-Flltered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

!!d < 0.00992 

M Sb < 0.00050 

M As < 0.00992 

M Ba < 0.00992 

!d %e < 0.00050 

M Bi < o.00040 

- 0 0 < 0.03600 

!d 0.00298 

- 0 ca 0.00903 

0 Ce c 0.00300 

!!!! a 0.00030 

M Cr c 0.004% 

M CO < 0.00298 

!!! CU < 0.00595 
M -Checked by ICP-MS 

Q Li 0.00002 

- M Lu 0.00040 

Q Mg 0.00281 

Q- Mn 0.00002 

i Hg 

M M0 c 0.00198 

- M Nd 0.00020 

M Ni < 0.00793 

k! Nb 0.00050 

- n Os 

!!!! Pd < 0.00496 

n p  
b! Pt 0.00198 

- 0 K 0.100oo 
i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Lvorking reference samples” 
For interference studies and the detemination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te c 0.02975 

M n c 0.00099 

M Th c 0.00099 

M Tb < 0.00030 

!d Tm 0.00040 

h! Sn < 0.00496 

M Ti < 0.04958 

!d w < 0.00992 

M u 0.00198 

0 v 0.00080 

M yb 0.00099 

!!! y < 0.03966 

- 0 Zn 0.10539 

0 21 < 0.00070 
s - Solution Standard Efement 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE NIATERIAL 

8.0 

9.0 
10.0 

Stamge& Handlng -Keep tC$tlyseded vhen not h use. Store and useat 20 i 4% Do not plpd bom cmtaina. Do 
not return paticxls nmwed br plpettlng to corrterher. 
Amit W a r n  valsnceg @rdnalion Nu-, Ch- Fonnin Salrrtion- 138,9055; +3; 6 to 8,9,10 for some 

mm pounds; Lb(0HMllOl~ 
CherrJeal competlbll#y- Soluble in Ha, and t IN03. Avdd HF, HPO+, H250 and neutral to basic medk. St€Me M h  
m w t  metalsand inlwgsnlc arhsforrnhg an insoluble cmboncda, oxide, omlate, d lluolide and 8paringlysPluble 
arlfetes (La - Eu eMbit kwsullate solubiltty). Awid mixing vlith elements I solctions cwRdning moderate amounts of 
IlWd8. 
StablRty- 2600 ppb levdsstable for m o n h  in 1% HNOillDPE container. 1-10,OOO ppn solutionsct-emldlystable 
tx years h 2.5 % H N O d  LOPE container. 
La Contatning Sarrpfee (Praparstlgn and SolUnon) -Metal (Solublein adds> Oxide @ismlved by heating in H O  i 
HNO4; Ores (Carbonate fusion in Pt followed by HCI CtissolUtiar); Organic Matrices p r y  ash and dissolve in 1:l Hm I 

MmJc s p e c $ o m c  INwmatim QCP-OES 0.L.s an? glm as radalCaxhl rriew): 
E . A .  '4W.a T u r r d e r l i n d  indicdes w w e  at 

COnCS.) 
IBbmdhE 
ICPQES 333.749 nm 0.01 10.001 V g h L  1 Ion 
ICPOES 408.672nm 0.01 /O.OOl VghL 1 ion Th 

HCI WHNOI). 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding thls CRM. 

HOMOGENEITY -This soluBon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Acaedilatim Board (ANSI-RAB) 
Standards Cana l  of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aueditaaon. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC). Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SN). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poiand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 
ISOllEC 17025 - 1999 "General kequirements for the Competence of Testlng and Calibration" 
-Chemical Testlng - Accredlted A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producen" - 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) (JNIA). Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ). Noway (NA), 
Portugal (IPO), Singapore (SAC-SINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10CFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1OCFWl - Nuclear Regulatory Commlssion Reporting Defects and Non-Compliance 

MIL-STO45662A (Obsolete10bsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe -The period of tlme during Wlch !he concenttatim of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration {loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-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 spedai conditions 
that mlnlmke transpiration and instability, the shelf Ufe can be extended past thls h i t .  

11.2 Expiration Date -The date after which a CRM should not be used. Rwtine laboratory use of a CRM Increases transplratlon 
tosses and the chance of contamination which affect the integrity of the CRM and limlt h useful Me. 
Inorganic Ventures / IV L a b  concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 05,2004 - 
1 ! 2 006 - 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maiia, QA Administrator 

Certlflcate &Proved BY: Katalln Le. QC Manager 

Certifying Officer: Paul Galnes. Chemlst, Senior Technical Director 
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I n o r g a n i c  v e n t u r e s  / Ov 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 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 Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical PrincipJes." 

2.0 DESCRIPTION OF CRM Custom-Grade I000 ~ g l m C  Palladium In 3.3% (abs) HCI 

Catalog Number: CGPDI-1, CGPDI-2, and CGPDI-5 
Lot Number X-PD02027 
Starting Material: Pd(N03)2 
Starting Material Purity (%): 99.999248 ~NQRGANIC LABS/ D HEM LAES 
Starting Material Lot No 1974A-00 DATE RECE I VED 
Matrix: 3 - 3 1  tabs) HCI DATE EXPIRED; 

DATE OPENED:, 8 % ST" --- 
3.0 CERTIFIED VALUES AND UNCERTAiNTIES 

lNORO; -5 PO' --.ESWE--- 

Certified Concentration: 1004 f 1 pglmL 

Certified Densfty: 1.022 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the cert l ld value and the uncertainty: 

Qert if ied Value (st) = & (s) = nr~rn 
n x, = hCRliQgl reIuRs 

n =  nwrberdtwxurerrents 
uncertainty (*I = 21{&,~n ES = 7he aumnation d all sigdfiianl esZinaled erms 

toin (Most c o r n  are the arusfrm'nstrunental rreaarerrent, 
weighing, dkdlon to volune, znd the fixed erra rep- on t he 
NIST gavl certificate d mab8.) 

-. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated rsfemces, usually 
national or international standards, thrwgh an unbroken chaln of comparisons all having stated unewtainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is f raceable to NIST via dired comparison to NIST SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1004 f 1 ~glmL (Avg 2 runs) . 

ICP Assay NlST SRM 3138 tot Number. 990207 

Assay Method #2 1002 pglmt 
Gnvimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsaies@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily wing in-how procedure number 6 - W 1 .  The weights 
wed for testing are annually compared to Gemart Scale Corporatin's master weights and are traceabk to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A - Chss 2. 
The NtST test number is 8221'260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances am calibrated with a dass 1 andlor class 2 analytical weight set Thtse weights ere tested 
annually by a NlST I N U P  accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the detenination 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.: 768543,21736W69543,217368P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which am 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 - Inhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Wade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurltles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, k reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Ro6m. An 
ULPA-Filter is 99.9985% emdent for the removal of particles down to 0.3 pm. 

