
010001 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 050502-4 

FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010002 

Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Yttrium 

Sample ID 
I 60-0 1 

<0.250 0.25 
~ 0 . 2 5 0  0.25 
<OS00 0.5 
<5 .OO 5 
~0 .250  0.25 
c0.250 0.25 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 262525 

Zinc 
Zirconium 

~~ 

Client: Division 20 

Date Received: 5/2/05 

Project No.: 06002.01.222 

SRR: 27541 

Task Order: 050502-4 

<0.250 0.25 
<0.250 0.25 

Chromium 

<1 .oo 
Potassium 4 2 . 5  
Selenium c0.250 
Silicon <1 .oo 
Silver c0.250 

[odium 1 :t.: 1 1 
Strontium c0.250 
Sulfur 
Th a1 1 ium <OS00 0.5 
Thorium 4 . 2 5  1.25 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

DUPLICATE SUMMARY 010003 

Original Sample Duplicate 
Result ( m a )  Result (mg/L) RPD 

<2.50 <2.50 0.00% 
<OS00 <OS00 0.00% 
<0.250 <0.250 0.00% 
<0.250 <0.250 0.00% 
<0.250 <0.250 0.00% 

Sample ID 
I 60-0 1 

Bismuth 
Boron 
Cadmium 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 262525D 

<OS00 <OS00 0.00% 
<I .oo <1 .oo 0.00% 
<0.250 <0.250 0.00% 

Client: Division 20 

Date Received: 5/2/05 

Project No.: 06002.01.222 

SRR: 27541 

Task Order: 050502-4 

Phosphorus 
Potassium 
Selenium 
Si 1 icon 
Silver 
Sodium 

<l .oo <1 .oo 0.00% 
4 2 . 5  4 2 . 5  0.00% 

<0.250 <0.250 0.00% 
<1 .oo <1 .oo 0.00% 

<0.250 <0.250 0.00% 
44.0 41.4 6.09% 

Sulfiu 
Thallium 

ICalcium I 12.0 I 12.1 

6.27 6.05 3.57% 
<OS00 <OS00 0.00% 

Thorium 
Tin 

I Strontium I <0.250 I <0.250 I 0.00% I 

4 . 2 5  4 . 2 5  0.00% 
<0.250 C0.250 0.00% 

Ti tan i um 
Tungsten 
Uran i um 
Van ad ium 
Yttrium 

<0.250 <0.250 0.00% 
<OS00 <OS00 0.00% 
<5 .OO <5 .OO 0.00% 

<0.250 <0.250 0.00% 
<0.250 ~0 .250  0.00% 

Zinc 
Zirconium 

<0.250 ~ 0 . 2 5 0  0.00% 
<0.250 ~ 0 . 2 5 0  0.00% 

~~~~ 

NA - Not Applicable Page 2 of 6 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

I Analysis 
Aluminum 
Antimony 

MATRIX SPIKE SUMMARY 

~~ 

Original Sample Spike Spike 
Result ( m a )  Result ( m a )  Added ( m a )  Recovery 

<2.50 99.2 100 99.2% 
<OS00 24.7 25.0 98.8% 

010004 

Copper 
Iron 

Samde ID 

<0.250 12.8 12.5 102% 
<2.50 56.3 50.0 113% 

I 60-0 I 

Lanthanum 
Lead 
Lithium 
Magnesium 
Manganese 
Molvbdenum 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: 262525s 

~ 

NA NA NA NA 
<0.250 24.8 25.0 99.2% 
<0.250 207 200 104% 
C2.50 1050 1000 105% 

<0.250 26.1 25 .O 104% 
NA NA NA NA 

Client: Division 20 

Date Received: 5/2/05 

Project No.: 06002.01.222 

SRR: 27541 

Task Order: 050502-4 

Sulfur 
Thallium 

NA NA NA NA 
<OS00 103 100 103% 

~ 

Thorium 
Tin 
Titanium 
Tungsten 

NA - N A  - NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

Uranium 
Vanadium 

<5 .OO NA NA NA 
<0.250 25.5 25 .O 102% 

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

Zinc C0.250 
Zirconium NA 

I I t Yttr ium I NA I NA 1 NA I NA I ~ _ _  

25.8 25 .O 103% 
NA NA NA 

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



SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010005 

Sample ID 
I LCSW - E17H1 I 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 27541 

Task Order: 050502-4 

I I Sample I True I I 

NA- Not Applicable Page 4 of 6 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Lab System ID: NA 

010006 
Sample ID 

I PBW - E17H1 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 27541 

Task Order: 050502-4 

NA- Not Applicable 
Page 5 of 6 

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



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

010007 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Task Order: 050502-4 

Recove 115% 
262527 <2.50 
262528 

60-4 262529 
60-5 262530 
Reporting Limit: 0.0500 mg/L 

Client: Division 20 

Date Received: 5/2/05 

Project No.: 06002.01.222 

SRR: 27541 

Page 6 of 6 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010008 

Sample ID 
PBW - E17H2 
60- 1 

Duplicate result 
RPD 

60-2 
60-3 

Lab Name: Southwest Research Institute 

Lab Code: SwRI 

Matrix: Liquid 

Task Order: 050502-4 

~~ 

Lab Silicon 
System ID Result ( m a )  

---- <0.02 
262526 3.32 
262526 3.3 1 
262526 0.30% 
262527 5.40 
262528 7.40 

Client: Division 20 

Date Received: 05/02/05 

Project No.: 06002.01.222 

SRR: 27541 

60-4 
60-5 

~~. ~- - - . - . -  

262529 7.96 
262530 11.2 

Reporting Limit: 0.02 mg/L 

Page 1 of 1 
This report may not be reproduced except in its entirety without the written approval of SwRI. 
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Southwest Research Institute 

262528 
262528 
262529 
262529 
262530 
262530 

SDG: 262525 
VTSR: 05/02/05 
CASE: CNWRA 

1 Liquid 160-3 02 May 05 30 May 05 
2 Liquid 60-3 02 May 05 30 May 05 
1 Liquid 60-4 02 May 05 30 May 05 
2 Liquid 60-4 02 May 05 30 May 05 
1 Liquid 60-5 02 May 05 30 May 05 
2 Liquid 60-5 02 May 05 30 May 05 

Laboratory Task Order 
TO #: 050502-4 Revision: 2 

SystemID 
262525 
262525 

SRR#'s: 27541 
Client@): Div. 20 

Type Cont Matrix Customer ID CED Method Date 
1 Liquid 60-0 02 May 05 29 Oct 05 
2 Liquid 60-0 02 May 05 29 Oct 05 

Project@): 06002.01.222 
Manager(s): DAMMANN, MIKE 
To PM: 06/01/05 
To QA: 06/15/05 
To Client: 06/29/05 011)OlO 

262526 
262526 

I 

1 Liquid 60-1 02 May 05 29 Oct 05 
2 Liquid 60-1 02 May 05 29 Oct 05 

1 DIVISION 20 - CNWRA. 2-WEEK TAT. 
SIX samples received on 05/02/05. 
Sample 60-0 requires Total ICP Analysis; Samples 60-1 thru 60-5 require IRON by ICP only. 
Point of contact is XIHUA HE ( ~ 5 1 9 4 )  or Brian K. Derby. 
Work is 10 CFR 50 Appendix B, 10 CFR Part 21. CONTACT Charlie Butcher (ext. 5928, pager 

271-5172) BEFORE STARTING ANY WORK ON THIS TASK ORDER. If Charlie Butcher is not available, 
contact MARK EHNSTROM (ext. 3530) or JOA" BOYD (ext. 2169) 

Rev 1 (JR052505) - TAT changed to 30 day, revised to PM, to QAU and to client dates. 
Rev 2 (JR052705) - received call from Xihua He to add Silicon to samples 60-1 thru 60-5. 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 

262527 
262528 
262528 
262529 

~ 

1 
~~~~ ~~ 

I Documents Related to thistask o r d e r  169721COC 275411 

1 Liquid 60-2 02 May 05 29 Oct 05 
1 Liquid 60-3 02 May 05 29 Oct 05 
2 Liquid 60-3 02 May 05 29 Oct 05 
1 biquid 60-4 02 May 05 29 Oct 05 

Test: DIL-DILUTION 
Section: METALPREP Cnt: 6 

262529 
262530 
262530 

2 Liquid 60-4 02 May 05 29 Oct 05 
1 Liquid 60-5 02 May 05 29 Oct 05 
2 Liquid 60-5 02 May 05 29 Oct 05 

Test: ICP-601 OB Holdina: 180 davs from CED 

Test: ICP-SWRI 
Section: METALS Cnt: 5 

Page 1 of 1 ver 5/1/2005 
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. Division 01 Quality Project Plan Division 01 

- 01001.2 
QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 

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

Sw RI AUTHO RlZATl 0 N SI G N ATORl ES 

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

(21 0) 522-241 2 DATE 

<Td/ 
RE- 
Director, Department of Analytical and Environmental Chemistry 

(2 1 0) 522-5838 
Quality Assurance Engineer 

Southwest Research Institute Proprietary 
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1 .o 

2.0 
4 

3.0 

4.0 

010014 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-QAP-004, Quality Assurance Plan for Analytical and 
Environmental Services and/or nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Environmental Chemistry. If, as a result of complexity, duration, or 
other factors, it is determined that a unique, project-specific quality plan is required, the project QAE 
shall notify the Project Manager and a project-specific quality plan shall be generated in accordance 
with SOP-OI -4.2.1, 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 70 CFR 50, Appendix 6, ASME NQA-I 

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

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

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. 010015 
4.1.2 indoctrination and training of personnel shall be conducted in accordance with 

SOP41 -6.2.1, Qualification and Training. 

4.2 Qualification of Personnel 

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

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

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

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

4.3 Design Control 

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

4.4 'Right of Access 

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

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

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-01-4.2.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revisioq 
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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c 

4.6 Acceptance of Services Only OI.0016 
Not applicable to activities conducted within the Department of, Analytical and 
Environmental Chemistry. 

4.7 Commercial Grade Items 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

.. 
4.7.5 

4.7.6 

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

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

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

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

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

(a) Damage was not sustained during shipment; I 

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

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

Receipt inspection of chemical reagents and standards shall also consist of t 

verification of chemical type, grade, container integrity, certificate of analysis, an% 
shelf life, where applicable. Upon’acceptance of chemical reagents ahd 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 

c 

010017 
(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-014407-001, Sample Receipt 
Inspection, and TAP-01 -0407-035, Organic and lnorganic 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 CIA 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-OI-7.5.1, 
Item Identification and Traceability. 

Southwest Research Institute Proprietary 
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4.8 Inspection 010018 
4.8.1 Inspection for acceptance shall be performed by qualified personsother 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. 

I 

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. 

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

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

4.9.3 
I 

, 
4.9.4 

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

4.1 0.1 Controls for handling, storage, packaging, preservation, and delivery of items arf; 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection; and Deliveiy 
of Items. 

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

/ 

, 

* 

- 
_*-- 

. -  

Southwest Research Institute Proprietary 
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010019 4.1 I Quality Assurance Records 

4.1 1 .I 

4.1 1.2 

4.1 I .3 

4.1 1.4 

4.1 1.5 

- 

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

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

, 

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

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

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 10 CFR, Part 21 

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

4.1 2.2 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 
4 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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order/release line item number. ' 0 ~ 0 0 2 0  
4.14 Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

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

Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-075 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 

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

Southwest Research Institute Proprietary 
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CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

010021 TASK ORDER: 050502-4 

Chain of Custody/Login Paperwork 



Sample ID 

66 ' 0  

I 
I 

Matrix Types: 
A - Air 
B - Biota 

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

Somments: 

D - Dust 

Temp: 2 7  e m " L  

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 

IUq-72 
SAMPLE LISTKHAIN OF CUSTODY 

Southwest Research Institute0 
Chemistry and Chemical Engineering Division 

6220 Culebra Road 
San Antonio, Texas 78238-51 66 

Client Purchase Orderlother ID Site/Zone ID 

I 

Received by (PrinVSignature) ' / 
1 

Relinquished by (PrinVSignature) 

Received by (PrinVSignature) 

Relinquished by (PrinVSignature) 

D te qq&- 
Date 

Date 

Date 

Date 

Time 
p : z o  ; 
Time 

Time 

Time 

Time 

Re uested Turnaround: 2 2 Weeks 
,A 3Weeks 
J Other: 

SwRl Contact 
%;h- tic 

Presetvation 
a = HCI to pH <2 

d = NaOH to pH >12 
e = Cool (4"CQ"C) 
f = Other (specify) 

b = HN03 to pH <2 
c = H2S04 to pH <2 

Div 01 COC Form 01 -01 -001, Rev 8/02 Page I of \ 



Southwest Research Institute 

010023 Project: 06002.01 -222 

Case: CNWRA / SDG: 

Traffic Report 

Sample Custodian Signature: 
W 

1. Custody Seal Not Present or Damaged 

2. Chain of Custody Present 

3. Sample Tags Not Present 
Not on COC 

4. SMO Forms Not Present 

Sample Tag Numbers 

Airbill: HAND DELIVERED 

Sample Receipt: 27541 

05/02/05 10:30:00 ' SWRI COC ,bo-0 None 262525 YES Intact 
05/02/05 1_0:30:00 SWRI COC 60-1  none 262526 YES Intact 
05/02/05 10~30:OOI SWRI COC 60-2 ~ No-n! 26227 YE3 Intact 
05/02/05 1030:001 SWRI COC 60-3 ~ ~ ~~ None 1 262528 YES Intact 

~ 

05/02/05 1-OL30:O0 SWRI COC 64-4 - None - 262529 YES Intact 
05/02/05 ,10:30:00 SWRI COC 60-5 None 1 262530 I YES , Intact 

Printed: 2 May 2005 14:49:09 page 1 of 1 ver (5/1/200t 



SAMPLE LOG-IN SHEET 

Assigned Lab # 

262525 Intact 

I 
262526 Intact 

Sample Tag # i - - -- INoie 
60-0 

60-1  /None 

- ~ 

Lab Name 

IReceived By (Print Name) 

DINO ROMAN 
Received By (Signature) 

Southwest Research Institute 
. -- ~ ~ _ _ _ _ _ _ . ~ - _  

- ~ - _  ~ - 

Case Number Delivery Group No. 

Remarks 06002.01.222 j 

CNWRA 
? 

I 

1 Custody Seal(s) 

2. Custody Seal Nos. 

Present- 
Intact/Broken 

3 Chain-ofcustody Records resen Absent* 

4. Traffic Reports Present 

5 Airbill Airbill/Sticker 
-Absent * 

- 
or Packing Lists 

6. Airbill No HAND DELIVERED 

7 

8. 

9. 

I O  

1 1 .  

12. 