- 0 c u  0.00360 M Pb 0.00030 , K < 0.02000 !d Ta < 0.00070 @ a c 0.00050 

M - Checked by ICPMS 0 -Checked by ICP-OES i -Spectral Interference n -Not Checked For s - SoluUon Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including kut not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFA4, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studles and the determination of corredion ooefficients 
For detection limit and linearity studis 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTlONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

Staage €4 Handlng - Keeptlghtly sealedwhen nd h use. Ston ad use at t PC. Do ml pipet b n  cortaimr. Do nd mtum 
portions removed k pipettii io contdner. 
Aturic V&igw Ware; Cmdncltian HvrSrer; Clmdcal Form in SoLffm - 106.42 +2; 6, Pd(HALn ~ $ a ~ ~ ~ 7 i 2 ~ ~ h $ 3 ~ 4 t H & " , 5 ~ $ ~ ~ ~ 2 ~ A " , 7 $ 2 ~ g r m e ~ ~  
SebiEty-2-100ppblevds. 2plX3PdisztabIeforl dayinl%HNO,ILDPEmntalmr. lOppbisdtJ?leIbr3dgrsit1%HNOlI 
LOPE cmtaiw. 1 MI oab is daMe for r 5 months h 1% HNO, l L D E  c c r d ~ .  1-1 0,000 m dubom chemiadv stable for . .. 

in 1 -5% HNO, I ~ D P E  container. 
Pd Catahim Sarmlea 6reaeMlar and Sol8#ian) - Me$l tSdae  in HNO, a Aqua Regia 1 &des t .Soh& in HCI 1 Ores ( . . - .  
Dissolve in H C ~  I HN 63. 
Wollic  pic -rn OCP-OES RLs mgiw as W i I a ~ a I  Mew) 
T c c M  * ESV ILL. & & s h m ~ n d e r b n e c i  h d i ~  severe at * mrcs) 
I C P - O E a . 4 s  nm t i S E 3 -  1 - , h ,  
ICP-S 363.470 nm 0.05 IOR07pgkrL 1 &om 
ICP-OES 229.691 nm 0.07 10.004pghL 1 ion CO 
ICP-MS 105 mu 2 ppt nkr NI' . i l~%u, -Y" '  ,i 
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8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infonnatbn regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure I V - M P W  and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System RegistraUon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board {ANSI-R4B) 
Standards Cound of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entided Medcana de Acreditaaon, a.c.(EMA) 
Members of IQ Net lntemetional Certlfication Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avintet) , Brazil (FCAV), Canada (QMI), Hong Kong (HKPAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), flnland (SFS), France (MAQ), Germany @as), Grsece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NS).  
Polaid PCBC , Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (GENOR), Switzerland (SQS) 

- C h e m h l  Testing - Accredited APL4 Certlficata Number 883.01 
10.2 lSOflEi 1 7 0 d  - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA). Czech Repubk 
(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), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (tC60 ES) 

10.4 10CFFt50 Appendix 6 - Nuclear Regulatory Cornmislon - Domestic Licensing of Productlon and Utlllzation Fscllfties 

10.5 IOCFRPl - Nuclear Regulatory Commission -Reporting Defects and Non-Compliance 

10.6 MILSTM666ZA (OtwoletdObrerved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l IV Sheif Life - The period of time during which the concentration of the analyte(s) in a property packaged, unopened, and 
Unused standard stored under environmentally ControUed and monitored conditions wit1 remain wlthin the specified uncertainly 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemicailyatable solutions performed at Inorganic Ventures I N Labs indicete a CRM 
shelf-iife of four years for solutions packaged in 5oonL low density polyethylene bottles. When stored under specie1 condkns 
that minimize transpiration and Instability, the shelf life can be extended past thb limit 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpintion 
losses and the chance of contamination which affect the integrity of the CRM and limit #e useful life. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies' mornmendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 13,2004 
Expiration Date: Ram= 

*lffzofi$ 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlfl&.e Prepared By: Nick Maida, QA Administrator 

Certifying Officer: Paul Gaines,.Chemist, Senior Technical Director 

1. 
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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 lehlgh avenue, suite 4, lakewood, nj 087O-l usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandads.com E cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I RI Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufadurac 

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 2.0 

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 

3.0 CERTIFIED VALUES AND UNCERTAlNTlES 

Certified Concentration: 1000 k 2 pg/rnL 1000 & 2 pg/g 

Certified Density: 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certifjed value and the 
uncertainty: 

Certified Value ( 5 )  = & 

1 .OOO glmL (measured at 22” C) 

(P) = mean 

n number of measurements 
&, = The summation of all significant estimated errors. 
(Mosl common are the errors from instwmental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n x, = individual results 

Uncertainly (i) = z [ ( C S , ~ 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 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 enofs. 

4.0 

4.1 Assay Method #I 1001 f 2 pg/rnL 1001 f 2 pglg 
Acidimetric NlST SRM 84k Lot Number: 84k 

Assay Method B 1000 t. 2 pglmL I000 k 2 pg/g 
ICP Assay NET SRM 3154 Lot Number: 892205 

mailto:ivsales@ivstandards.com
http://www.ivstandads.com
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4.2 BALANCE CALlBRATlON - AH balances are checked daily using inhouse procedure number 6-IMM-001 The weights used 

for testing are annually compared to Gerhart Scale Corporation's master welghts and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Tracaability 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 class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NlST I NVLAP accredited calibration lab The NET test number is 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.: 769543,217368/769543,227368/P14452, 176240P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NET test report Nos. 81 1/258522,81112557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACEMETALLIC 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 sensitlve 
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. 

Q AI < 0.00300 

M Sb 0.00100 

!!I As 0.02002 

M Ba 0.02002 

0 Be < 0.00200 

M Bi < 0.00080 

- 0 B < 0.00990 

M Cd 0.00601 

P Ca 0.00370 

Y Ce < 0.01001 

M cs < 0.00060 

M Cr < 0.01001 

- c u  < 0.01201 

M co < 0.00601 

M Checked by 1CP-MS 

h!! DY < 0.01201 

M Er 0.01001 

M Gd < 0.00200 

nn Ga < 0.00200 

M Ge 0.01201 

- M Au ' 0.00601 

!k! ' 0.00601 

&! kif 0.00400 

k! Ho 0.00100 

M In 0.02002 

M It 0.01001 

Q Fe < 0.00110 

!!d La < 0.001w 

M Pb < 0.00601 

- 0 Li ' 0.00016 

M L' < 0.00080 

9 Mg ' 0.00004 
!d < 0.00801 

Q Hg < 0.01100 

Y Nd < 0.00400 

- Ni < 0.00230 

- M Nb 0.00100 

h! < 0.00400 

- n Os 

Pd < 0.01001 

- M Pt 0.00400 

- < 0.00170 

0 p ' 0.00480 

6.0 INTENDED L E  

0 - Checked by ICP-OES i - Spectral Interference 

@ Pr 0.00060 

WI Re 0.00200 

M Rh 0.002w 

- M Rb < 0.00200 

@ 0.00200 

Y sc < 0.02002 

0 Se < 0 . m 2 0  

Q Si < 0.004io 

b! R' < 0.00400 

M *g 0.00400 

0 Na 0.00007 

M Sr < 0.00100 

2 s  

- Ta .c 0.01401 
n - Not Checked For 

M Te 0.06005 

- M Tb < 0.00060 

- M TI 0.00200 

M Th .z 0.00200 

M Sn < 0.01001 

w < 0.02002 

- " ' 0.00400 

M Yb 0.00200 

- M y < 0.08006 

9 =n < 0.00040 

M Zr < 0.01001 

M Tm e 0.00080 

- 
!!d Ti < 0.10008 

M < 0.00400 

s - Soluttoo Standard Element 

For the calibration of anaJytiil 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 h i t  and linearity studies 
For additional intended uses, contact IV Techntcal Staff 



7.0 

8.0 
9.0 

010319 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 Welght; Valence: Coordlnation Number; Chemical Form in Solutlon - 32.066; +6; 6; ( 0=)2 S(OH)z 
Chernlcal Compatibility - Soluble in HCI, H N 0 3 ,  HsP04 and HF aqueous matrices water and NH,OH . 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. 
Stabillty - 2-100 ppb levels- stability unknown- In 1% HNOs I LDPE container. 1~10.000 ppm solutions 
chemically stable for years in LUPE cmtainer. 
S Containing Samples (Preparatlon and Solution) -We most often get questions about the determinatlon of S 
in  Rocks, Silicates and insoluble sulfates (the finely powered sample is fused in a Pt' crucible with 0 times its 
weight of Na2C03 -+ 0.5 grams KNOs. The fuseate is extracted with water. Any BaSO, present in the sample is 
transposed by the carbonate fusion to the BaCO, which i s  feff behind in the water-insoluble residue. If PbSO, is 
present the fuseate should be boifed with a sodium carbonate saturated with COZ solution for 1 hour or more 
where the PbSO, will be transposed to the water insolubte carbonate which can be filtered off. Boiling the 
fuseate with a saturated carbonate solution is good insurance for samples containing Ba, Sr. end Ca. The Ba, 
Pb, Sr, Ca. free filtrate can be acidifled and measured by ICP.) 
Atomic Spemtroscopic Jnformatlon (ICP-OES D L s  are given as radiallaxla1 view): 
TechnisuelLing k t imated D.L. Order Interference$ (underlined indicates severe) 
ICP-OES 166.669nm 0.2 I0.19 yglmL 1 atom Si, 8 
ICP-OES 182.034 nm 0.3 I0.024 &dmL 1 atom 

atom ICP-OES 143.328 nm 0.4 / 0.035 pg/mL 1 
ICP-MS 32amu 30,000 ppt nla M' 1 6 0 ~ ~  1 4 ~ 1 1 1 0 ,  1 5 ~ 1 7 0 ,  1 4 ~ * 7 0 1 ~ ,  i S ~ i 6 0 1 ~  

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this cRM 

HOMOGENEfW - This solution was mixed according to procedure IVMPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System ReglstaHon - QMI Certificate Number 010105 
Recognized by: 
Reaistrar Accreditation Board (ANSI-RAB) 
Stgndards Council of Canada (SCC) . . 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Met Intematlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark {OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA). Korea (KSA-PA), Netherlands (=MA), 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 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" - Reference Materials Productlon - Accredited AZLA Certificate Number 883.02 
MLA Mutual Recognition Agreement Partners: 
Austrati (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (UAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New fealand (IANZ), Norway (NA), 
Portugal (IPO). Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVUP) (IC80 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commisslon - Domestlc Licenslng of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

10.6 MIL-STD-46662A (Obsolete10bserved) 
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I q.0 DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly padraged, 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 chwnical instabitity. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sheif-life of b u r  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 affer 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 bo 
assigned a one-year expiration date. 

Certification Date: April 01, 2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Matda, QA Admfntstrator 

Certificate Approved By: Katatin Le, QC Manager k-+uh-  L-L 

Certifying Mficer: Paul Gaines, Cherntst, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / l 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 

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 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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade WmLThorium invkrabs) 

Catalog Number: CGTHl-1, CGTHI -2, and CGTHI -5 
Lot Number: Y-THO1085 
Starting Material: Th(N03)4x4H20 INORGANIC IABSI.RA~CHEM LABS 
Starting Material Purity (%): 99.998809 DATE RECE XVED r l j , k ~ l a  
Starting Material Lot No: X-25828-7 DATE EXPIRED: -1LIlIQQ- @-I 
Matrix: 3% (sbs) ~ ~ 0 3  DATE f l P E N E D : - ~ ~ ~ Z Q ~ ~ - - - - - - - - - -  

P NQRG : *----PO : -=7'20 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratton: 1001 * 3 pgfmL 980 k 3 pglg 

Certified Density: 1.021 g/mL (measured at 22" C) 

The Cwtified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

~nmtainty (i] = 2 1 t & $ ~  x s r =  The summsHonof dl sfgnldcant estimated m r s .  
0.0 (Mmt common are the arors tom h m e n f a l  measwement, 

wl#dng, dlLtion lo Wlune, andthe fixedann rep- onthe NlST 
SRM ~ t i i d e  of anaMysls.I 

The independent samples 1-test was used to determbw If there is agreement between the above assay methods at the 95% 
contidence interval. Both methods were compared and showed agreement within the stated uncerlaintks. This agrwrnent is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEAB1LKY 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 w international standards, through an unbroken chain of comparisons a l  having stated uncertalntles.' (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 

This IV product is Traceable to NIST via dlrect cornperism to NlST SRMs. The uncemlnties for each cedfled value are 
reported. taking Into account the SRM uncertainty enor and the measurement, weighing and volume dilution errors. 

4.1 h a y  Method #i 1002 f 3 flglmL 981 f: 3 pglg 
EDTA NlST SRM 928 Lot Number: 928 

M a y  Method K? 1001 t 3 pglrnL 980 f 3 pglg 
ICP Assay NEST SRM 3159 Lot Number: 992912 

http://ivsalesOivstandards.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 tesbng 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 - Cbss 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 dass 1 andfor dass 2 analytical weight set. These welghtsare tested 
annually by a NlST I NVtAP 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 €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.21736~69543,217368/P14452,17624WP14452,176240. The 
in-house procedure No. Is 2 - 0 0 1  .Themete rs  which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, 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 ilN pg/ml. 
Custm-Grade solubons ate 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 analyLed in an ULPA-Filtered Uean Room. An 
ULPA-Filter Is Q9,9985% effiaenl for the removal of partldes down to 0.3 gm. 