Sample Tags Present e 
Sample Tag Numbers 

Custody 

Sample Condition 

Cooler Temperature 22. oc 

Does Information @No * 
on custody 
records, traffic 
reports, and 
sample tags 
agree? 

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

Time Received 1 0 :  3 0 :  00 

Area # % 

BY 

On 
DINO ROMAN 

05/02/2005 

Sample Transfer 

- Fraction 

* 010024 
Page 1 of 1 
ILog-in Date 
05/02/2005 

- - _  _-- I- 

-~ - -- 

Corresponding Remarks 
Condition of Sample 

160-2 

160-3 

I 

4 

None 262527 Intact 

pone 1262528 Intact 
+ 

I /60 -4 12 6 2 5 2 9 Intact 

1262530 Intact 
I 

I 

* Contact SMO and attach record of resolution 

FORM DC-1 OLM04.2 



SOUTHWEST RESEARCH INSTITU& 1 0 0 2 5 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 050502-4 

Copies of Login Book 



Sample Login Book 
May 02,2005 

262500 

262501 

262502 

262503 

262504 

262505 

262506 

262507 

SwRl Login Area 
Division 1 

66 1 35-D Liquid 

661 35-T Liquid 

661 36-D Liquid 

66 1 36-T Liquid 

661 37-D Liquid 

661 37-T Liquid 

661 38-D Liquid 

66 1 38-T Liquid 

010026 

2625 14 

26251 5 

26251 6 

26251 7 

26251 8 

26251 9 

Sample Receipt: 27539 
VTSR Date: May 02,2005 I 

661 40-D Liquid 

66 140-T Liquid 

66141-D Liquid 

661 41 -T Liquid 

66 142-D Liquid 

66 142-T Liquid 

Project: 06657.03. OOX 
VTSR Time: 08:45:00 

Client: Environmental Pr 
Manager: DAMMANN, MIKE 

system ID I Customer Sample ID Matrix 

I 262508 I 66139-D 1 Liquid 

system ID I Customer Sample ID 

I 262511 I 66139-T 1 Liquid 

Matrix 

Sample Receipt: 27540 
VTSR Date: May 02,2005 

Project: 01 852.008 
VTSR Time: 09:15:00 

Client: NATION'S AG. 
Manager: SUN, GANG 

259045 1 FXP-1101 Tech. Lot #20041013 I Liquid 

262520 I Paraquat Batch ##20050404 1 Liquid 

262521 I Paraquat Batch #20050405 I Liquid 

262522 1 Paraquat Batch #20050406 I Liquid 

262523 I Paraquat Batch #20050407 I Liquid 

262524 I Paraquat Batch #20050408 I Liquid 

Sample Receipt: 27541 
VTSR Date: May 02,2005 

Project: 06002.01.222 Client: Div. 20 
VTSR Time: 10:30:00 Manager: DAMMANN, MIKE 

I 262525 I 60-0 I Liquid I 

Page Number: 5425 (section 1 of 2) Version (5/1/2005) Printed: Jun 3 2005 1 1 :02AM 



Sample Login Book 
May 02,2005 

262526 
262527 
262528 
262529 
262530 

010027 

60-1 Liquid 

60-2 Liquid 

60-3 Liquid 

60-4 Liquid 

60-5 Liquid 

SwRl Login Area 
Division 1 

Sample Receipt: 27541 Project: 06002.01.222 Client: Div. 20 
VTSR Date: May 02,2005 VTSR Time: 10:30:00 Manager: DAMMANN, MIKE 

Number of samples for today: 28 Number of Containers for today: 37 

Page Number: 5425 (section 2 of 2) ion (5/1/2005) Printed: Jun 3 2005 11 :02AM 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 010028 
TASK ORDER: 050502-4 
SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

RAW DATA 



Div 20 
to#050502-4 
06002.01.222 

PbW 
PbW 

rl mglL 
K-766 0.250 U mg/L ~ 0.25 0.25 -0.041521718 
Na589 0.200 u mg/L j 0.2 0.2 -0.035802051 

Icsw-E~~HI 
Icsw-El7H 1 

I I K-766 20.0 I 
Na589 20.0 I 

mg/L 
m d L  

0.25 100,0% 20 0.25 20.02137981 
0.2 100.0% 20 0.2 19.98886759 

262525 K-766 12.5 
262525 Na589 *44.0 

U mg/L 12.5' 0.25 10.24018151 
mg/L 10 0.2 43.99243397 

0.25 
0.2 

0.25 
0.2 

262525d 
2625254 
262525s 

7.843736583 
4 1.3630987 

1001 518078 
1038.61 3747 

K-766 12.5 U I mg/L 12.5 0.0% 
Na589 41.4 mg/L 10 6.1% 
K 766 1000 ma/L 12.5 100.0% 1000 

sigwt Dilution Calc RL 
-0.041 5 1 0.25 
-0.0358 1 0.2 

20 1 0.25 
20 1 0.2 

10.2 1 12.5 
44 1 10 

7.84 1 12.5 
41.4 1 10 
1000 1 12.5 
1040 1 10 

ug/ml Date Time 
-0.041521718 05/17/05 2141 PM 
-0.035802051 05/17/05 2:41 PM 
20.02137981 05/17/05 2:43 PM 
19.98886759 05/17/05 2:43 PM 
0.20480363 05/17/05 2:46 PM 

0.879848679 0511 7/05 2:46 PM 
0.156874732 05/17/05 2:49 PM 
0.827261 974 05/17/05 2:49 PM 
20.030361 57 05/17/05 255 PM 
20.77227494 05/17/05 255 PM 



0 200.7 TAP No. 01-0406-028 Rev2/Mar02 

B O l O B  TAP No. 01-0406-130 Rev3/MarOS 

0 Other 

QC STD. ID’S 

ET 
ICSA 
ICSAB[,S&,t 

ICP CAL.STD. 
ID’S 
S t d 0 3 C  
Stdl OS&C 
Std2 

Std4 
Std5 
Std6 

010030 

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

&WZ.. CIl, 2 Z C  0,v 23 at;bz-% S - \ + - O <  G r N A  - ’ *  

INSTRUMENT: Sa- 4473 



WOLUTION by Micro-Active Auetralia Pty Ltd 2:12:42 PW Way 17, 2005 

(eep last result visible enabled ... 
Starting run ... 
keating high priority queue entrierr ... 
3ACKGROUND CORRECTED INTENSITIES 
tdentity 1 : BLK-SC Identity 2 : Type : STD 
Jeight : 1.0000 Volume : 1.00 Printed : 2:12:00 PM Hay 17, 2005 

K-766 ti670 Na589 Sc361 
1 1  20.0 -18.0 27.0 4913.0 
1 2  14.0 -17.0 38.0 4847.0 

lean 17.0 -17.5 32.5 4880.0 
5D 4.2 0.7 7. a 46.7 
YRSD 25.0 4.0 23.9 1.0 

t NTENSITIES 
tdentity 1 t BLK-SC Identity 2 : Type : STD 
#eight t 1.0000 Volume : 1.00 Printed : 2t12:00 PH May 17, 2005 

K-766 Li670 Ne589 Sc361 
1 1  0.0 -0.0 0.0 4913.0 
t 2  0.0 -0.0 0.0 4847.0 

010031 

(ean 0.0 -0.0 0.0 4880.0 
iD 0.0 0.0 0.0 46.7 
CRSD 24. 0 3.1 24.9 1.0 



~ 

EVOLUTION by Hicro-Active Austrelia Pty Ltd 2:22:12 PH Hay 17, 2005 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0800 Volume : 1.00 Printed : 2:14:52 PH Hay 17, 2005 

K-766 ti670 Ne589 
1 1  4625.5 32908.5 26255.0 
1 2  4562.5 32744.5 26052.0 

Mean 4594.0 32826.5 26153.5 
SD 44.5 116.0 143,s 
KRSD 1.0 0.4 0 , s  

INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 2~14:52 PH ?lay 17, 2005 

K766 Li670 Ne589 
X 1  0.9 6.7 5, 4 
1 2  0.9 6.8 5.4 

Mean 0.9 6.8 5.4 
3 0.0 0.0 0.0 
KRSD 8.3 0.3 0.1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
rSeight : 1.8888 Volume : 1.00 Printed : 2t17t44 PH Hay 17, 2005 

K766 Li670 Ne589 sc sc361 
1 1  1889.5 18272.0 16038.0 4974.5 4974.5 
1 2  1883.5 18110. 0 15938.0 4919.5 4919.5 

lean 1886.5 18191 0 15988.0 4947.0 4947.0 
SD 4.2 114. 6 70.7 38.9 38.9 
CRSD 0.2 0.6 8.4 0.8 0.8 

4PPARENT CONCENTRATIONS 
tdentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Seight : 1.0000 Volume : 1.00 Printed : 2:17:44 PW Hey 17, 2005 

K-766 ti670 Ne589 sc sc361 
PPm PPm PPI PPm 

# 1  19.9830 5.4411 29.9338 4974.588 H 101.9391 
# 2  20.1437 5.4531 30.0800 4919.580 H 108.8105 

lean 20.0633 5. 4471 30.0069 4947.000 H 101.3748 
iD 0.1136 0.0085 0.1034 38.891 0.7980 
tRSD 0.5664 0.1563 0.3446 0.786 8.7872 

:hecking calibration verification . e .  

Identity 1 : CLP-CCV-SC Identity 2 : 
leport name Low limit Value High limit 
t766 18.000 20.063 22.000 
,1670 4, S00 5. 447 5.500 
le589 27.888 30,007 33,000 
MCKGROUND CORRECTED INTENSITIES 
[dentity 1 : Celibretion blank Identity 2 : Type t CB 
leight : 1.0000 Volume : 1.00 Printed : 2:21:56 PH ?lay 17, 2005 

010032 

K-766 Li670 Na589 sc Sc361 
t 1  5.5 -12.5 53.5 4964.5 4964.5 
# 2  7.5 -12.5 31.5 4913.5 4913.5 



Neen 6.5 -12.5 42.5 4939.0 4939.0 
3D 1.4 0.0 15.6 36. 1 36.1 
KRSD 21.8 0.0 36.6 0.7 0.7 

010033 
bPPAREWT CONCENTRATIONS 
I d e n t i t y  1 : Cal ib ra t ion  blank I d e n t i t y  2 : Type : CB 
de ight  : 1.0000 Volume : 1.00 P r i n t e d  : 2:21:56 PM May 17, 2005 

K-766 Li670 Ne589 sc sc361 
PPI PPI PPI PPI 

1 1 L -0,1261 0.0016 0.0383 4964.500 H 101,7339 
# 2 L -0,1039 0.0015 L -0,0023 4913.500 H 100.6874 

than L -0.1150 0.0016 0,0180 4939.000 H 101.2106 

KRSD 13,6606 1 . 7514 159,6250 0.730 0.7311 
3D 0.0157 0.0000 0.0287 36.062 8.7400 

zhecking c a l i b r a t i o n  blank . e a  

t d e n t i t y  1 : C a l i b r a t i o n  blank I d e n t i t y  2 : 
Report name CRDL Velue 
K-766 0.100 -0.115 Contaminated 
A670 0.010 0.002 
Ka589 0.050 0.018 
k361 0.000 101.211 
BACKGROUND CORRECTED INTENSITIES 
t d s n t i t y  1 t CRI I d e n t i t y  2 : Type t CV 
t e igh t  : 1.0050 Volume : 1.00 P r i n t e d  : 

K766 Li670 Na589 
1 1  22, 0 347.5 46.5 
1 2  27.0 345.5 43.5 

Jean 24.5 346.5 49.0 
iD 3.5 1.4 2, 1 
tRSD 14.4 0.4 4.7 

hPPAREWT CONCENTRATIONS 
Edentity 1 : CRI I d e n t i t y  2 : Type : CY 
Seight : 1.0000 Volume : 1.00 P r i n t e d  : 

K-766 Li670 Ne589 
PPI PPR PPI 

I 1  0.0449 0.1065 0.0232 
# 2  0.1022 0,1077 0.0191 

lean 0.0736 0.1871 0.0211 
iD 0.0405 0.0009 0.0029 
!RSD 55,0989 0.8131 13.5644 

2t24:48 P?l Way 17, 2005 

sc Sc361 
5081.5 5881.5 
4991.5 4991 . 5 
5036.5 5036.5 
63.6 63.6 
1. 3 1. 3 

SC Sc361 
PPI 

5081.500 H 104.1346 
4991.500 H 102.2879 

5036.500 H 103.2112 
63.640 1. 3058 
1.264 1. 2652 

ihecking c a l i b r a t i o n  v e r i f i c a t i o n  a * .  

[ d e n t i t y  1 : CRI I d e n t i t y  2 : 
leport  neme Low l i m i t  Value High l i m i t  

MKGROUND CORRECTED INTENSITIES 
ident i ty  1 : ICSA I d e n t i t y  2 t Type : INTRF 
le ight  : 1.0000 Volume : 1.00 P r i n t e d  : 2:27:42 PH May 17, 2005 

,1670 0.090 0.107 0.110 

K-766 Li670 Na589 sc Sc361 
1 1  17.0 -4.5 58.0 4782.5 4782.5 
1 2  16.0 -6.5 26.0 4759.5 9759.5 

lean 16, -5,  5 42.0 4771.0 4771.0 



EVOLUTION by Micro-Active Auetrdia Pty Ltd 2:34:42 PW Way 17, 2005 

SD 0.7 1. 4 22.6 16.3 16.3 
XRSD 4.3 25.7 53.9 0 .3  0.3 

APPARENT CONCENTRATIONS 
Identity 1 t ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed t 2:27:42 PM May 17, 2005 

K-766 Li670 Na589 sc 5c361 
PPI PPI PPI PPI 

# 1  0.0038 0.0039 0.0589 4782.500 97.9994 
# 2 L -0.0065 0.0033 L -0.0111 4759.500 97.5274 

Mean L -0.0014 0.0036 0.0199 4771.000 97.7634 
SD 0.0072 0.8884 0.0438 16.263 0.3337 
XRSD 536.1494 12.3461 220.7034 0.341 0.3413 

BACKGROUND CORRECTED IWTENSITIES 
Identity 1 : ICSAB Identity 2 : Type : ICSAB 
Weight : 1.0000 Volume : 1.00 Printed : 2:30:36 PM Hay 17, 2005 

K-766 ti670 Ne589 sc 5c361 
I 1  8. s 3794.0 42.0 4818.5 4818. 5 
1 2  9.5 3771.0 40.0 4801.5 4801.5 

Heen 
SD 
XRSD 

9.0 3782.5 41.0 4810.0 4810.0 
8.7 16.3 1. 4 12.0 12.0 
7.9 0.4 3.4 0.2 0.2 

APPARENT CONCENTRATIONS 
ldentity 1 : ICSAB Identity 2 : Type : ICSAB 
Weight : 1.0000 Volume t 1.00 Printed : 2:30:36 PH May 17, 2005 

K-766 Li670 Ne589 sc 5c361 
PPW PPI PPI PPI 

# 1 L -0.0913 1.1705 0.0191 4818. sw 98.7381 
# 2 L -0.0799 1.1676 0. 0155 4801. SQUB 98.3892 

lean L -0.08!56 1.1691 0.0173 4818.000 98.5637 
5D 0. ea81 0.0021 0.0025 12.021 0.2467 
CRSD 9.4879 0.1792 14.6327 0.250 0.2503 

:hecking interference check etanderd ... 
[dentity 1 : ICSAB Identity 2 : 
teport name LOV limit Value High limit 
A670 0. a00 1.169 1. 200 
3ACKGROUND CORRECTED IWTEWSITIES 
tdentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.0000 Volume : 1.00 Printed : 2r34t32 PH May 17, 2005 

K-766 L1670 Na589 sc 5c361 
# 1  1935.0 18329.5 16180. 5 5070.0 5070.0 
# 2  1918. 0 18241.5 16108.5 5032.0 5032.0 

(ean 1926.5 1828s. 5 16144.5 5851.0 5851.0 
iD 12.0 62.2 50.9 26.9 26.9 
tRSD 0.6 0.3 0.3 0.5 0.5 

bPPAREWT CONCENTRATIONS 
[dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
leight : 1.8888 Volume : 1.00 Printed : 2:34:32 PM Hay 17, 2005 

K-766 Li670 We589 
D D 1  D D I  D D l  

sc 5c361 
DD. 