5.0 

!d Dy < 0.00599 

M Er < 0.00499 

M Eu < 0.00300 

M Gd 0.00100 

M Ga < 0.00100 

!d Ge ' 0.00599 

A' ' 0.00300 

- M "f ' 0.00200 

M HQ < 0.Mx)So 

- M In 0.00998 

M Ir 0.00499 

- La 0.00076 

M Pb < 0.00300 

P Fe < 0.05000 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 - Spectral Interference 

!! Pr < 0.00030 

Re 0.00100 

M *h < 0.00100 

M Rb < 0.00100 

M Ru < 0.00200 

hn Sm 0.00100 

M sc < 0.00998 

M Se < 0.00799 

I SI 

M AS 0.00200 

9 Na 0.05000 

M S' < o.Ooo50 

1 s  
M Ta e 0.00699 

n - Not Checked For 

M Te ' 0.02995 

M Tb < 0.00030 

M TI < 0.00100 
S T h  

M Tm < o.00040 

M .c 0.00499 

M Ti < 0.04cmi 

w 0.00998 

- u 0.00406 

M v 0.00200 

M Yb = 0.00100 

M 0.00425 

hl 3 0.01978 
s - Solution Standard Element 

fd 0.03993 

For the calibration of analyticai instruments induding but not Ilrnited to the following: 

For the valldatlon of analytical methods 
For the preparation of tvorking reference samples. 
For interference studies and the detemdnation of m c ! l o n  coefficients 
For detection limit and linearity studles 
For additional intended uses, contact 1V Technical Staff 

ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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 for pipetting to container. 
Atomic weigp; valence; Coordination  NU^=; Chemical Form in solution - 232.0381; +4 ; 8; Th(0H) 
and Th(0H)z ~- 
Chemical Compatibility- Soluble inHCI, andHNOx. Avoid H P O + ,  HzSO~and HF elthou~~lubllltiesmaynot 
be e problem depending upon pH and matrix (For example: TWI is saiubte in acids). Avoid neutral to basic 
media. Th*ls stable vrithmost metais and inorganicanions brmingan insofuble carbonate, oxjde, luoride, 
oxalate, sulfate and phosphate in neutral t o  slightly acidic media. 
S t a M l i t y - 2 - 1 0 0 p p b l e ~ e ~ ~ a b l e  for monthsinI%HNO3ILDPE mnlalner. 1-10,OOO ppn solutionschemicaly 
stable for years In 2-596 HNOs 1 LDPE container. 
Th Containing S8mple-s (Preparation and SOlUtiOn) - Metal (Soluble in P4ua Regiar; Oxide (The heated 

oxide is not sduble in aclds except hot conc. HSOI 1; Ores( NazOz tsiun at 480 t 20?C for 7 minutes, cool 
and treat sintered mass vlith 50 mL cold w t e r  and stend until disintegrated. The mass istransferred to  a 
beaker and acidiled with HCI with 25 mb excess HCI added. Any residue iscolleded on a Whatman No. 42 
lilter, dried and ignited to 1000 ?C in Pi cruclble m d t h e  ashtreated N t h  H-60, I HF and fumed. I f  reddue 
remains, then treat it by peroxide fusion as a b o e  .) 
M0rn-c Spectroscopic Information (ICP-OE S D.L.8 are ~lum as rrdiar/axlal view): 

ICP-OES 283.730 run 0.07 10.007 pghL 1 ion U, Zr 
ICPOES 283.23 m 0.07 10.007 pghL 1 ion U, Mo, Ti, Fe, Cr 
ICPOES 274.716 nm 0.08.j 0.008 V g h L  1 Ion Ti, Ta, b, V 
ICPMS 232amu 1 Ppt nfa M' 

~ ~- ~~ 

EAbn&UL Tvpt lrterferarcee(undetlinedindtcates severe) 

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. 

HOMOGENEITY - This sotution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0  9001:2oOO Quality Management System Registration - QMI Certificate Number OlMO5 
Recognized by: 
Registrar Acaedltation Board (ANSI-RAE) 
Standards Councll of Canada (SCC) 
Dutch Councll for Accreditation (RVA) W 
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}. 
Cdumbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSg) ,  Ireland (NSAI), Israel (Sll), Italy (CISQ). Japan (JQA), Korea (KSA-QA). Netberlands (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 

10.3 ISOflEC Gulde 34 -2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited MIA Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australla (NATA). AusMa (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC). Chinese Taipei (CNlA), Czech Republlc 
(NAO), Denmark ( D A W ) ,  Finland (FINAS), France (COFRAC), Germany PAR), Hong K q  (HKAS, lreknd (NAB). Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Pwtusai (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Sdtzertand (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production and Utllhatlon Facilltios 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

i0.4 1OCFRSO Appendix B - Nuclear Regulatory Commisslon 

10.6 M ltSTD45662A (ObsoletdObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I1 .l IV Shelf Llfe - The perlod of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condilons will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcal instability. 
Transpiration studies (P-SPO1020) of chernically-steble solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutlons packaged in 5oonlL low density polyethylene bottles. When stored under special conditions 
that minimize hanspiration and instablltty, the shelf life can be extended past this limit 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integnly of the CRM and limit its useful life. 
lnorganlc Ventures I IV Labs mncurs wlth state and federal regulatory agencies' recommendations that solulion standards be 
assigned a one-year expiration date, 

Certification Date: April 15, 2005 

0 i f  2035 Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Adrninisbtor 

Certificate Approved By: Katatin Le. QC Manager 
&.&.,fA.-c(A ."\. &. 

Certifying Officer: Paul Gaines, Chemist. Senior Technlcal Director 



010325 
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 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@istandards.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 

lnorganlc 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 W/mL Uranium in 1% (abs) HNCb 

Catalog Number: 

Starting Material: U02(N03)2.6H20 
Starting Material Purity (%): 99.994419 
Starting Material Lot No RB0018 
Matrii: 

CGUI-1, CGU1-2, and CGUl-5 
Lot Number: Y-QUO1075 

1% (abs) HN03 

CERTlflED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certiiied Density: 

997 * 2 vglml 

1.007 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculetion of the cedidied value and the uncertainty: 

Certified Value (e) = & (n) = mean 

n = number 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 resuk 

Uncertainty (i) = ~I(CS,)V 
(n)'" 

TRACEABILIW 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 N 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 * s a y  Method 997 f 2 pglmL (Avg 2 runs) 
CP Assay NlST SRM 3164 Lot Number 891509 

Assay Method tQ 1002 VglmL 
Gravimetric NlST SRM Lot Number See Sec 4 2 

INORGANIC LAPS/PA C EM LABS 
DATE RECEIVED: ---tfDk 
DATE EXP I RED : 
DATE OPENED: - - - q \ Z 7  0; 

& ~ ~ ~ p ~ ~ ~ - @ ~  
I NORG 2 ' ? % k l % - - ~ ~ P O  : -- 

mailto:ivsales@istandards.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 Traceabillty numbers are 692476 - Class 1 and 692476A - Glass 2. The NlST 
test number is 8221260017-98. All analytical balances are calibratect 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 / 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 NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016.471047 and NlST test report Nos. 81 11258522,811/2557078. 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 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 partides down to 0.3 pm 

- A' 0.05166 

- Sb e 0.00125 

M As ' 0.02490 

M Ba 0.02490 

- Be ' 0.00125 

M Bi < 0.00100 

- < 0.17429 

- Cd 0.00103 

- Ca 0.05395 

- M ce 0.00010 

M cs < 0.00075 

M Cr 0.01245 

- e 0.00747 

@ cu 0.00072 
M - Checked by ICP-MS 

6.0 INTENDED LdE 

!d 0.01494 

!!! Er 0.01245 

!!!! ' 0.00747 

- Gd 0.00310 

b! Ga < 0.00249 

b! Ge < 0.01494 

M 0.00747 

!d Hf e 0.00498 

- M Ho 0.00052 

M In < 0.02490 

!k! Ir < 0.01245 

M '  Fe < 0.49798 

- M La 0.00145 

!d Pb 0.00217 
0 - Checked by ICP-OE: 