010034 



EVOLUTION by Hicro-Active Au8tralia Pty Ltd 2:41:42 PW Hay 17, 2005 

# 1  20.07% 5.3555 29.6303 5070.000 H 103.8986 
1 2  20.0532 5.3700 29.7214 5032.000 H 103.1189 

Mean 20.0664 5.3627 29.6758 5851.000 H 103.5888 
5D 0.0186 0.0103 0.0644 26.870 0.5514 
KRSD 0.0928 0.1915 0.2171 0.532 0.5327 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K766 18.000 20.866 22.880 
Li670 4.588 5.363 5.500 
Ha589 27.000 29.676 33. 000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volune : 1.00 Printed : 2138:24 PM Way 17, 2005 

K-766 ti670 NaS89 sc 5c361 
1 1  13.5 -9.5 43.5 5043.0 J843.0 
1 2  18.5 -0.5 33.5 4960.0 4960.0 

Hean 16,0 -5.0 38. 5 5881. 5 5881.5 
3D 3.5 6.4 7.1 58.7 58.7 
YRSD 22.1 127,3 18.4 1.2 1.2 

bPPARENT CONCENTRATIONS 
[dentity 1 : Calibration blank Identity 2 : Type : CB 
#eight : 1.0000 Volume : 1.00 Printed : 2:38:24 PW Way 17, 2005 

K-766 Li670 Ne589 sc 5c361 
PPI PPI PPn PPI 

t 1 L -0.0428 0.8825 0.0183 5043.880 H 103.3446 
1 2  0.0131 0.0052 0.0009 4960.080 H 101.6415 

lean L -0.0149 0.0038 0.00% 5001.500 H 102.4931 
iD 0.0395 0.8819 0.0123 58.690 1.2043 
LRSD 265.6994 48.6076 128.4891 1.173 1.1758 

ihecking calibration blank ... 
[dentity 1 : Calibration blank Identity 2 : 
teport name CRDL Value 
i766 0.100 -0.015 
,1670 0.010 0.004 
la589 0.050 0.010 
b361 0.000 102.493 
LACKGROUND CORRECTED INTEWSITIES 
identity 1 : pbv Identity 2 : Type : SAMPLE 
feight : 1.0000 Volume : 1.00 Printed : 2:41:20 PH Way 17, 2005 

K-766 Li670 Na589 sc 5c361 
t i  13.0 -11.5 2.0 4824.5 4824.5 
1 2  13.0 -9.5 25.0 4799.5 4799.5 

lean 13.0 -1a. 5 13. 5 4812.0 4812.0 
iD 0.0 1.4 16.3 17.7 17.7 
LRSD 0.0 13.5 120.5 0.4 0.4 

rPPARENT CONCENTRATIONS 
:dentity 1 : pbw Identity 2 : Type t SAMPLE 
leight : 1.0000 Volume : 1.00 Printed : 2:41:20 PW Way 17, 2005 

010035 

K 766 Li67B Na589 sc Sc361 



EVOLUTION by Micro-Active Australia Pty Ltd 2:49:42 PM May 17, 2005 

PPI PPI PPI PPI 
# 1 L -0.0419 0.0018 L -0.0581 4824.500 98.8612 
# 2 L -0.0411 0.0024 L -0.0135 4799.500 98.3482 

Mean L -0.0415 0.8821 L -0.0358 4812.000 98.6047 
SD 0.0005 0.8884 0.0315 17.678 0.3627 
XRSD 1.2691 20.3538 aa. 0975 0.367 0.3679 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : lcsv-E17H1 Identity 2 t Type : SAMPLE 
Weight t 1.0000 Volume : 1.00 Printed t 2r43t18 PM Hey 17, 2005 

K-766 Li670 Nm589 sc sc361 
# 1  1858.0 14037.0 10550.5 4866.5 4866.5 
1 2  1857.0 13947.0 10487.5 4895.5 4895.5 

Mean 1857.5 13992.0 10519.0 4881.0 4881 . 0 
SD 0.7 63.6 44.5 20.5 20.5 
XRSD 0.0 0.5 0.4 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : lcsv-E17H1 Identity 2 t Type t SAMPLE 
Weight : 1.0000 Volume t 1.00 Printed : 2t43t18 PM May 17, 2005 

K-766 Li670 NaS89 sc Sc361 
PPI PPI PPI PPI 

# 1  20.0868 4.2739 20.i085 4866,500 99.7230 
# 2  19.9559 4.2214 19.8693 4895.500 H 100.3180 

Mean 20.0214 4.2476 19.9889 4881.@@0 H 100.0205 
SD 0.0926 0.0371 0.1692 20.586 0.4208 
XRSD 0.4624 0.8738 0.8462 0.420 0.4207 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 262525 Identity 2 : Type t SAMPLE 
Weight : 1.0000 Volume t 1.00 Printed t 2:46:22 PM Nay 17, 2005 

K-766 Li670 Nsr589 sc Sc361 
# 1  42.0 -8.0 485.5 4859.0 4859.0 
# 2  29.0 -6.0 492.5 4803.0 4803.0 

Mean 35.5 -7.0 489.0 4831.8 4831.0 
SD 9.2 1.4 4.9 39.6 39.6 
KRSD 25.9 20.2 1. 0 0. a 0. a 

APPARENT CONCENTRATIONS 
Identity 1 : 262525 Identity 2 t Type : SAMPLE 
Height t 1.0000 Volume : 1.00 Printed t 2:46:22 PN May 17, 2005 

K-766 Li670 Ne589 sc sc361 
PPn PPI PPI PPR 

I 1  0.2740 0.8829 0.8676 4859.000 99.5691 
0. 1356 0.0035 0.8920 4803,000 98.4200 # 2  

mean 0.2048 0.0032 0.8798 4831.000 98.9946 

KRSD 47. 7708 13.1356 1.9608 0.820 0.8208 
5D 0.0978 0. 8884 0.0173 39.598 0.8125 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 2625254 Identity 2 t Type t SAHPLE 
#eight t 1.0000 Volume t 1.00 Printed t 2t49r24 PM Mey 17, 2885 

010036 

K-766 Li670 Ns589 sc Sc361 
# 1  28.5 -14.5 455.5 4863.0 4863.0 



~ 

EVOLUTION by Wicro-Active Australia Pty Ltd 2:55:42 PW Way 17, 2005 

# 2  33.5 -6.5 465.5 4775.0 4775.0 

Weran 31.0 -10.5 460.5 4819.0 4819.0 
SD 3.5 5.7 7.1 62.2 62.2 
XRSD 11. 4 53.9 1.5 1.3 1. 3 

APPARENT CONCENTRATIONS 
Identity 1 : 2625254 Identity 2 : Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:49:24 PM Way 17, 2005 

K-766 Li670 Ha589 sc sc361 
PPI PPI PP. PP. 

# 1  0.1262 0.0009 0.8095 4863.000 99.6512 
1 2  0.1875 0.0033 0.8450 4775.000 97.8455 

Wean 0.1569 0.0021 0.8273 4819.000 98.7483 
SD 0.0434 0.0017 0.0251 62.225 1.2768 
XRSD 27.6456 81 . 0007 3.0382 1.291 1.2930 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2625251, df250 Identity 2 : Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:52:28 PW Way 17, 2005 

K-766 Li670 Na589 sc sc361 
# 1  28.0 -7.5 117. 0 4824.0 4824.0 
# 2  23.0 -8.5 140.0 4783.0 4783.0 

Mean 25.5 -8.0 128.5 4803.5 4803.5 
SD 3.5 0.7 16.3 29.0 29.0 
XRSD 13.9 a. 8 12.7 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 2625251 df2SQ Identity 2 : Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 2:52:28 PW Hey 17, 2005 

K-766 Li670 Na589 sc Sc361 
PP. PPI PPI PPI 

# I  0.1232 0.0030 0.1637 4824.000 98.8509 
# 2  0.0704 0.0027 0.2104 4783.000 98.0096 

fiean 0.0968 0.0028 0.1870 4803.588 98.4303 
3D 0.0374 0.0002 0.0330 28.991 0.5949 
KRSD 38.6201 8.1901 17.6462 0.604 0,6044 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2625258 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volure t 1.00 Printed : 2:55:32 PI¶ Way 17, 2005 

K-766 ti670 Na589 sc SC361 
I 1  1844.5 14091.0 10782.0 4844.5 4844.5 
# 2  1826.5 14003.0 10809.0 4797.5 4797.5 

Hean 1835.5 14047.0 10795.5 4821 . 0 4821.0 
SD 12.7 62.2 19.1 33.2 33.2 
YRSD 0.7 0.4 0.2 0.7 0.7 

hPPARENT CONCENTRATIONS 
Identity 1 : 262525s Identity 2 : Type t SAMPLE 
Yeight : 1.0000 Volure : 1.00 Printed : 2:55:32 PW Way 17, 2005 

010037 

K-766 Li670 N8589 sc sc361 
PPI PPI PPI PPI 

# 1  20.0309 4.3098 20.6447 4844.580 99.2716 
t 2  20.8298 4,3248 20.8999 4797. ma 98.3072 



EVOLUTION by Hicro-Active Australia Pty Ltd 3:04:42 PH Hey 17, 2005 

Hean 20.0304 4.3173 20.7723 4821.000 98.7894 
SD 0.0008 0.0106 0.1805 33.234 0.6819 
XRSD 0. 0041 0.2461 0.8688 0.689 0.6903 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CRI Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:58r34 PW Hay 17, 2005 

K-766 Li670 Ne589 sc Sc361 
1 1  30.5 351.5 42.5 5889.5 5089.5 
# 2  22.5 362.5 37.5 5885.5 5005.5 

Hean 26.5 357.0 40.0 5847.5 5047.5 
SD 5.7 7.8 3.5 59.4 59.4 
XRSD 21.3 2.2 8.8 1.2 1.2 

APPARENT CONCENTRATIONS 
Identity 1 : CRI Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 2:58:34 PW Hey 17, 2005 

K-766 Li670 Na589 sc sc361 
PPI PPm PPI PPm 

# 1  0.1332 0.1075 0.0157 5889.580 W 104.2988 
1 2  0.0537 0.1125 0.0077 5005.500 H 102.5752 

Mean 0.0935 0. 1im 0.0117 5847.588 H 183.4378 
SD 0.0562 0.0035 8.0056 59.397 1.2188 
XRSD 60.1616 3.1932 48.1437 1.177 1.1783 

Checking calibration verification ... 
Identity 1 : CRI Identity 2 : 
Report name Lou limit Value High limit 
Li670 0.890 0.110 0.110 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSA Identity 2 : Type : IWTRF 
Weight : 1.0000 Volume t 1.00 Printed : 3:01:28 PH Hey 17, 2005 

K-766 Li670 Wa589 sc sc361 
1 1  18.5 -15.5 40.0 4882.5 4882.5 
1 2  22.5 -22.5 33.0 4835.5 4835.5 

Heen 26.5 -19.0 36.5 4859.0 4859.0 
SD 2.8 4.9 4.9 33.2 33.2 
XRSD 13.8 26.1 13.6 0.7 0.7 

APPARENT CONCENTRATIONS 
Identity 1 t ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed t 3:01:28 PH Hay 17, 2005 

K766 Li670 Ne589 sc Sc361 
PPI PPI PPm PPm 

1 1  0.0162 0.8886 0.0143 4882.500 H 100.0513 
1 2  0.0621 L -0.8816 0.0015 4835.509 99.0869 

Mean 0.0392 L -0.0005 0.0079 4859.000 99.5691 
SD 0.0324 0.0015 0.0090 33.234 0.6819 
XRSD 82.8483 318.9480 113.9781 0. 684 0.6849 

010038 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSAB Identity 2 : Type : ICSAB 
Weight : 1.0000 Volume : 1.88 Printed : 3:04:20 PH Way 17, 2885 



EVOLUTION by Hicro-Active Au8trelie Pty Ltd 3:12:18 PH ?lay 17, 2005 

K-766 Li670 No589 sc -361 
# 1  -6.5 3827.0 19.5 4891 . 0 4891 . 0 
# 2  11.5 37650 35. 5 4838.0 4838.0 

Hean 2. s 3796.0 27.5 4864.5 4864.5 
SD 12.7 43.8 11. 3 37. 5 37.5 
XRSD 589.1 1. 2 41.1 0.8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : ICSAB Identity 2 : Type : ICSAB 
Veight : 1.0000 Volume : 1.00 Printed : 3:04:20 PW Hay 17, 2005 

K-766 Li670 Na589 sc sc361 
PPI PPI PPI PPI 

# 1 L -0.2555 1.1632 L -0,0249 4891.000 H 100.2257 
# 2 L -0.0588 1.1570 0.0063 4838.000 99.1382 

Hean L -0.1571 1.1601 L -0.8893 4864,500 99.6820 
SD 0.1391 0.0044 0.0220 37. 477 0.7690 
XRSD 88.5438 0.3828 237.5314 0.770 0.7714 

Checking interference check stenderd ... 
Identity 1 : ICSAB Identity 2 t 

Report name Low limit Value High limit 
ti670 0.800 1.160 1.200 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 3t08:14 PH Way 17, 2005 

K-766 Li670 Ne589 sc sc361 
I 1  1925.5 18297,0 16303.5 5117.0 5117.0 
1 2  1913.5 18229.0 16251.5 5077.0 5077.0 

Wean 1919.5 18263.0 16277.5 5897.0 5097.0 
SD 8.5 48.1 36.8 28.3 28.3 
XRSD 0.4 0.3 0.2 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 3:08:14 PH Hey 17, 2005 

K-766 Li678 Ne589 sc Sc361 
PPI PPm PPn PPn 

I 1  19.7949 5.2969 29.5812 5117.000 H 104.8630 
# 2  19.8268 5,3188 29.7195 5077.000 H 104.0423 

Hean 19.8108 5.3079 29.6503 5097.000 H 104.4527 
SD 0.0226 0.0155 0.0978 28.284 0.5804 
XRSD 8.1139 0.2913 0.3297 0.555 0.5556 

Checking calibration verificetion ... 
Identity 1 : CLP-CCVSC Identity 2 : 
Report name Lov limit Value High limit 

ti670 4. s80 5.308 5.500 
Na589 27.000 29.650 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volure : 1.00 Printed : 3:12:08 PH Hay 17, 2005 

x-766 180 000 19.811 22.000 

010039 

K-766 ti670 Ne589 sc sc361 
# 1  11.5 -3.0 19.0 JB30.S 5830.5 



~ ~ 

EVOLUTION by licro-Active Australia Pty Ltd 3:22:42 PH Hay 17, 2005 

# 2  15. 5 -1.0 25.0 4940.5 4940.5 

Mean 13.5 -2.0 22.0 4985.5 4985.5 
SD 2.8 1.4 4.2 63.6 63.6 
XRSD 21.0 70.7 19.3 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed t 3:12:08 Pl lay 17, 2885 

K-766 Li670 Na589 sc Sc361 
PPm PP* PPm PPI 

1 1 L -0.0636 0.0044 L -0.0268 5030.500 H 103.0881 
I 2 L -0.0184 0.8850 L -0.0149 4940.500 H 101.2414 

Mean L -0.0410 0,0047 L -0.0209 4985.500 H 102.1648 
SD 0,0320 0,0904 0,0084 63.640 1.3858 
XRSD 77.9811 8,7416 40.4863 1.276 1. 2782 

Checking calibration blenk ... 
Identity 1 : Celibration blank Identity 2 : 
Report nome CRDL Value 
K-766 0.108 -0.041 
Li670 0.010 0.005 
Ne589 0.050 -0.021 
sc361 0.000 192.165 

010040 



Div 20 
to#050502-4 
06002.01.222 

262529 Si2881 7.96 1 
262530 Si2881 11.2 mg/L 1 

rl 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

mglL 
0.3535 
3.3235 
3.314 
5.399 

7.3965 
7.9575 
11.197 

sigwt Dilution Calc RL 
0.354 1 1 

3.32 1 1 
3.31 1 1 
5.4 1 1 
7.4 1 1 

7.96 1 1 
11.2 1 1 

ug/ml Date Time 
0.00707 05/17/05 16:54 
0.06647 05/17/05 17: 04 
0.06628 05/17/05 1 7: 09 
0.10798 05/17/05 17: 19 
0.14793 05/17/05 17:23 
0.1591 5 05/17/05 17:28 
0.22394 0 9 1  7/05 17:33 



n 

262526 
2625264 
262526s 
262527 
262528 

Div 20 
to#050502-4 
06002.01.222 

Fe27 1 4 2.50 U mg/L 2.5 
Fe27 14 2.50 U mg/L 2.5 0.0% 
Fe27 14 57.6 - mg/L 2.5 115.2% 50 
Fe27 14 2.50 U mg/L 2.5 
Fe2714 12.2 mg/L 2.5 

S 

262529 
262530 

rl 3 '  

Fe27 14 ,6.821 i mg/L 2.5 
Fe2714 / 8.91 I mg/L 25.- 

rl 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

mg/L 
0.02072 
1.12949 

1.1625 
0.54 

57.61 55 
1.5855 
12.208 
6.8175 

8.91 2 

sigwt Dilution Calc RL 
0.0207 1 0.05 

1.13 1 0.05 
1.16 1 2.5 
0.54 1 2.5 
57.6 1 2.5 
1.59 1 2.5 
12.2 1 2.5 
6.82 1 2.5 
8.91 1 2.5 

zcp 

W 

ug/ml Date Time 
0.02072 05/1 7/05 1654 
1.12949 05/17/05 1659 
0.02325 0511 7/05 17:04 

0.01 08 0511 7/05 17:09 
1.15231 05/17/05 17:14 
0.03171 05/17/05 17:19 
0.2441 6 0511 7/05 17:23 
0.13635 0511 7/05 17:28 
0.17824 05/17/05 17:33 

d iv20-050502(4) Fe 



200.7 TAP No. 01-0406-028 Rev2/Mar02 

0 6010B T M  No. 01-0406-130 Rev3/MarOS 

QC STD. ID’s 
ccv K i Z  

ICSA 

ICP CAL.STD. 
ID’s 

Std4 
Std5 
Std6 0 5 - L  

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

.ol- z z z  D,\f 20 fX~3-r-e 5-17-05” L ; q d , &  &! - 0\4 

INSTRUMENT: 7~w-r FILENAME: 2 4 P  



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 

\ 
SAN ANTONIO, TEXAS 70220 BooK/PAGE: h l  r y r l  

PROJECT NO(S): 0 LCO L , I )  , Z-t T 

Microwave-5J2!x- iatloii-Ficck-:TTntH &A .-a --- - ‘ . .-: - l * - i  

M ETHOD:3005A-305OB-305OB-7.5-30 1 OA-3020A-7760A-7740A>C,lO~. -HCIOJH2SO; 

MATRIX: Water&oil-Biota-Solid-Liquid-TCLP Ext-OTHER . 1 - 

ACID INORG #: HNO3# 5215 HCI# i a ‘ i ~ )  H2SO4# HC104# HF# H202# 
INSTRUMENT: GFAA-ICPdCP-MS IC FLAA-HYDRIDE-OTHER 

INTERNAL STD: Sc @ 10 P P M g B e  @ 10 PPM-SOURCE: INORG# 4 S L  I EXP: d o &  AMT: . ; z ” c - ~  

Oven/HotpIate/ Block ID: A VA Temperature (“C): i~ 44 1 

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

I 
* 20uL ICAL-1 Spex#4837 exp. 10/05 and 50ul Spike-I #5197 exp. 3/06 
*20ul Li IV #4628 exp. 8/05 
PBW&LCSW are prepared as 5mls 1%HN03/ 5% HCL 

I I I I I 

I 
FRM-191 (Rev 4/Jan 05) 



Standardization Rpt. 05/17/05 02 : 39: 43 PM page 1 

Method: DAILY2 Standard: blk 
Run Time: 05/17/05 14:35:09 010045 

Be3130 Bi2230 
- .OOOl - .  0 0 0 0  

. o o o o  . o o o o  
2.675 52.66 

Elem Ag328O A13082 As1890 

SDev . o o o o  . o o o o  . o o o o  
%RSD 111.7 .2976 164.1 

Avge - .  0000 .0004 - .  0000 
B 2496 
.OOOl 
. o o o o  
7.175 

- Ba4934 
- .  0000 

. o o o o  
117.5 

#1 
#2 

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

.0004 . o o o o  

.0004 - .  0001 
.OOOl 
.OOOl 

- .  0000  
- .  0000  

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

Elem 
Avge 
SDev 
%RSD 

Ca3179 
. o o o o  
. o o o o  
29.38 

Cd2265 Co2286 
. o o o o  - .  0000 
. o o o o  . o o o o  
15.31 159.4 

Cr2677 
-.  0000 

. o o o o  
69.85 

Cu3247 
.0003 
. o o o o  
.7898 

Fe2714 K - 7664 
. o o o o  .0004  
. o o o o  . O O O l  
129.0 25.11 

. 0003  

. 0 0 0 3  
.OOOl . 0005  
. o o o o  . 0 0 0 3  

#1 
#2 

, 0 0 0 0  
. o o o o  

. o o o o  . o o o o  

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

Li6707 Mg2790 
. o o o o  . o o o o  
. o o o o  . o o o o  
167.9 203.0 

Mn2576 
. o o o o  
. o o o o  
46.12 

Mo2020 
- .  0000 

. o o o o  
1063. 

Na3302 
- .  0001 

. o o o o  
32.95 

Na5889 
- .0170  

. o o o o  
.1669 

Elem 
Avge 
SDev 
%RSD 

La3988 
. o o o o  
.OOOl 
184.6 

- .OOOl 
-.  0002 .OOOl 

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

. o o o o  

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

- .0171 
- .0170  

P - 1782 2203/1 
. o o o o  .OOOl 
. o o o o  .OOOl 
8.587 133.6 

220312 
. o o o o  
. o o o o  
74.60 

Pd3404 
.OOOl 
.OOOl 
89.08 

S - 1820 
.OOOl 
. o o o o  
1.861 

Sb2068 
- .OOlO 
.OOOl 

5.208 

Elem 
Avge 
SDev 
%RSD 

Ni2316 
- . o o o o  

. o o o o  
233.7 

. o o o o  .OOOl 

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

.0002 

.OOOl 
.OOOl 
.OOOl 

- .  0 0 0 9  
- .  0010 

- .  0000  
. o o o o  

Th2837 
. o o o o  
. o o o o  
42.39 

1960/1 1960/2 
- . o o o o  - .  0000  

. o o o o  . o o o o  
63.91 334.1 

Si2881 
.0012 
. o o o o  
1.148 

Sn1899 
. o o o o  
.OOOl 
1333. 

Sr4215 
. o o o o  
0000 

2 2 0 . 6  

Elem 
Avge 
SDev 
%RSD 

Sc3613 
70.64 

.81 
1.146 

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

.0012 

.0012 
. o o o o  
- .  0000  

. o o o o  
- . o o o o  

. O O O l  

. o o o o  
70.07 
71.21 

Ti3349 
- .OOOl 
.OOOl 

67.47 

U 4090 
- .0002 - .  0001 
.OOOl ,0002 

65.19 160.7 

Tl1908 - V 2924 
- .  0000 

. o o o o  
23.48 

- W - 2079 
.0002 
.OOOl 
38.74 

Y 3710 
. o o o o  
. o o o o  
34.28 

- Zn2062 
- .  0000  

. o o o o  
141.4 

Elem 
Avge 
SDev 
%RSD 

. o o o o  

. o o o o  
0000  

- .  0000 
#1 
#2 

- .  0 0 0 0  
- .  0001 

- .  0002 . o o o o  
- .  0001 - .  0003 

- .oooo  
- . o o o o  

.0002 

.OOOl 

Elem 
Avge 
SDev 
%RSD 

Zr3496 
.OOOl 
. o o o o  
28.74 

#1 
#2 

.OOOl 

.OOOl 



Standardization Rpt. 

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

- -  - -  
- -  

Avge 706363 10000 - -  
SDev 8107.686 . O O O O O O O  - -  
%RSD 1.147807 . O O O O O O O  - -  

700630 1 0 0 0 0  - -  
- -  

#1 
#2 712096 1 0 0 0 0  

4 

05/17/05 02:39:43 PM Page 2 

5 
6 010746 

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



Standardization Rpt. 05/17/05 02:44:08 PM Page 1 

Method: DAILY2 Standard: clp - std4 
Run Time: 05/17/05 14:39:55 010047 
Elem A93280 As1890 2203/1 2203/2 Sb2068 1960/1 1960/2 

.1990 Avge .0771 .0949 
SDev . o o o o  . o o o o  .0014 . 0 0 0 9  .0005 . 0019  .0012  
%RSD .0548 .0028 .5084 .3674 .3688 .9919 .6166 

.2743 .2390 .1377 .1870 

#I .0771 .0949 .2733 .2384 .1373 .1857 ,1981 
#2 .0772 .0949 .2753 .2396 .1380 .1883 .1998 

Elem T11908 
Avge .1771 
SDev .0002 
%RSD .1233 

#I .1770 
#2 .1773 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elern sc 
Wavlen 361.384 - -  - -  
Avge 7 2 2 3 7 0  10000 - -  
SDev 

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

- -  - -  - -  2482.652 . O O O O O O O  - -  - -  
- -  - -  - -  - -  %RSD .3436774 . O O O O O O O  - -  



Standardization R p t .  05/17/05 02 : 47 : 50 PM Page 1 

Method: DAILY2 Standard: clp - stdl 
Run Time: 05/17/05 14:44:22 

Elem A13082 Ca3179 Fe2714 K - 7664 
Avge .0940 .2146 .0844 .2327 
S D e v  . O O O l  ,0001 ,0001 .0006 
%RSD .1114 .0670 .0549 .2499 

#I ,0939 .2145 .0844 .2323 
#2 .0941 .2147 .0845 .2331 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 703228 10000 
SDev 2438.104 . O O O O O O O  - -  - -  
%RSD ,3467018 . O O O O O O O  - -  - -  

- -  - -  - -  

- -  - -  

704952 10000 - -  - -  
- -  - -  

#1 
#2 701504 10000 

Li6707 
3.525 
.002 
.0646 

3.523 
3.526 

5 
NOTUSED 

010048 
Mg2790 Na3 3 02 
.0811 .0078 
. o o o o  . o o o o  
.0377 .0618 

.0811 .0078 

.0811 .0078 

6 7 
NOTUSED NOTUSED 
- -  - -  



Standardization Rpt. 05/17/05 02:51:31 PM Page 1 

Method: DAILY2 Standard: clp - std5 
Run Time: 05/17/05 14:48:02 010049 

B 2496 Bi2230 Mo2020 P - 1782 Si2881 Sn1899 Sr4215 Elem - 
Avge .1389 .0248 .2467 .0255 .1428 .1279 2.681 
SDev .0002 . o o o o  .0008 . O O O l  .0004 .0002 .001 

.0299 .3100 .5160 .2556 .1234 .0390 %RSD .1127 

#I .1388 .0248 .2462 .0256 .1431 .1277 2.680 
#2 .1390 .0249 .2473 .0254 .1426 .1280 2.681 

Elem Ti3349 
Avge 2.641 
SDev .003 
%RSD .0980 

#I 2.639 
#2 2.643 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 7 3 8 8 9 6  

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  10000 - -  - -  
- -  - -  - -  - -  SDev 2155 .968  . O O O O O O O  - -  

%RSD .2917826 . O O O O O O O  - -  - -  - -  - -  - -  
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Method: DAILY2 Standard: c lp  - std2 
Run Time: 05/17/05 14:51:42 