- M Li e 0.02490 

M Lu 0.00100 

!d Mg < 0.07470 

- M Mn 0.00083 

! Hg 

- M 0.00093 

M Nd < 0.00498 

An Ni < 0.01992 

!d Nb ' 0.00125 

- n Os 

h! Pd < 0.01245 

i P  

- PI 0.00498 

j K  
i - Spectral Interference 

M Pr < 0.00075 

!!! Re 0.00249 

Rh < 0.00249 

!!d Rb < 0.00249 

hA Ru ' 0.00498 

- Sm 0.00010 

!!!! sc < 0.02490 

!!!! e 0.01992 

i Si 

!!! *g e 0.00498 

- * Na 0.00664 

M Sr 0.00125 

i s  
!d Ta 0.01743 

n - Not Checked For 

M Te < 0.07470 

- Tb 0.00003 

0.00249 

M Th < 0.00249 

M Tm < 0.00100 

- 0 Sn 0.10000 

- 77 0.00258 

- &I * 0.02490 

L U  

- &I v < 0.00498 

- Yb < 0.00249 

@ 0.00062 

Zn 0.00114 

M Zr < 0.01245 
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 validatin of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coetficients 
For detection limit and linearity studies 
For additional intended use,  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 Solution - 238.0289; +6 ; 8 ;  

Chemical Compatibility - Soluble in HCI and HNO,. Avoid HaPO4. HnSOI and HF matrices should not be a 
problem depending upon [U]. Although the UO:’ ion i s  distinctly basic, any U“ will precipitate in basic media. 
UOp”sa1ts are generally soluble in water and U02” is stable with most metals and inorganic anions. The 
uranyl phosphate is insoluble in water. UF, and UFs are water soluble. 
Stability - 2-100 ppb levels stable for months in 1% HNOs I LDPE container. 1-1 0,000 ppm solutions chemically 
stable for years in 2-5% HN03 I LDPE contalner. 
U Containing Samples (Preparation and Solution) - Metal (Dissolves rapidly in HCI and HN03); Oxide 

(Soluble in HNOs): Ores (Digest for 1-2 hours with 1 gram of ore to 30 mL 1:l HNOI. Silica insolubles are 
removed by filtration after bringing the sample to fumes with conc. H2S04.) 
Atornlc Spectroscopic Information (ICP-OES D.L.s are given as Iadiallaxial view): 
Techniquekine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 385.958 nm 0.3 10.01 vg/mL 1 Ion Th, Fe 
ICP-OES 367.007 nm 0 3 I0 .02 PglrnL 1 ion Th, Ce 
ICP-OES 263.553 nm 0.3 10.01 WglmL 1 ion Ce, Ir, Th, Rh, W, Zr. l a .  Ti, V, Hf, Fe, Re, Ru 

~~~ U02Yluranyi) 

ICP-MS 238 arnu 2 PPt n/a M’ amPb’b:! 
8.0 

9.0 

tO.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 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aneditacion. a.c.EMA) 

Registration - QMI Certificate Number 010105 

Members of JQ Net International C e r k a t i o n  Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ). Japan (JQA), Korea (KSA-OA). Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (StQ). Spain (AENOR). Switzerland (SQS) 

10.2 ISO/IEC 17025 - 1999 ”General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” - Reference Materials ProducUon - 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 (KCXAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IW), 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 Commlsslon - Domestic Licensing of Productron and Utilization Facilities 

10.5 10CFRZ1 - Nuclear Regulatory Commlsslon - Reporting Defects and Non-Compllance 

10.6 Mll-STD46662A (ObsoleWObserved) 
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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-SPO1 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 instabiliy. 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 I IV Labs concurs with state and federal regulatory agendes' recommendations thal solution standards be 
assigned a one-year expiration date. 

Certification Date: March 23, 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 L&..trc/Ch.'X (ih 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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"NOTICE TO ICP-MS USERS: The 235U in this standard is depleted. 
The certified abundances in Atom % are as follows: 

Natural IV's Certified 
Abundance Abundance 

Isotope Atom % Atom % 

Uranium 238u 99.3 99.8 +_ 0.1 
0.70 0.207 =t: 0.002 23511 



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 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 Material (CRM) Manufacturer: 

Certificate #88342. 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 pg/mL Tungsten in 0.1% (abs) HNLk 1% tabs) HF 

Catalog Number: CGWI-1, CGWI-2, and CGWI-5 
Lot Number: Y -W01085 
Starting Material: W Powder 
Starting Material Purity (%): 99,993920 
Starting Material Lot No B23P45 
Matrix: 0.1 O/O (abs) HN03 1 % tabs) HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 * 2 vglrnL 991 + 2 pglg 

Certified Density: 1.007 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 ( 2 )  = .& ( 9 )  = mean 
n XI = individual results 

n number of measurements 

Uncertainty (f) = 21(~sllz11" Csl = 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 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, werghing and volume dilution errors 

4.1 Assay Method #I 998 2 2 pg/mL 991 ? 2 pg/g ( A v ~  2 runs) 
ICP Assay NIST SRM 3163 Lot Number: 990209 

Assay Method 1002 pglmL 995 pglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

INORGANIC tABS/R&DCHEM LABS 
DATE RECE 1 VED: - - ~ ~ ~ ~ ~ ~  ---- --- - 
DATE EXPIRED: ,.,, B L L ~ W  --,- ,, 

DATE WENED: --,2f zw .#..-------- 

I JmRG: _-22225 ---... pa; " . E s s & L 3 , ,  

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 Instmte 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 analykal balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested annually by 
a NlST I NVIAP accredited calibration lab The NET test number is 822/260017-98. 

~~ 

4.3 THERMOMETER CALIBRATION- The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifed In accordance with the procedures outlined by ASTM f n - 8 7  and NlST 
Monograph 150 using NiST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240P14452,176240. The 
In-house procedure No. is 24C-001 .Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 8111258522.81112557078, 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 IMPURI'fiES (TMi) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CUStomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 *I 0.01998 

M As 0.00999 

- M Ba 0.00999 

Be 0.00050 

- ' 0.00040 

- Cd 0.00300 

M Sb < 0,00050 

- 0.07191 

Ca 0.00240 

An Ce e 0.00499 

cs < 0.00030 

M Cr < 0.00499 

k! c0 ' 0.00300 

cu < 0.00599 
M - Checked by ICP-MS 

M OY < 0.00599 

M Er ' 0.00499 

M Gd < 0.00100 

M Ga < 0.00100 

M Ge < 0.00599 

M Hf 0.00100 

Eu < 0.00300 

A' < 0.00300 

k! Ho < 0.00050 

- M In < 0,00999 

- Ir ' 0.00499 

!k! La < 0.00050 

M Pb < 0.00300 

0 Fe ' 0.03995 

0 Li < 0.00008 

M Lu 0.00040 

Q Mg 0.00256 

M < 0.00399 

Q Hg 0.047Q4 

M Mo < 0.00200 

hn Nd < 0.00200 

0 Ni 0.03995 

0 Nb < 0.06392 

- n Os 

M Pd 0.00499 

- n P  

M Pt < 0.00200 

9 K 0.03436 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

- PA Pr < 0.00030 

M Rh 0.00100 

M Rb < 0.00100 

- M Ru < 0.00200 

M Sm < 0.00100 

- sc 0.00036 

Re 

M Se 0.00799 

1 Si 

M A9 < 0.00200 

- Na 0.05194 

M Sr ' 0.00050 
- n S  

Ta < 0.39951 
n - Not Checked For 

!!!! Te < 0.02995 

Tb 0.00030 

M TI 0.00100 

M Th < 0.00100 

!!!I Tm e 0.00040 

!d Sn e 0.00499 

- Ti < 0.00360 

s w  
M " < 0.00200 

M " 0.00200 

1? Yb < 0.00100 

- M Zn 0.00120 

M Zr < 0 . 0 ~ 9 9  

M y < 0.03994 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, F M S ,  GFAA, XRF, and DCP 
For the validatbn 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; Coordination Number; Chemlcal Form in Solution - 183.85; +6; 6,7,8.9: WOFC 
'(chemical form as received) 
Chemical Compatlblllty - W is very readily hydrolyzed requiring 0.1 to 1% HF solutions for stable acidic 
solutions. The WOFiz is soluble in % levels of HCI and H.N03 provided it is in the WOFC' 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 WOO precipitate if mixed 
with other transition elements at higher levels indicating instability. The yellow W 0 3  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 
WOF;' for months in 1% HN03 1 LDPE container. 1-10,000 ppm single element solutions as the WOF;' 
chemically stable for years in lYo HF in an LDPE container. 
W Containing Samples (Preparation and Solution1 - Metal (Soluble in HF I HNO,); Oxide (Soluble in HF or 
NH4OH) ; Organic Matrices (Dry ash at 450 ? C  in Pt and dissolve oxide with HF). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radlallaxlal view): 
TechniauelLlne Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 207.911 nm 0.0310.001 pglmL 1 ion Ru, In 
ICP-OES 224.875 nm 0.05 I0.005 pg/mL 1 ion Co, Rh,Ag 
ICP-OES 209.475 nm 0.05 I0.005 pg/mL 1 ion $0 ,~ 
ICP-MS 182 amu Sppt n/a M' Er 0 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Matecil Ssftey 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 O l O l O 5  

Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon. a.c.(EMA) 
Members of IQ Net international Certification Netwoa: 
Argentina (IRAM), Amtralia (QAS), Austria (&E), 8elgium (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), Norway (NCS). 
Poland(PC6C). 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 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APIA Certlficate Number 883.02 
AZLA Mutual Recognition Agreement Parlners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS). France (COFRAC), Germany (IIAR), 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 (NVIAP) (ICBO ES) 

10.4 IOCFRSO Appendix B : Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Fecllities 

10.5 10CFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

l l .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 wiii remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently. by chemical instabilq. 
Transpiratiofl studies (P-SPOIOZO) of chemically-stable solutions performed at tnorganic 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 minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiratlon 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 I 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 ?>:!!?? 

2 !. 2> :i 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, P A  Administrator 

Certificate Approved By: Katalin Le, QC Manager K/<..t-lh -'-\ 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  / 3v l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 m732-901-1900 fax: 732-901-1903 

e-mail: ivsales@vstandards.com website: www.ivstandards.com E! cert i f icate  of a n a l y s i s  