Elem Ba4934 Be3130 Cr2677 Cu3247 Ni2316 
Avge 1.183 1.354 .3748 ,2864 .2857 
SDev .001 . o o o  . O O O l  .0002 .0002 
%RSD .0637 .0344 .0128 .0642 .0665 

010050 

#1 1.184 1.354 .3748 .2865 .2855 
#2 1.183 1.354 .3748 .2863 .2858 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 719370 10000 
SDev 1671.601 . O O O O O O O  - -  - -  
%RSD .2323700 . O O O O O O O  - -  

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



Standardization Rpt. 05/17/05 02 : 58 : 32 PM 

Method: DAILY2 
Run Time: 05/17/05 

Standard: clp - std3 
14:55:04 

010051 Elem 
Avge 
SDev 
%RSD 

Cd2265 
,8293 
.0015 
.1829 

Co2286 
,1753 
.0003 
.1479 

Mn2576 
.7778 
.0008 
.lo72 

V - 2924 
.1797 
.OOOl 
.0722 

Zn2062 
.2472 
.0008 
.3154 

#1 
#2 

.2477 

.2466 
.8303 
.8282 

.1755 

.1752 
.7784 
,7772 

.1796 

.1798 

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

5 6 
NOTUSED NOTUSED 
- -  - -  

1 
*Counts 
sc 
361.384 
741304 
3233.599 
,4362039 

2 
Time 
- -  

3 
NOTUSED 

4 
NOTUSED 

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

#1 
#2 

739018 
743591 

1 0 0 0 0  
1 0 0 0 0  
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Method: DAILY2 Standard: clp-std6 
Run Time: 05/17/05 14:58:44 010052 

W 2079 - U 4090 
.0968 .0705 .1611 

.6814 .0464 ,1027 .2307 .2974 .0772 

- S 1820 Th2837 Elem La3988 Na5889 Pd3404 - 
Avge .5171 .0473 ,1995 .0270 
SDev .0003 
%RSD ,0529 

,0003 ,0001 . o o o o  .0002 ,0002 . O O O l  

.5173 .0475 

.5169 .0470 

Y 3710 Zr3496 Elem - 
Avge .7778 1.992 
SDev . o o o o  .001 
%RSD .0046 .0515 

#I .7777 1.993 
#2 .7778 1.992 

IntStd 1 2 
Mode *Counts Time 

.1995 .0270 

.1994 .0270 
.0969 
.0966 

.0707 .1612 
,0704 ,1610 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Slope = Conc (SIR) /IR 

Element 
Ag328O 
A13082 
As1890 
B 2496 
Ba4934 
Be3130 
Bi2230 
Ca3179 
Cd2265 
Co2286 
Cr2677 
Cu3247 
Fe2714 
K 7664 
La3988 
Li6707 
Mg2790 
Mn2576 
Mo2020 
Na3302 
Na5889 
Ni2316 
P 1782 
2203/1 
2203/2 
Pd3404 
S 1820 
Sb2068 
Sc3613 
1960/1 
1960/2 
Si2881 
Pb220 
Se196 
Sn1899 
Sr4215 
Th2837 
Ti3349 
T11908 
U 4090 
V-2924 
W-2079 
Y-3710 
Zn2062 
Zr3496 

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

High std 
clp std4 
c l p-s t dl 
clp-std4 
clp-std5 
clp'std2 
clp-std2 
clp-std5 
c lp-s t dl 
c 1 p-s t d3 
cl~-std3 
clp-std2 
clp-std2 
c l p-s t dl 
c 1 p1s t d 1 
clp std6 
ch-stdl 
clp stdl 
clp-std3 
c 1 p-s t d 5 
clpss t dl 
clp-std6 
clp-std2 
clp std5 
clpIstd4 
clp-s t d4 
c1D std6 
clbIstd6 
clp std4 
blk- 
clp - std4 
clp- std4 
cl~-std5 
NObE 
NONE 
c l ~  std5 
clp-std5 
c ~D-S t d6 
c l p-s - t d5 
c 1 pp- s t d4 
cl~-std6 
clp std3 
c ~D-S t d6 
c IpIs t d6 
clp std3 
clprstd6 

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

Slope 
25.9230 
533.810 
105.310 
72.0339 
8.45145 
3.69229 
199.358 
233.031 
12.0559 
57.0268 
26.6809 
34.9519 
592.696 
215.259 
19.3560 
2.83710 
308.260 
12.8576 
40.5374 
6325.83 
15.6322 
35.0032 
392.812 
36.4595 
41.8463 
51.5120 
371.843 
72.1291 
1.41566 
53.4638 
50.2578 
70.3466 
1.00000 
1.00000 
78.2636 
3.73041 
107.929 
3.78642 
56.4003 
149.664 
55.6293 
31.0581 
12.8551 
40.4561 
5.48653 

Y-intercept 
.000529 

,002806 
- .006932 
.000071 
.000290 
.004080 
- .  004131 
- .  000367 

- .188554 

,000640 
.000075 
- .  009773 
- .  019020 
- .  084536 
- .  000623 
- .000043 
- .001987 
- .  000136 
.000061 
.835759 
.266421 
.000301 
- .  005286 
- .  001847 
- .  000885 
- .  007037 
- ,049478 
.070437 
. o o o o o o  
,001810 
.000363 
- .  086350 
. o o o o o o  
. o o o o o o  
- .  000300 
- .  000019 
- .  004978 
.000320 
.009257 
.018790 
.001809 
- .  005707 
- .  000145 
.000028 
- .  000677 

Date CbldhBZIized 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
*NOT STANDARDIZED 
*NOT STANDARDIZED 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
05/17/05 02:58:44 
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Method: DAILY2 S a m p l e  N a m e :  ICV/CCV Operator:  
Run T ime :  0 5 / 1 7 / 0 5  1 5 : 0 4 : 3 8  
C o m m e n t  : 
Mode: CONC Corr. F a c t o r :  1 

010051 

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

Ag328O 
PPm 
. 9 8 5 1  
. 0 0 3 0  
. 3 0 6 2  

A13082 
PPm 
9 . 8 6 7  

. 0 1 4  
. 1 4 4 7  

As1890  
PPm 
5 . 1 0 4  

. 0 0 5  
. 0 9 5 3  

B 2 4 9 6  

4 . 9 0 1  
. 0 0 5  

. 1 1 1 9  

PPm 
Ba4934  
PPm 
1 0 . 0 1  

02  
. 1 6 6 5  

Be3130 
PPm 
. 9 8 9 7  
.OOlO 
. 0 9 9 7  

B i 2 2 3 0  
PPm 
5 . 0 7 0  

. 0 1 6  
. 3 2 4 8  

#1 
#2 

. 9 8 7 2  

. 9 8 2 9  
9 . 8 7 7  
9 . 8 5 7  

5 . 1 0 1  
5 . 1 0 8  

4 . 8 9 8  
4 . 9 0 5  

1 0 . 0 2  
9 . 9 9 4  

. 9 8 9 0  

. 9 9 0 4  
5 . 0 8 2  
5 . 0 5 9  

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

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

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

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

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

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

Errors 
V a l u e  
Range 

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

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

Cd2265 
PPm 
1 . 0 3 4  

. 0 0 5  
. 4 5 3 7  

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

. 0 0 3  
. 1 6 3 9  

Cu3247 
PPm 
2 . 0 2 7  

. 0 0 8  
. 3 8 4 9  

Fe2714  
PPm 
1 0 . 5 5  

. 0 5  
. 4 5 9 3  

K 7664 

1 8 . 7 5  
. 0 8  

. 4 0 9 9  

PPm 
Ca3179 
PPm 
2 0 . 1 1  

. 0 2  
. 0 7 5 1  

Co2286 
PPm 
5 . 1 9 1  

. 0 0 3  
. 0 5 7 1  

#I 
#2 

2 0 . 1 0  
2 0 . 1 2  

1 . 0 3 0  
1 . 0 3 7  

5 . 1 8 9  
5 . 1 9 3  

1 . 9 8 2  
1 . 9 8 7  

2 . 0 3 3  
2 . 0 2 2  

1 0 . 5 9  
1 0 . 5 2  

1 8 . 8 1  
1 8 . 7 0  

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

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

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

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

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

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

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

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

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

L i 6 7 0 7  
PPm 
5 . 2 0 2  

. 0 0 8  
. 1 6 0 0  

Mg2790 
PPm 
2 0 . 0 7  

.01 
. 0 2 5 1  

Mn2576 
PPm 
1 . 0 4 4  

. o o o  
. 0 0 3 6  

Mo2020 
PPm 
5 . 1 7 0  
.001 

. 0 2 3 8  

Na3302 
PPm 
2 8 . 4 4  

. 0 8  
. 2 8 3 6  

Na5889 
PPm 

4 4 1 . 1 9  
. 0 8  

, 1 9 8 8  

La3988 
PPm 
4 . 9 2 1  

. o o o  
, 0 0 6 6  

5 . 2 0 8  
5 . 1 9 7  

2 0 . 0 7  
2 0 . 0 7  

1 . 0 4 4  
1 . 0 4 4  

5 . 1 6 9  
5 . 1 7 0  

2 8 . 3 8  
2 8 . 4 9  

4 4 1 . 2 5  
4 4 1 . 1 4  

4 . 9 2 2  
4 . 9 2 1  

QC F a i l  
3 0 . 0 0  
1 0 . 0 0  

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

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

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

QC P a s s  
3 0 . 0 0  
1 0 . 0 0  

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

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

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

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

. 0 1 6  
. 3 3 2 1  

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

. 0 3 4  
. 6 8 2 7  

Pd3404  
PPm 
. 9 9 5 6  
. 0 0 2 5  
. 2 5 2 1  

S 1 8 2 0  

. 9 8 8 4  

. 0 0 4 1  

. 4 1 8 2  

PPm 
Sb2068 
PPm 
1 . 0 0 9  
.001 

. 0820  

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

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

. 0 0 6  
. 1 1 2 1  

P 1 7 8 2  

5 . 1 4 3  
. 0 1 8  

. 3 4 8 0  

PPm 

. 9 9 1 3  
, 9 8 5 4  

1.010 
1.009 

4 . 9 7 9  
4 . 9 7 1  

5 . 1 3 0  
5 . 1 5 6  

4 . 9 4 3  
4 . 9 6 6  

4 . 9 9 4  
4 . 9 4 6  

. 9 9 3 9  

. 9 9 7 4  

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

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

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

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

NOCHECK NOCHECK 

S i 2 8 8 1  

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

E r r o r s  
Va lue  
Range 

Sn1899 E l e m  1 9 6 0 / 1  1 9 6 0 / 2  Pb220 S e 1 9 6  S c 3 6 1 3  
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PPm 
4.965 
.017 
.3452 

ppm Ol$3455 .949 
5.224 U n i t s  

A v g e  
S D e v  
%RSD 

%R 
99.02 

.76 
,7656 

P P m  
5.209 
.007 
.1338 

P P m  
5.232 
.059 

1.136 

P P m  
5.139 
.005 
.lo68 

.042 .006 
.8028 .1299 

5.254 4.944 
5.194 4.953 

5.143 
5.135 

4.977 
4.953 

5.274 
5.190 

#1 
#2 

99.56 
98.48 

5.214 
5.204 

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

QC P a s s  
5.000 
1 0 . 0 0  

QC Pass 
5.000 
1 0 . 0 0  

NOCHECK NOCHECK NOCHECK E r r o r s  
V a l u e  
R a n g e  

U 2924 W 2079 

5.069 1.066 
. 003  .005  
.0598 .4433 

- 
PPm PPm 

T11908 
PPm 
5.161 
.014 
.2729 

U 4090 
PPm 

Q .  8712 
.0375 
4.302 

Ti3349 
P P m  
4.968 
.002 
.0345 

Th2837 
P P m  
,9832 
,0030 
.3043 

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

Sr4215 
PPm 
5.200 
.001 
.0168 

5.071 1.063 
5.067 1.070 

Q .  8977 
Q .  8447 

4.969 
4.967 

5.152 
5.171 

,9853 
.9811 

#1 
#2 

5.200 
5.201 

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

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

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

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

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

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

E r r o r s  
V a l u e  
R a n g e  

Zr3496 
PPm 
4.856 

. o o o  
.0079 

Zn2062 
PPm 
1.049 
.002 
.1444 

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

Y - 3710 
PPm 
4.991 
.007 
.1365 

4.857 
4.856 

1.048 
1.050 

4.995 
4.986 

QC Pass 
5.000 
1 0 . 0 0  

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

E r r o r s  
V a l u e  
R a n g e  

QC Pass 
5.000 
1 0 . 0 0  
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IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 2 3 4 5 6 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
699388 1 0 0 0 0  
5 3 3 8 . 6 5 6  . O O O O O O O  - -  
.7633325  . O O O O O O O  - -  

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

- -  - -  - -  - -  
- -  - -  - -  - -  
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Method: DAILY2 Sample Name: ICB/CCB 
Run Time: 05/17/05 15:11:14 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 

Avge - . o o o o  - .  0020 . O O l O  .0059 
SDev .0005 .0028 .0011 .0025 
%RSD 1636. 142.0 108.6 41.94 

Units ppm PPm PPm PPm 

#1 - .  0004 - .  0039 .0002 .0077 
#2 .0003 . o o o o  .0018 .0042 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 .0500 
Low -.  0050 - .0500 - .  0050 - .  0500 
Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge - .0013 - .0003 - .  0001 . O O O l  
SDev .0005 .0004 .0003 .0006 
%RSD 36.35 144.5 242.8 426.7 

#1 - .OOlO - .0005 - .  0003 - .0003 
#2 - .0016 . o o o o  .OOOl .0006 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 .0050 
L o w  - .  0500 - .0050 - ,0050 - .0050 

Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge - .  0010 . o o o o  - .  0038 - .  0000 
SDev . O O O l  . o o o o  . O O l O  . O O O l  
%RSD 13.27 46.82 27.03 1625. 