1.0 Inorganic Ventwes I N Labs is an IS0 Guide 34-2000 certified Reference Material (CfW) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials." 
and IS0  Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Yttrium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Y203 INORGANIC LABS/BADCHEM LARS 

CGY 1-1. CGY 1-2, and CGY 1-5 

Lot Number: Y- YO1097 

DATE RECE X E D  : __ 
DATE EXPIRED: - - - $ # & - - - - ~ ~ ~  Starting Material Purity (%): 99.998662 

PATE OPENED: --Lha b 
Starting Material Lot No: gg18gOioyL 

Matrix: 1 4% (abs) HN03 INOFiG: s s a  PO: ~ ~ - 6 ~ ~ ~ ~ ~  

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: . 1001 k 2 pglmL 

Certified Density: 1.~010 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 certifwd value and the uncertainty: 
Certified Value (3) = Cg (x) = 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 

1f7 
Uncertainty = Zt(Csl;:l 

(n) 
weighting, dilution to volume, and the f i x e d  error reported on the NET 
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% 
confdence interval. Both methods were compared and showed agreement within the stated uncertainties. Tbki 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 certified value are 
reported, taking into account the S R M  uncertainty error and the measurement, weighing and volume dilution enors. In rare cases 
where no NlST SRMs are available. the tern 'in-house std.' is specifed. 

4.1 Assay Method in 999 k 4 pglmL 
ICP Assay NIST S R M  3167a Lot Number: 790412 

Assay h t h o d  #2 100 1 f 2 pg/m L 
EDTA NIST SRM 928 Lot Number: 928 5553.3 

I 

mailto:ivsales@vstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALI6RATION- All balances are checked daily using in-house p r k d u r e  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 Traceabiliy 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 Gemart Scale Corp. of 
South Amboy. The balances am 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 u$ed 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 R7-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240P14452.176240. The 
in-house procedure NO. is 2-QC-0OI.Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST identification Nos. 92564,119016,477047 and NlST test mport 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 pg/rnL 5.0 
CRWs sotutions 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 ROM. An ULPA-Filter 
is 99.9985% efficient for the removal of particles down to 0.3 pm. 

9 AI 0.00198 

!!? Sb ' 0.00050 
k! As < 0.00996 

M Ba 0,00996 

!!d < 0.00050 

b!! Bi < 0.00040 

Q €4 0.00100 

!!!! Cd < 0.00299 

9 Ca 0.00183 

!!! Ce o.oO01o 

cs < 0.00030 

Cr 0.00498 

M c o  < 0.00299 

0.00598 
M - Checked by ICP-MS 

k! DY 0.00030 

E Er < 0.00498 

- Eu 0.00027 

E Gd 0.00100 

M Ga 0.00100 

M Ge < 0.00598 

L?! A' < 0.00299 

- M ' H f  < 0,00199 

I Ho 0.00006 

- In < 0.00996 

- 0 Fe 0.00076 

- La 0.00025 

!i Pb < 0.00299 

M Ir < 0.00498 

0 Li 0.00002 

Q Mg 0.00020 

0 Mn < 0.00002 

0 Hg 0.02000 

M MO 0.00199 

- M Nd 0.00008 

M Lu < 0.00040 

Ni 0.00797 

k! Nb < 0.,00050 

- n Os 

L2 Pd 0.10000 

- 0 P < a.0~000 

n pt < 0.00199 

0 K < 0.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i -Spectral Interference 

Pr < 0.00030 

M Re 0.00100 

M Rh < 0.00100 

!!!! Rb < 0.00100 

!!I Ru < 0.00199 

hA Srn 0.00014 

0 sc ' 0.00003 

Se ' 0.00797 
- 0 si < 0.mw 

2 As < 0.02000 

- 0 Sr < 0.00004 

0 Na < 0.05000 

< 0.04300 

!d Ta 0.00697 
n - Not Checked For 

!!! Te < 0.02988 

- M Tb o.Ooo99 

I M TI < 0.00100 

!A m .c 0.00100 

.!d Trn 0.00007 

!'!! S" ' 0.00498 
- Ti 0.04980 

!VI w < 0.00996 

- M u .c 0.00199 

M Yb o.ooa2a 
- S Y  

0 < 0.00080 

e Zn 0.01189 

0 < 0.00070 
s - Solution Standard Element 

For the calibration of analytical instruments lncluding 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 studbs 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 i 4°C. D o  not pipet from container. Do not 
tetum portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 88.9059; +3; 6; Y(OH)(F120)x+2 
Chemlcal'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 f l u o f i .  Avoid mixing with elements I solutions 
containing moderate amounts of fluoride. 
Stability - 2-100 ppb levels stable for months in 1% HN03 I LDPE container. 1-10.000 ppm sotutions chemically stable for years 
in 2.5% HN03 I LDPE container. 
Y Contalnlng Samples (Preparation and Solution) - Metal (Soluble in acids); Oxide (Dissolve by heating in H20/ HN03); Ores 
(Carbonate fusion in PtO followed by HCI dissolution); Organic Matrices (Dry ash and dissolve in 1:1 H20 I HCI or HNO3). 
Atomlc Spectroscopic Information (ICP-OES D.L.s are given as radial/axlaf view): 
TechniaudLine Estimated D.L. Order T v w  Interferences (underlined indicates severe) 
LCP-OES 360.073 nm 0.005 I 0.000036 pg/mL 1 ion Ce, Th 
ICP-OES 371.030 nrn 0.004 I 0.00007 pgIrnL 1 ion Ce 
ICP-OES 377.433 nm 0.005 IO.0009 pglrnl 1 ion Ta, Th 
ICP-MS 89amu 0.8 ppt nla 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 Registratton - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexrcana de Acreditacion. a.c.(EMA) 
Members of IQ N& International Certffication Network: 
Argentina (IRAM), Australia ( F S ) ,  Austria (OQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQAA), 
Columbia (lCO"l€C), Czech Republic (CQS), Oenmark (DS), Finland (SFS), France (AFAQ). Germany (DQS). Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI). Israel (Slt), itah (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA). Noway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB}, Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

10.2 ISOflEC 17025 - 1999 "General Requirements for the Competence of Testlng and 
Callbration" 

- Chemical TesUng - Accredited A2Lh Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materiats Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual RecogniUon Agreement Partners: 
Australia (NATA), Austrla (BrnwA), Belgium (BELTEST) (BKO-ORE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFMC). Germany (OAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOCAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unrted Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllzatlon Facilities 

10.5 1OCFR21 - Nuclear Regulatory Commlsslon - Reporting Defects and NonCompllance 

10.6 MILSTD-45662A (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 ofthe analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conddions will remain within the specified uncertainty 

ited primarily by transpiration (bss of water from the solution) and infrequently, by chemical instability. 
(P-SPO1020) of chemical1 lutions performed at Inorganic Ventures Labs mdicate a CRM shelf-life 

of four years for solutions packaged in 500-mL polyethylene bottles. When stored under special conditions that 
minimlze transpiration and instabiltty, the shelf life can be extended past this limit 

$1.2 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 11%. 
Inorganic Ventures Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date 

Certification Date: October I 9  2005 
Expiration Date: Olf20O7 - 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

qiiXPq4 Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager I i : I(- \+ +..& -\ L*U 

Certifying Officer. Paul Gaines. PhD., Technical Director E*$ .Ti& 
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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@ivstandards.com website: www.ivstandards.com 
~~ 

c e r f i f i c a  t e o f a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with 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.” 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnL Zirconium in HzO tr. HNO3 tr. HF 

Catalog Number: 

Lot Number: Y-ZROI 062 
Starting Material: Zr02 
Starting Material Purity (%): 99.994542 
Starting Material Lot No 22855 
Matrix; 

CGZRI-1, CGZR1-2, and CGZRI-5 

H20 tr. HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 -f 3 yg/rnL 996 f 3 pglg 

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 ( 2 )  cxc 

0.999 glmL (measured at 22” C) 

( 2 )  = 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 

Uncerlainty (i) = zrO+zi”z 
(n) IY 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. ‘Property of the result of a measurement or the value of a standard whe.reby 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 enors. 

4.1 Assay Method #l 995 & 3 pg/mL 996 k 3 pglg 
ICP Assay NlST SRM 3169 Lot Number: 990109 

Assay Method R I001 pglmL 1002 pglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

DATE 

loH 
53 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 
. .  

BALANCE CALl8RATlON - 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 Cow. of South 