#I - .0009 . o o o o  - .  0045 . o o o o  
#2 - .OOlO . o o o o  - .  0 0 3 1  - .  0000 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 .0050 
Low - .0050  - ,0050 - .  0500 - .  0050 
Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge . O O O l  H.0130 - .  0017 - .0024 
SDev .0020 .0045 .0043 .0007 
%RSD 2010. 34.96 253.7 30.92 

#I - .  0013 .0098 .0013 - .  0030 
#2 .0015 H. 0162 - .  0047 - .  0019 
Errors LC Pass LC High NOCHECK NOCHECK 

L o w  - .0050 - .  0100 
High .0050 . O l O O  

Elem Sc3613 1960/1 1960/2 Si2881 

Operator: 

010057 
Ba4934 Be3130 Bi2230 
PPm PPm PPm 
. o o o o  . O O O l  .0029 
. o o o o  . o o o o  .0032 
70.44 49.29 109.6 

. O O O l  . O O O l  .0007 

. o o o o  . o o o o  .0052 

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

Cu3247 Fe2714 K 7664 
PPm PPm PPm 
. O O O l  - .  0039 - .  0139 
.0003 .0112 .0139 
538.8 284.4 100.2 

- .  0001 . 0 0 4 0  - .  0040 
.0002 - .  0118 - .  0237 
LC Pass LC Pass LC Pass 
.0050 .0250 .1000 
- .0050 - .  0250 - . l o o 0  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0014 L-. 1282 - .  0014 
.0013 .1752 ,0023 
99.36 136.6 164.8 

.0023 - .  0044 - .  0030 

. 0004  L- .2521 .0002 

LC Pass LC Low LC P a s s  
.0050 .0500 .0500 
- .  0050 - .  0500 - .  0500 
Pd3404 S 1820 Sb2068 
PPm PPm PPm 
- .0046 - .  0002 - .0023 
.0006 .0078 .0011 

13.91 3334. 48.88 

- .  0042 .0053 - .  0031 
L- .0051 - .0058 - .0015 

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

Pb220 Se196 Sn1899 



Analysis Report Blank Sample 0 5 / 1 7 / 0 5  0 3  : 1 5  : 4 8  PM Page 2 

Units 
Avge 
SDev 
%RSD 

%R 
1 0 0 . 6  

. 9  
, 8 5 0 7  

PPm 
- . 0 0 2 2  

. 0 0 0 9  
4 3 . 1 0  

PPm PPm 
. 0 0 3 4  . 0 0 1 7  
.0011 . 0 0 2 3  
3 2 . 2 7  1 3 7 . 2  

PPm 
. 0 0 4 4  
, 0 0 4 0  
9 0 . 9 0  

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

#1 
#2 

9 9 . 9 6  
1 0 1 . 2  

. 0 0 4 2  . o o o o  

. 0 0 2 6  , 0 0 3 3  
. 0 0 7 2  
, 0 0 1 6  

- .  0 0 1 5  
- .  0 0 2 8  

. 0 0 1 4  - .  0002  

. 0 0 3 1  . 0 0 1 9  

E r r o r s  
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  .0050  
- .  0 0 5 0  - .  0050  

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837  T i 3 3 4 9  
PPm PPm - .  0 0 0 9  , 0 0 0 2  

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

T11908 
PPm - .  0 0 0 1  

, 0 0 4 1  
6 1 1 8 .  

U 4 0 9 0  
PPm - .  0 3 6 1  

. 0 0 7 5  
2 0 . 6 9  

V 2924 W 2 0 7 9  

. 0 0 0 3  . 0 0 3 8  

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

PPm PPm 
S r 4 2 1 5  
PPm - .  0000  

. o o o o  
1 4 . 7 1  

#1 
#2 

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

.OOOl . 0 0 5 6  

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

. 0 0 0 4  . 0 0 0 2  
- .  0022  . 0 0 0 2  

- .  0030  
. 0 0 2 8  

LC Pass LC Pass 
. 0 0 5 0  .OlOO 
- , 0 0 5 0  - .OlOO 

E r r o r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass LC Pass 
. O l O O  . 0 0 5 0  
- .  0 1 0 0  - . 0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
* 1000 
- .  1000 

E l e m  
Units 
Avge 
SDev 
%RSD 

Y 3710  

, 0 0 0 1  
, 0 0 0 1  
6 2 . 8 0  

PFm 
Zn2062 Z r 3 4 9 6  
PPm PPm - .  0 0 0 0  . o o o o  

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

#1 
#2 

, 0 0 0 2  
.OOOl 

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

E r r o r s  
High 
Low 

LC Pass 
. 0050  
- , 0 0 5 0  

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



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
710290 
6 0 7 8 . 9 9 7  
.8558478 

7 0 5 9 9 1  
714588 

Blank Sample 

2 
Time 
- -  

3 
NOTUSED 

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

10000 
1 0 0 0 0  

- -  
- -  

0 5 / 1 7 / 0 5  0 3 : 1 5 : 4 8  PM page 3 

5 6 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: CRI 
Run Time: 05/17/05 15:16:04 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge .0192 .0959 .0218 
SDev .0006 .0008 .0041 
%RSD 2.894 .8523 18.83 

Units ppm PPm PPm 

#I ,0196 .0953 .0247 
#2 ,0188 .0965 .0189 

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

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0002 .0104 .lo20 
SDev . o o o o  .0002 .0012 
%RSD 7.067 1.997 1.212 

#1 .0003 . 0 1 0 5  .lo29 
#2 .0002 .0102 .lo11 

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

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0007 .0784 - .0074 
SDev .OOOl . o o o o  .0022 
%RSD 10.39 .0297 29.68 

#1 - .0007 .0784 - .0058 
#2 - .0006  .0784 - .  0089 
Errors NOCHECK QC Pass NOCHECK 
Value . l o o 0  
Range 50.00 

Elem Ni2316 P 1782 2203/1 

Avge .0805 1086 .0025 
SDev .OOOl .0052 .0022 
%RSD .1388 4.808 87.66 

Units ppm PPm PPm 

#1 .0806 .lo49 .0041 
#2 .0805 .1123 . O O l O  

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

Elem Sc3613 1960/1 1960/2 

05/17/05 03:20:37 PM page 1 

Operator: 

010060 

B 2496 Ba4934 Be3130 Bi2230 

.lo52 .0206 .0099 .0059 

.0006 .OOOl . o o o o  .0031 

.5672 .4041 .3801 52.58 

P& PPm PPm PPm 

.lo56 .0207 .0099 .0037 

.lo48 .0205 .0099 .0081 

QC Pass QC Pass QC Pass NOCHECK 
. l o o 0  .0200 .OlOO 
50.00 50.00 50.00 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.0201 .0488 .0779 - .  0189 
.0005 .0004 .0125 .0014 
2.661 .8725 16.09 7.287 

.0205 .0491 .OB67 - .  0199 

.0198 .0485 .0690 - .  0179 
QC Pass QC Pass QC Pass NOCHECK 
.0200 . 0 5 0 0  . l o o 0  
50.00 50.00 50.00 

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
.0312 ,0206 - ,2751 .0016 
. O O O l  .OOOl .1448 .0016 
.1960 .7443 52.63 99.62 

.0312 .0205 - .1727 . 0005  

.0311 .0207 - .3774 .0027 

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

2203/2 Pd3404 S 1820 Sb2068 

.0064 - .  0036 - .0082 .1242 

.0002 .0009 .0168 .0025 
2.782 24.25 204.3 1.997 

PPm PPm PPm PPm 

.0065 - .  0030 .0037 .1260 

.0063 - .  0042 - .  0201 .1225 

NOCHECK NOCHECK NOCHECK QC Pass 
. 1200  
50.00 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 

Units %R 

SDev .2 
%RSD .1627 

Avge 101.7 

#I 101.8 
# 2  101.6 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge .0216 
SDev . o o o o  
%RSD .0398 

#1 ,0216 
#2 .0216 

Errors QC Pass 
Value . 0 2 0 0  
Range 50.00 

Elem Y 3710 
Units pPm 
Avge - .  0000 
SDev .0003 
%RSD 1233. 

#1 .0002 
#2 - .  0002 
Errors NOCHECK 
Value 
Range 

QC Standard 

PPm PPm 
.0106 .0104 
.0034 .0021 
31.84 20.29 

.0082 ,0118 

.0130 .0089 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm - .  0020 .0201 
.0009 .OOOl 

45.73 .5677 

- .0014 .0202 
- .  0027 .0200 

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

Zn2062 Zr3496 
PPm PPm 
.0419 .0935 
.0002 .0004 
.4059 .4534 

.0420 ,0938 

.0418 .0932 

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

o10orje 05/17/05 03:20:37 PM 

PPm PPm PPm PPm 
.lo73 .0051 .0104 .1021 
.0003 .0009 .0003 .0016 
.3159 16.68 2.641 1.525 

.lo71 .0057 .0106 .1010 

.lo76 .0045 .0103 .1032 

QC Pass QC Pass QC Pass QC Pass 
. l o o 0  .0060 .OlOO .1000 
50.00 50.00 50.00 50.00 

T11908 U 4090 V 2924 W 2079 

.0233 .1445 .1014 - .  0001 

.0036 .0136 .0013 .0022 
15.58 9.434 1.246 1491. 

PPm PPm Pi% P b  

.0207 .1541 .1023 .0014 

.0258 .1349 .1006 - .0017 

QC Pass QC Pass QC Pass NOCHECK 
. 0 2 0 0  . 2 0 0 0  .1000 
50.00 50.00 50.00 



Analysis Report 

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

1 
*Counts 
sc 
3 6 1 . 3 8 4  
718260  
1 1 6 7 . 4 3 3  
.1625362  

719086  
717435  

QC Standard 

2 3 
Time NOTUSED 

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

10000  - -  
1 0 0 0 0  - -  

0 5 / 1 7 / 0 5  0 3 : 2 0 : 3 7  PM page 3 

010062 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  



Analysis Report QC Standard 

Method: DAILY2 Sample Name: ICSA 
Run Time: 05/17/05 15:20:49 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge - .  0015 514.6 .0024 
SDev .0004 . o  .0022 
%RSD 25.35 .0032 89.20 

#I - .0017 514.6 .0009 
#2 - .  0012 514.6 .0039 

Errors NOCHECK QC Pass NOCHECK 
Value 500.0 
Range 20.00 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 466.4 . o o o o  .0004 
SDev 1.1 .0003 . O O O l  
%RSD .2271 8899. 15.29 

#I 465.6 .0002 . 0 0 0 5  
#2 467.1 - .0002 .0004 

Errors QC Pass NOCHECK NOCHECK 
Value 500.0 
Range 20.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0042 .0003 542.5 
SDev .0007 . o o o o  .2 
%RSD 16.49 12.73 .0323 

#1 .0037 ,0002 542.3 
#2 .0047 .0003 542.6 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P 1782 2203/1 

Avge .0009 - .  0217 .0363 
SDev .0003 .0034 .0130 
%RSD 32.07 15.89 35.90 

Units ppm PPm PPm 

#I ,0012 - .  0241 ,0456 
#2 .0007 - .  0192 .0271 

Errors NOCHECK NOCHECK NOCHECK 
Value 
Range 

Elem Sc3613 1960/1 1960/2 

05/17/05 03:25:22 PM Page 1 

Operator: ' 

010063 

B 2496 Ba4934 Be3130 Bi2230 

- .  0165 .0023 .OOOl .0153 
.0002 . o o o o  . o o o o  .0044 

1.084 1.555 36.27 28.87 

PPm PPm PPm P b  

- .0163 .0023 . o o o o  .0184 
- .0166 .0023 . O O O l  .0121 

NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 

.0002 .0008 191.8 - .  0221 

.0007 . 0 0 0 6  .3 .0145 
282.0 79.92 .1774 65.72 

PPm PPm PPm PPm 

- .0002 .0012 192.0 - .0323 
- .0118 .0007 . 0003  191.5 

NOCHECK NOCHECK QC Pass NOCHECK 
200.0 
20.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
- .0032 - .  0006 .2437 - .  0255 
. O O O l  .0015 .1936 .0020 

4.189 261.5 79.46 7.914 

- .0017 .lo67 - .  0270 - .0033 - .  0031 . 0 0 0 5  .3806 - .  0241 
NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S 1820 Sb2068 

- .  0360 .0120 .0126 .0034 
.0072 .0032 .0158 .0056 

26.77 125.1 164.8 20.00 

PPm PPm PPm PPm 

- .  0411 .0097 .0238 - .  0006 
- .  0309 .0142 .0015 .0074 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 



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

010064 
PPm PPm PPm PPm - .  0 0 7 3  - .  0 1 1 9  - .  0030 - . 0 0 4 9  

. 0019  . 0 0 0 5  . O O O l  , 0 0 1 2  
2 6 . 5 1  3 . 8 5 7  4 . 0 1 3  2 3 . 8 0  

Units 
Avge 
SDev 
%RSD 

%R 
9 3 . 2 1  

. 2 5  
.2712  

PPm PPm 
- . 0 0 1 9  - .  0 0 3 5  

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

9 3 . 3 9  
9 3 . 0 3  

, 0 0 1 2  - .  0050  
- , 0 0 4 9  - .  0 0 2 1  

- .  0 0 8 6  - . 0 1 2 2  - .  0029  - .  0057  
- .  0 0 4 1  - . 0 0 5 9  - .  0 1 1 6  - .  0 0 3 1  

Errors 
Value 
Range 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837  T i 3 3 4 9  
PPm PPm 
. 0 1 5 1  - .  0 0 1 3  
. 0 0 0 2  . O O O l  
1 . 4 5 1  5 . 3 7 2  

T11908  U 4 0 9 0  V - 2924  W 2 0 7 9  

- .  0 2 1 6  . O O O l  . 0 0 3 8  . 0 0 7 0  
. 0 0 0 6  . 0 2 1 1  , 0 0 0 3  .0013 
8 . 4 6 0  9 7 . 5 4  2 7 0 . 4  3 5 . 3 2  

PPm PPm PPm PPm 
S r 4 2 1 5  
PPm 
. 0 1 6 8  
.OOOl 
. 2 8 9 9  

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

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

. 0 1 5 0  - .  0 0 1 3  

. 0 1 5 3  - .  0012  

NOCHECK NOCHECK NOCHECK NOCHECK Errors 
Value 
Range 

NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

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

Y 3710  
PP" - .  0 0 0 5  

. o o o o  
6 . 2 2 8  

- .  0004 
- . 0 0 0 5  

. 0 0 8 0  - .  0 0 0 7  

. 0 0 8 1  . o o o o  

NOCHECK NOCHECK Errors 
Value 
Range 

NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361 .384  
658363 
1 7 7 0 . 5 9 5  
. 2 6 8 9 3 9 1  

659615 
6 5 7 1 1 1  

QC Standard 

2 
Time 

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

10000  
1 0 0 0 0  

0 5 / 1 7 / 0 5  03 : 2 5  : 2 2  PM Page 3 

' 010065 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: ICSAB 
Run Time: 05/17/05 15:25:34 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge 1.094 517.0 1.042 
SDev .003 .4 ,007 
%RSD .2528 .0719 ,6789 

Units ppm PPm PPm 

#I 1.096 517.3 1.037 
#2 1.092 516.8 1.047 

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

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 467.2 .9898 .4990 
SDev 1.3 .0008 .0019 
%RSD .2701 .0755 .3706 

#1 466.3 .9893 .4977 
#2 468.1 .9904 .5003 

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

Elem La3988 Li6707 Mg2790 

Avge .0041 1.300 546.9 
SDev .0011 ,007 .8 
%RSD 26.18 .5549 .1521 

Units ppm PPm PPm 

#1 .0034 1.305 546.3 
#2 .0049 1.295 547.5 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P 1782 2203/1 