Amboy. 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. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated v6 standard 
thermometer No. 903-2680 which was certifikd in accordance with the procedures outlined by ASTM m - 8 7  and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2273681769543,2173681P14452, 176240lP14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
tramable to NlST ldentiication 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. 

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 partides down to 0.3 pm. 

- ’ 0.01416 

- Sb e 0.00099 

M As e 0.01981 

Ba e 0.01981 

- Be < 0.40048 

Bi e 0.00079 

E < 0.13864 

- cd < 0.02123 

M Ce 0.00990 

- cs e 0.00059 

I Cr e 0.00881 

- c0 0.00594 

0 0.00809 

M cu < 0.01188 
M - Checked by ICP-MS 

M DY < 0.01188 

M Er < 0.00990 

M Eu 0.00594 

M Gd < 0,00198 

- M Ga < 0.00198 

M Ge 0.01188 

- Hf 0.04403 

M no < 0.00099 

M In e 0.01981 

M Ir 0.00990 

hn La < 0.00099 

- M Pb < 0.00594 

b! *” < 0.00594 

0 Fe 0.00344 

- 0 Li < 0.00012 

0 Mg e 0.00012 

- 0 Mn 0.00401 

Lu < 0.00079 

Hg 0.04405 

0 Mo 0.40048 

M Nd e 0.00396 

P Ni 0.01214 

9 Nb e 0.08010 

- n Os 

- M Pd < 0.00990 

- M Pt < 0.00396 

9 p e 0.01922 

< 0.00681 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spedral Interference 

Pr ‘ 0.00059 

M Re < 0.00198 

k! Rh e 0.00198 

M Rb < 0.00198 

M sm e 0.00198 

0 sc < 0.00064 

M Ru ‘ 0.00396 

!!!! Se e 0.01585 

si < 0.80096 

0 Ag < 0.40048 

0 Na < 0.02803 

- 

M Sr e o.oow9 

- Ta 0.01386 

0 < 0.28033 

n - Not Checked For 

M Te < 0.05942 

b! Tb e 0.00059 

M TI < 0.00198 

nn Th e 0.00198 

!!! Sn e 0.00990 

- M w < 0.01481 

- u < 0.00396 

- M Yb < 0.00198 

- < 0.00401 

!’!! Tm 0.00079 

9 Ti < 0.16019 

b! < 0.00396 

0 Zn e 0.04005 

Zr 

s - Solution Standard Elemenl 

For the calibration of analylical 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 
f o r  detection limit and linearity studies 
For additlonal intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE  MAT&&^) 3 4 0 
Storage 8 Handling -.Keep tightly sealed when not in use. Store and use at 20 3 4% Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solut ion - 91.224; +4; 6,7,8; Zr(F)(i.' 
Chemical Compatibility - Soluble in concentrated HCI, HF, H2S04 (very hot ) and HNOa. Avoid H#04 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 . 
Stabllity - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
Zr(F)i2 + ZI(OH)~F;' for months in 1% HNOs / LDPE container. I-10,000 ppm single element solutions as the 
Zr(F)iz chemically stable for years In 2-5X HNO, I trace HF in an LDPE container. 
f r  Containing Samples (Preparation and Solution) - Metal (Soluble in  H20 I HF I HNOs): Oxide - unlike TiOZ 
the Zr02 is best fused in one of the following ways (Na202 in Ni', Na2C03 in Pt' or Borax in Pt'); Organic 
Matrices (Dry ash at 450 OC in Pta and dissolve by fusing with Na2C03 and dissolving in HF / HNOs l H2O ). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxlal view): 
TechnIauelLine Estimated D.L. Interferences (underlined indlcates severe) 
ICP-OES 343.823 nm 0.007 I0.0004 p@mL 1 ion Hf, Nb 
ICP-OES 339.198 nm 0.008 / 0.0007 pg/mL 1 Ion m, Mo 
ICP-OES 272.261 nm 0.018 / 0.001 pg/ml 1 ion Cr,V,Th W 
ICP-MS 90 arnu 2 PPt n/a M' TGe'60, t4Se160. ['""fa (where X = Hf. Ta, W)] 

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-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Ameditation (RVA) 
Entidad Mexicana de Acreditacion. a.cfEMA) 

10.2 

10.3 

10.4 

10.5 

10.6 

Members of IQ Net International Certkcation Network: 
Argentina ( R A M ) ,  Australia (QAS), Austna (C)QS), 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 (Sll), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC). Portugal (APCER), Singapore (PSB]. Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!!!!lip 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 Repubic 
(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) (IC60 ES) 

IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and UtilitaUon Faclllties 

10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MlL-STD-45662A (ObsoletdObserved) 
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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 wlthin the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from !he solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) 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 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 WLabs concurs with state and federal regulatory ageoues’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 16,2005 
Expiration Date: 

1 l! I k2.b- 
* I , &  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: VAT4 Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager Lh.)&, ...\ L- 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28643 
SDG: 273124 
CASE: CNWRA 
VTSR January 31,2006 
PROJECT#: 06002.01.222 

TASK ORDER: 060131-9 

Pipette C alib r at ions 



SwRl - Div. 01, Inorganic Labs' Fixed Volume 
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FRM243-b (Rev 3/Mar 03) 
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BooklPage: 04 034 
- Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 

/oo$o I p'1-dy-o(. 

FRM-246 (Rev 1Nar 03) 

FRM-243-a (Rev YMar 03) 
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8wRI - blv. 01: Inorganic Labs’ Adjustable Volume Pipette Verification Log 
/ (8p.0.w ovldod for lnorganlc Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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01, Inorganic Laboratoq Adjustable Pipette Verification Spreadsheet 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-244 (Rev ZSept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
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FRM-244 (a) (Rev WApr 04) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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Eppendorf # 

ADJ5000-C 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0103sfi 
Balance#: ? 4 Thermometer #: 6 4  1 diH20 Temperature C) 2 

True Value (pL) 1" Reading (9) 2"a Reading (9) 3m Reading (g) 
500 I S'OSl .5^0B 3 . fl,'S' 
2500 a M / L  r. ' / q  LO 2, Y 4s-q 
5000 5". 0 3 5 7  Jf9775f  y.9 w 
500 

AD J5000-G 2500 QUT oF FGIcJYlCC . 
5000 

ADJ5000 2500 
5000 

Date: 1-  19-06 

Date: 0 3/07/&&, 
Analyst: 

V 
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Eppendorf # 

ADJ5000-C 

b 

L 
1 
R 
3 
1 
3 
I 
3 
I 
I 
I 
I 
I 
I 

True Value (vL) 1'' Reading (9) 2"d Reading (9) 3d Reading (9) 
500 - 
2500 
5000 

I 

8wRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verificatlon Lo 
Pt0356 

Balrnce # \L Thermometer#: k 0 \ 1 diH20 Temperature C) 

I ADJ5000 2500 
5000 

I I  1 500 I I I /  I 
I I 1 ,  I 

I I ADJ5000-G I 2500 I I /Y I 
I I / I  I 

I I  I 5000 I I / I  I 
I I , I 

I I  I 500 I I / 1 ~ --I 
I I , I I 

I I ADJ5000-H I 2500 I I /  I I 
I I 1 , 1 I 

I I  I 5000 I I/ I I 
I I I ~- ~ ~~ 

500 I ADJ5000-I 2500 
I 

I I I 5000 I I I - I  

I ' I  I 5000 I 
I I .. 

500 
ADJ5000-M 2500 

5000 
500 

AD J5000-N 2500 
5000 
500 

ADJSOOO 2500 
5000 

I I 1 I 1 I I 500 I I I I 

Date: 

Date: 

Analyst: 

Reviewed by: 
J U 
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Balance Calibrations 



Southwest Research Institute@ 
Division 01, Building 70 

Inorganic's Balance Verification Log 

Balance 
Number 

12 

010358 

Asset Manufacturer Model Location Number of Maximum 
Number Number Places Weight 
010892 Mettler XS 205 Lab 47 4" 220 g 

5" 

I I 

I I I I 

81 g 

Comments: 

FRM-364 (Rev O/Jan 06) 
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Southwest Research Institute@ 
Division 01, Building 70 

Inorganic's Balance Verification Log 

Balance 
Number 

19 

010359 

Model Location Number of Maximum 
Number Places Weight 

Asset Manufacturer 
Number 
003493 Denver 400 Lab 47 2 400 g 

Comments: 

Date 

l-tlb-04 

FRM-367 (Rev O/Jan 06) 
Page 1 of 15 

Asset# 01 1990 
Std Wt. 400 g 

Asset# 0 1 1997 
Std Wt. 2 g 

Operator Tolerance: Tolerance: 
399.80-400.20 g 1.96-2.04 g 

Recorded Wt. (g) Recorded Wt. (g) 

399. 9 9  2 .eo- 



Southwest Research Institute@ 
Division 01, Building 70 

Inorganic's Balance Verification Log 

Balance 
Number 

34 

010360 

Asset Manufacturer Model Location Number of Maximum 
Number Number Places Weight 
005420 Mettler AG 245 Lab 47 4" 210 g 

5" 41 g 

Comments: 
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DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK c3 
SOUTHWEST RESEARCH INSTITUTE 77 

03 BUILDING 70 ./ 
Contact U.S. Filter (1-800-466-7873) for repaidexchanges (Make sum to have a P.O.) 

HIGH PURITY SYSTEM (HP) 010362 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 