Avge .9406 1.035 1.015 
SDev .0040 .021 .002 
%RSD .4296 2.043 .2223 

Units ppm PPm PPm 

#I .9434 1.050 1.013 
#2 .9377 1.020 1.016 

Errors QC Pass NOCHECK NOCHECK 
Value 1.000 
Range 20.00 

Elem Sc3613 1960/1 1960/2 

05/17/05 03 : 30: 08 PM Page 1 

Operator: 

OlOQ66 

B 2496 Ba4934 Be3130 Bi2230 

1.053 .5282 .4863 .0142 
. o o o  .0009 .0006 .0056 
.0084 .1740 .1213 39.48 

PPm PPm PPm PPm 

1.053 .5288 .4859 .0102 
1.053 .5275 ,4868 .0181 

QC Pass QC Pass QC Pass NOCHECK 
1.000 . 5 0 0 0  .5000 
20.00 20.00 20.00 

Cr2677 Cu3247 Fe2714 K 7664 

.4843 .5476 192.7 

.0011 .0019 . o  .0254 

.2294 .3541 .0257 109.7 

PPm PPm PPm PPm - .  0232 

- .  0411 
- .0052 

.4836 .5490 192 6 

.4851 .5463 192.7 

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

Mn2576 Mo2 02 0 Na3302 Na5889 
PPm PPm PPm PPm 
.5080 1.049 .3526 - .  0188 
.0006 .005 .2302 .0019 
.1288 .4835 65.29 10.09 

.5075 1.045 .1898 - .  0202 

.5085 1.053 .5154 - .0175 

QC Pass QC Pass NOCHECK NOCHECK 
.5000 1.000 
20.00 20.00 

2203/2 Pd3404 S 1820 Sb2068 

.0073 - .  0005 1.064 .9485 
. O O O l  .0040 .0171 .002 
.0142 55.66 3314. .1940 

PPm PPm PPm PPm 

.9484 .0044 .0116 1.065 

.9486 .0101 - .  0126 1.062 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

Si2881 Pb220 Se196 Sn1899 



Analysis Report QC Standard 0 5 / 1 7 / 0 5  0 3 : 3 0 : 0 8  PM Page 2 

010067 
PPm PPm 
1 . 0 2 7  1 . 0 2 4  

. 0 0 4  .001 
. 3611  . 1 4 0 0  

PPm 
1 . 0 7 6  

. 0 0 5  
. 4 7 8 5  

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

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

PPm 
1 . 0 2 5  

PPm 
1 . 0 2 9  

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

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

. 9 7 0 0  

. 9 7 1 2  
1 . 0 7 2  
1 . 0 7 9  

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

#I 9 4 . 6 9  
#2  9 4 . 0 6  

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

QC Pass 
1.000 
2 0 . 0 0  

QC Pass 
1.000 
2 0 . 0 0  

NOCHECK NOCHECK Errors NOCHECK 
Value 
Range 

V 2 9 2 4  W 2 0 7 9  

.5108 . 0 0 0 9  
, 0 0 1 4  . 0 0 0 9  
. 2 7 9 0  9 9 . 8 4  

- 
PPm PPm 

U 4 0 9 0  - T11908  
PPm 
. 9 9 3 3  
. O O l O  
. 0 9 9 8  

Th2837 T i 3 3 4 9  E l e m  S r 4 2 1 5  
Units ppm 
Avge 1 . 0 9 0  
SDev .001 
%RSD . 0 7 7 6  

PPm 
1 . 0 4 3  PPm 

.0111 
PPm 
1.000 

. 0 3 6  
3 . 4 1 9  

. 0 0 0 7  . o o o  
6 . 1 9 0  . 0 0 4 3  

.5118 , 0 0 0 3  

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

1 . 0 1 8  
1 . 0 6 9  

. 0 1 1 5  1 . 0 0 0  

. 0 1 0 6  1 . 0 0 0  
#I 1 . 0 9 0  
#2 1 . 0 8 9  

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

QC Pass 
1.000 
20.00 

NOCHECK NOCHECK QC Pass 
1.000 
2 0 . 0 0  

Errors QC Pass 
Value 1.000 
Range 2 0 . 0 0  

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

. 0 0 4  . 0 0 0 7  
. 3 9 0 9  . 0 7 4 5  

Elem Y 3710  
Units pPm 
Avge - .  0004 
SDev . O O O l  
%RSD 1 6 . 5 8  

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

#1 - .  0 0 0 5  
#2 - .  0004 

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

E r r o r s  NOCHECK 
Value 
Range 



Analysis Report QC Standard 

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

- -  - -  
- -  

666618 1 0 0 0 0  - -  
SDev 3114.098 . O O O O O O O  - -  
%RSD .4671488 . O O O O O O O  - -  

- -  668820 1 0 0 0 0  #1 
#2 664416 1 0 0 0 0  - -  

4 

0 5 / 1 7 / 0 5  03:30:08 PM Page 3 

5 6 010068 



Analysis Report QC Standard 05/17/05 03:38:36 PM Page 1 

Method: DAILY2 Sample Name: ICV/CCV Operator: 
Run Time: 05/17/05 15:34:01 
Comment : 
Mode: CONC Corr. Factor: 1 

010069 

Be3130 Bi2230 
PPm PPm 
.9882 5.063 
.0018 .025 
.1786 .4872 

Elem Ag3280 A13082 As1890 

Avge .9826 9.824 5.080 
SDev .0004 . o o o  .015 
%RSD .0438 .0035 .2883 

Units ppm PPm PPm 
B 2496 

4.892 
.026 
.5274 

PPm 
Ba4934 
PPm 
9.986 
.023 
.2269 

#1 .9829 9.824 5.090 
#2 .9823 9.823 5.070 

4.873 
4.910 

9.970 
10.00 

.9894 5.045 

.9869 5.080 

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

QC Pass 
5.000 
10.00 

QC Pass 
10.00 
10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Elem Ca3179 Cd2265 Co2286 

Avge 20.05 1.032 5.184 
SDev .07 .002 .015 
%RSD .3588 .1575 ,2933 

Units ppm PPm PPm 
Cu3247 
PPm 
2.028 
.001 
.0539 

Fe2714 K 7664 

10.54 18.73 
.08 .07 

.7404 .3989 

PPm PPm 
Cr2677 
PPm 
1.983 
.005 
.2330 

1.986 
1.979 

2.027 
2.029 

10.60 18.68 
10.49 18.78 

#I 20.10 1.033 5.194 
#2 20.00 1.031 5.173 

QC Pass 
2.000 
10.00 

QC Pass 
2.000 
10.00 

QC Pass QC Pass 
10.00 20.00 
10.00 10.00 

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

Mo2020 
PPm 
5.153 
.003 
.0650 

Na3302 Na5889 
PPm PPm 
28.24 441.12 

.33 .04 
1.168 .0910 

Elem La3988 Li6707 Mg2790 

Avge 4.915 5.199 20.06 
SDev .006 .006 .05 
%RSD .1127 .1112 .2610 

Units ppm PPm PPm 
Mn2576 
PPm 
1.044 
.002 
.2275 

1.045 
1.042 

5.150 
5.155 

28.47 441.10 
28.00 441.15 

#I 4.911 5.195 20.09 
#2 4.918 5.203 20.02 

QC Pass 
1.000 
10.00 

QC Pass 
5.000 
10.00 

QC Pass QC Fail 
30.00 30.00 
10.00 10.00 

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

2203/2 
PPm 
4.904 
,016 
.3233 

Pd3404 
PPm 
.9979 
.0025 
.2481 

S 1820 Sb2068 

.9908 1.012 

.0084 .004 

.8502 .4045 

PPm PPm 
Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge 4.959 5.137 4.949 
SDev .009 .036 .046 
%RSD .1810 .7068 .9204 

#I 4.965 5.163 4.981 
#2 4.952 5.111 4.916 

4.915 
4.893 

.9962 

.9997 
.9849 1.009 
.9968 1.015 

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

NOCHECK QC Pass 
1.000 
10.00 

QC Pass QC Pass 
1.000 1.000 
10.00 10.00 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010070 
PPm PPm Units %R 

Avge 98.83 
SDev 1.00 
%RSD 1.015 

PPm PPm 
5.209 5.162 
.038 .021 
.7318 .4054 

PPm 
5.143 
.002 
.0369 

PPm 
4.919 
,026 
.5235 

5.178 4.936 
.001 .018 
.0241 .3633 

#I 98.12 
#2 99.54 

5.236 5.147 
5.182 5.177 

5.144 
5.141 

4.937 
4.901 

5.177 4.948 
5.178 4.923 

NOCHECK NOCHECK QC Pass 
5.000 
10.00 

QC Pass 
5.000 
10.00 

QC Pass QC Pass 
5.000 5.000 
10.00 10.00 

Errors NOCHECK 
Value 
Range 

Th2837 Ti3349 
PPm PPm 
.9855 4.969 
.0002 .001 
.0218 .0255 

T11908 
PPm 
5.147 
.006 
.1206 

U 4090 
PPm 
Q. 8274 
.0263 
3.175 

W 2079 - V 2924 
PPm PPm 
5.062 1.056 
.011 .006 
.2153 .5636 

- Elem S r 4 2 1 5  
Units ppm 
Avge 5.206 
SDev .005 
%RSD .0936 

Q.8459 
Q. 8088 

5.070 1.052 
5.055 1.060 

#I 5.203 
#2 5.209 

.9854 4.970 

.9857 4.968 
5.151 
5.142 

QC Fail 
1.000 
10.00 

QC Pass QC Pass 
5.000 1.000 
10.00 10.00 

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

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

QC Pass 
5.000 
10.00 

Elem Y 3710 
Units pPm 
Avge 4.990 
SDev . 0 0 1  
%RSD .0130 

Zn2062 Zr3496 
PPm PPm 
1.044 4.856 
.005 .007 
.4755 .1462 

#I 4.989 
#2 4.990 

1.048 4.851 
1.041 4.861 

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

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 
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010071 
IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  - -  
Avge 698051 10000 - -  - -  
SDev 7032.884 . O O O O O O O  - -  - -  
%RSD 1.007503 . O O O O O O O  - -  - -  - -  

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

- -  - -  
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010072 Method: DAILY2 Sample Name: ICB/CCB Operator: 
Run Time: 05/17/05 15:40:38 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge - .  0007 - .0098 - .  0001 .0056 - . o o o o  . O O O l  .0018 
SDev .0013 .0029 .0015 . 0005  .0002 . o o o o  .0047 
%RSD 186.1 29.55 1307. 9.529 919.8 44.90 259.9 

Units ppm PPm PPm P& PPm PPm PPm 

#1 .0002 - .  0077 . 0 0 0 9  .0060 - . O O O l  . o o o o  - .  0015 
#2 - .  0016 - ,0118 - .  0012 .0052 . O O O l  . O O O l  .0051 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 ,0500 .0050 .0050 . O l O O  

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

Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0012 - .  0005 - .  0001 .0006 - .  0002 - .  0145 - .  0137 
SDev .0017 . O O O l  .0003 .0005 .0004 .0214 .0096 
%RSD 139.4 13.04 227.3 86.85 183.7 148.0 69.76 

#I - .  0000 - .0005 - .  0004 ,0002 - .  0005 .0007 - .  0069 
#2 - .  0024 - .  0006 . O O O l  . 0 0 0 9  . O O O l  L-. 0296 - .  0205 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 .0050 .0050 .0250 . l o o 0  
Low - .  0500  - .  0050  - .  0050 - .  0050 - .  0050 - .0250 - .  1000 
Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0010 . O O O l  - .  0065 - . o o o o  .0012 L- .1776 .0069 
SDev .0003 . O O O l  .0024 . O O O l  .0008 .lo19 .0057 
%RSD 30.94 108.3 36.08 494.3 65.49 57.36 83.04 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0008 . O O O l  - .  0049 - .  0001 .0006 L- .lo56 .0110 
#2 - .  0012 . o o o o  - ,0082 . o o o o  .0017 L- .2497 .0029 

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

- .  0 5 0 0  - . 0 5 0 0  Low - .  0050 - .  0050 - .0500 - .0050 - . 0 0 5 0  

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PP" PPm PPm PPm PPm PPm 
Avge .0007 .0033 - .  0010 - .  0000 - .  0033 - .0077 - .  0048 
SDev . 0 0 1 5  .0128 .0041 .0009 .0030 . O l O O  . 0004  
%RSD 233.9 394.1 402.2 13240. 90.42 129.7 7.951 

#I - .  0004 - .  0058 .0019 - .  0007 - .0012 L-. 0148 - .  0045 
#2 .0017 H. 0123 - .  0039 .0007 L-. 0054 - .  0006 - .  0051 
Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 
High .0050 . O l O O  .0050 . O l O O  . O l O O  
Low - .  0050 - .  0 1 0 0  - .  0 0 5 0  - . O l O O  - .  0 1 0 0  

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



Analys is  Report Blank S a m p l e  0 5 / 1 7 / 0 5  0 3 : 4 5 : 1 2  PM Page 2 

P P m  010h73 
- .  0 0 1 3  - .  0 0 1 1  

Un i t s  %R 
Avge 1 0 1 . 5  
S D e v  . 3  
%RSD . 2 8 3 8  

P P m  P P m  - .  0 0 3 9  - .  0 0 0 1  
. 0 0 7 7  . 0 0 1 8  

2 0 1 . 0  2 6 5 6 .  

P P m  - .  0012  
. 0 0 3 0  

2 6 3 . 3  

P P m  - .  0 0 0 3  
. 0 0 0 7  

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

2 8 6 . 7  1 4 6 . 5  

#1 1 0 1 . 7  
#2 1 0 1 . 3  

. 0 0 1 6  . 0 0 1 2  
- .  0 0 9 3  - .  0013  

. O O l O  
- .  0 0 3 3  

. 0 0 0 2  
- .  0 0 0 8  

. 0 0 1 4  . o o o o  
- .  0040 - .  0 0 2 1  

NOCHECK NOCHECK L C  Pass 
. O l O O  
- .  0 1 0 0  

L C  Pass 
. 0 0 3 0  
- .  0030  

L C  P a s s  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  NOCHECK 
H i g h  
L o w  

Th2837  T i 3 3 4 9  
P P m  P P m  - .  0 0 3 6  .OOOl 

. 0 0 0 9  , 0 0 0 3  
2 4 . 4 1  2 6 0 . 5  

T11908  
P P m  
. 0 0 3 3  
. 0 0 0 8  
2 4 . 6 0  

U 4 0 9 0  
P P m  - .  0 4 3 6  
.0149 

3 4 . 2 3  

V 2924  W 2 0 7 9  

. O O O l  .0011 

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

P P m  P P m  
E l e m  S r 4 2 1 5  
U n i t s  p p m  

S D e v  . o o o o  
%RSD 4 1 . 9 7  

Avge - .  0 0 0 0  

- .  0 3 3 1  
- .  0542  

- .  0 0 0 3  . 0 0 1 2  
. 0 0 0 6  .OOlO 

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

- . 0 0 4 3  - .  0 0 0 1  
- .  0030  . 0003  

. 0 0 3 8  
, 0 0 2 7  

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

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

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

L C  Pass L C  Pass 
. O l O O  . 0 0 5 0  - .  0100 - . 0 0 5 0  

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

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

Zn2062 Z r 3 4 9 6  
P P m  P P m  
. o o o o  - .  0003  
. O O O l  . 0 0 0 9  
2 8 2 . 6  3 3 4 . 9  

#I - .  0 0 0 1  
#2 , 0 0 0 1  

- .  0 0 0 0  - .  0 0 0 9  
. O O O l  . 0 0 0 4  

E r r o r s  L C  Pass 
High . 0 0 5 0  
Low - .  0050  

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



Analysis Report Blank Sample 0 5 / 1 7 / 0 5  03 : 4 5 :  12  PM 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  
Avge 717155 10000 

- -  - -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  - -  
- -  - -  - -  SDev 2002.526 . O O O O O O O  - -  

%RSD . 2792320  . O O O O O O O  - -  - -  - -  - -  

7 1 8 5 7 1  1 0 0 0 0  
715739  1 0 0 0 0  

page 3 

OM074 
NOTUSED 
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Method: DAILY2 Sample Name: pbw-El7Hl 
Run Time: 05/17/05 15:45:23 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator : 

010075 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge - .  0003 .0041 - .  0025 .0050 - .  0000 . o o o o  .0013 
SDev . O O O l  .0009 .0056 .0008 .0002 . o o o o  .0031 
%RSD 38.79 21.15 220.9 15.99 2862. 96.89 236.3 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0004 .0035 L-. 0064 .0056 .0002 . O O O l  .0035 
#2 - .0002 .0047 .0014 ,0044 - .  0002 . o o o o  - .  0009 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 .0500 .0050 .0050 . O l O O  

- .OlOO - .  0050 Low - .  0050 - .  0500 - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0028 - .  0003 - .  0003 - .  0001 .0005 L- .0303 - .  0140 
SDev .0005 .0003 .0007 .0015 .0008 .0156 .0112 
%RSD 17.66 76.48 266.6 1247. 165.2 51.30 79.62 

#I . 0 0 3 2  - .  0 0 0 5  - .  0008  . O O l O  .0011 L- .0413 - .0061 
#2 .0025 - .  0002 .0002 - .  0012 - .  0001 - .0193 - .  0219 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Low LC Pass 
High .0500 .0050 .0050 .0050 .0050 .0250 . l o o 0  

- .  0250 - . l o o 0  Low - .  0500 - .  0050 - .  0050 - .0050 - .  0050 
Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0013 . o o o o  - .0043 - .  0000 .0006 L- .1945 - .0080 
SDev . o o o o  . o o o o  ,0011 ,0001 .0014 .0547 . o o o o  
%RSD .6561 8.676 25.53 2619. 238.4 28.10 .0367 

#I - .  0012 . o o o o  - .  0050 . O O O l  .0016 L- .1559 - .0080 
#2 - .  0013 . o o o o  - .  0035 - .  0001 - .0004 L- .2332 - . 0 0 8 0  

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Low LC Pass 
High . 0050  . 0 0 5 0  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  .0500 . 0 5 0 0  
Low - .  0050 - .  0050 - ,0500 - .  0050 - .0050 - .0500 - .  0500 
Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0009 .0033 . O O l O  - .  0013 - .  0044 - .  0039 - .  0008 

.0083 .0041 .0006 .0062 .0022 SDev .0005 .0040 
%RSD 49.80 121.4 868.9 310.3 14.15 161.6 285.1 

#1 .0013 .0005 - .  0049 ,0016 - .  0040 - .  0083 - .  0023 
#2 .0006 .0061 ,0068 - .  0042 - .  0048 .0006 .0008 

Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 
High . 0 0 5 0  . O l O O  .0050 . O l O O  .OlOO 
Low - .  0050 - .  0100 - .  0050 - . O l O O  - .  0100 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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P P m  OlOQZ6 P U n i t s  
A v g e  
S D e v  
%RSD 

%R 
97.52 

.48 
.4873 

P P m  
.0023 
.0019 
86.63 

P P m  
.0012 
. O O O l  
8.779 

P P m  
.0044 
.0022 
49.70 

PPm - .  0005 
. o o o o  

7.780 

.0016 .0023 

.0007 .0008 
45.76 34.02 

- .  0006 
- .  0005 

.0011 .0018 

.0021 .0029 
97.18 
97.85 

. 0 0 0 9  
,0036 

.0011 

.0013 
.0029 
.0060 

L C  Pass 
. O l O O  
- .  0100  

L C  Pass 
.0030 
- .  0030 

L C  Pass L C  Pass 
.0050 .0050 

- .  0050 - .  0050 
NOCHECK NOCHECK NOCHECK Errors 

High 
L o w  

T11908 
PPm 
- .0022 
.0013 

61.57 

U 4090 

- .  0494 
.0079 

15.93 

PPm 
V 2924 W 2079 

- .0003 .0024 
.0015 .0009 

488.3 38.09 

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

Th2837 
P P m  
.0017 
.0037 
223.5 

Ti3349 
P P m  
. O O O l  
.0006 
847.8 

Sr4215 
PPm - .  0000 

. o o o o  
18.06 

. 0007  .0031 
- .0013 .0018 

. 0005  
- .  0003 

-.  0031 
- .0012 

- .  0549 
- .  0438 - .  0 0 0 0  

- .  0 0 0 0  
.0043 
- .  0010 

L C  Pass L C  Pass 
. 0 0 5 0  .OlOO 
- . 0 0 5 0  - .  0 1 0 0  

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

L C  Pass 
.OlOO 
-.  0100  

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

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0050  

LC Pass 
.OlOO 
- .  0 1 0 0  

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

Zn2062 
PPm 
.0002 
. o o o o  
17.24 

Zr3496 
PPm - .  0001 
.0008 

1228. 

Y 3710 

. O O O l  

.0002 
244.0 

PPm 

.0005 
- .  0006 

.0003 
- .  0001 

.0002 
,0003 

LC Pass 
.0050 
- .  0050  

Errors 
High 
Low 

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

LC Pass 
.0050 
- .  0050 



Analysis R e p o r t  05/17/05 03:49:58 PM 

IntStd 1 2 3 4 
Mode * C o u n t s  Time NOTUSED NOTUSED 
E l e m  sc 
Wavlen 361.384 - -  - -  
Avge 688700 10000 - -  
SDev 3381.385 . O O O O O O O  - -  - -  
%RSD .4909180 . O O O O O O O  - -  - -  

- -  - -  - -  
- -  
- -  

#1 686397 10000  
#2  691179 1 0 0 0 0  

- -  

page 3 

5 6 KM077 
NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: pbw-El7H1 
Run Time: 05/17/05 15:51:14 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010078 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0006 - .  0084 - .0024 .0034 - .  0000 . O O O l  .0011 
SDev .0011 .0093 .0012 .0002 . O O O l  . o o o o  . O O l O  
%RSD 186.4 109.9 48.97 4.822 187.3 7.623 90.74 

#1 - .  0014 - .  0150 - .  0016 .0035 - .  0001 . O O O l  .0004 
#2 .0002 - .  0019 - .  0032 .0033 . o o o o  . O O O l  .0018 

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

Low - .  0050 - .  0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 
High .0050 .0500 .0050 .0500 .0050 .0050 . O l O O  

Fe2714 K 7664 Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 
Units ppm PPm PPm PPm PPm PPm Pi% 
Avge .0015 - .  0002 - .  0003 - .  0002 - .  0006 ,0020 - .  0130 
SDev .0041 .0004 .0009 . o o o o  .0002 .0179 .0194 
%RSD 269.3 145.7 350.2 21.93 38.29 881.1 149.6 

#I - .  0014 - .  0005 - .  0009 - .  0001 - .  0007 - .  0106 - .0267 
#2 .0044 . o o o o  .0004 - .  0002 - .  0004 .0147 ,0008 

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

.0050 .0050 .0050 .0050 .0250 . l o o 0  

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .0008 . o o o o  - .  0081 - .  0002 ,0003 - .  0486 .0044 
SDev .0016 . O O O l  .0098 .0002 .0008 .4127 .0045 
%RSD 210.4 879.6 120.5 88.18 269.6 849.3 101.6 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0019 - .  0001 - .  0150 - .  0001 .0009 L- .3404 .0012 
#2 .0004 ,0001 - ,0012 - .  0003 - . 0 0 0 3  H.2432 ,0076 

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

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm PPm - .  0012 .0006 - .  0072 Units ppm Pi% 

Avge .0004 .0011 . o o o o  - .  0040 
SDev ,0006 .0028 . O O O l  .0007 .0071 .0006 .0007 
%RSD 140.1 253.5 368.0 18.07 588.0 88.53 10.13 

#I .0008 - .  0009 - .  0001 - .  0045 L-. 0062 .0002 - .  0077 
#2 . o o o o  .0031 . O O O l  - .  0035 .0038 .OOlO - .  0067 

Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 
High .0050 . O l O O  .0050 . O l O O  . O l O O  
Low - .0050 - .  0100 - .  0050 - .  0100 - .  0 1 0 0  

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010079 
P P m  P P m  U n i t s  

Avge 
S D e v  
%RSD 

%R 
1 0 0 . 9  

1 . 2  
1 . 1 4 8  

P P m  
- . 0 0 4 2  

1 0 1 . 2  
. 0 0 4 3  

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

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

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

. 0 0 1 2  . 0 0 1 3  

.OOlO . 0 0 0 5  
8 0 . 1 8  4 1 . 4 4  

#1 
#2 

101.7 
100.1 

- . 0 0 7 2  
- . 0 0 1 2  

. 0 0 6 4  

. 0 0 1 4  
- .  0 0 5 9  L-. 0 0 3 0  
, 0 0 4 5  - .  0 0 2 3  

. 0 0 1 9  . 0 0 1 7  

. 0 0 0 5  . 0 0 0 9  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass LC Pass 
.OlOO . 0 0 3 0  
- .  0100  - . 0 0 3 0  

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

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

Th2837  
P P m  - .  0 0 1 8  

. 0 0 4 9  
2 6 8 . 3  

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

, 0 0 0 1  
1 1 7 . 1  

T11908 U 4 0 9 0  

. 0 0 3 3  - .  0 3 4 5  

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

P P m  P P m  
V - 2924  W 2 0 7 9  

- .  0003  - .  0 0 0 9  
. 0 0 0 2  . 0 0 3 1  

4 9 . 0 1  356 .7  

P P m  P P m  
S r 4 2 1 5  
P P m  - .  0000  
. O O O l  

2 6 8 . 6  

#1 
#2 

. 0 0 1 4  - .  0 7 2 9  

. 0 0 5 3  . 0 0 4 0  
- .  0002  - .  0 0 3 0  
- .  0 0 0 5  . 0 0 1 3  

- . O O O l  
. o o o o  

. 0 0 1 6  
- .  0 0 5 3  

- . O O O l  
- . o o o o  

LC Pass LC P a s s  
.OlOO . l o o 0  
- .  0100  - .  1 0 0 0  

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

E r r o r s  
H i g h  
Low 

LC Pass 
. 0050  
- .0050  

LC P a s s  
.OlOO 
- .  0100  

LC P a s s  
. 0050  
- .  0050 

E l e m  
Units 
A v g e  
SDev 
%RSD 

Y 3710 

- , 0 0 0 1  
. O O O l  

1 0 5 . 4  

P P m  
Zn2062 
P P m  
. 0 0 0 7  
. 0 0 0 7  
1 1 0 . 9  

Z r 3 4 9 6  
P P m  
- .0003  

. o o o o  
1 2 . 0 9  

#1 
#2 

- .  0003 
- .  0003  

- . O O O l  
- .  0000  

. O O O l  

. 0 0 1 2  

E r r o r s  
High 
Low 

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

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

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



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 2 3 4 

0 5 / 1 7 / 0 5  0 3 : 5 5 : 4 8  PM 

5 6 

Page 3 

Olq080 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
361 .384  - -  
712538 1 0 0 0 0  
8 2 4 9 . 8 1 5  . O O O O O O O  - -  
1 . 1 5 7 8 0 6  . O O O O O O O  - -  

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

- -  - -  - -  - -  

718372 1 0 0 0 0  
706705  1 0 0 0 0  



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 4 : 0 0 : 3 3  PM 

Method: DAILY2 S a m p l e  N a m e :  I c s w - E l 7 H l  Operator: 
Run T i m e :  0 5 / 1 7 / 0 5  1 5 : 5 5 : 5 9  
Comment: 
Mode: CONC Corr .  F a c t o r :  1 

010081 

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

Avge  . 0 5 0 9  1 . 9 8 0  2 . 0 3 5  . 0 0 3 5  2 . 0 0 2  . 0 5 0 4  . 0 0 5 1  
. 0 0 2 2  SDev . 0 0 0 8  . 0 0 5  . 0 0 4  . 0 0 1 6  .001 . O O O l  

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

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

#1 .OS15 1 . 9 8 4  2 . 0 3 8  . 0 0 4 7  2 . 0 0 1  . 0 5 0 5  . 0 0 6 6  
.0504  1 . 9 7 6  2 . 0 3 2  . 0 0 2 4  2 . 0 0 2  . 0 5 0 3  . 0 0 3 6  #2  

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

Avge  2 0 . 8 3  . 0 5 1 7  . 5 1 3 8  . 2 0 1 7  . 2 5 3 2  1 . 1 2 5  1 8 . 3 9  
SDev . 0 5  . 0 0 0 4  . O O O l  . 0 0 0 3  . 0 0 0 3  . 0 1 0  .05  
%RSD . 2 4 1 1  . 7 8 9 9  . 0 2 8 9  .1711 .1335 .8878 . 2 7 3 6  

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

#I 2 0 . 8 7  . 0 5 2 0  . 5 1 3 7  . 2 0 1 9  . 2 5 3 5  1 . 1 3 2  1 8 . 3 6  
#2 2 0 . 8 0  . 0 5 1 4  . 5 1 3 9  . 2 0 1 4  . 2 5 3 0  1 .118  1 8 . 4 3  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  . 0 0 0 6  4 . 1 6 5  2 0 . 7 1  . 5 2 0 5  - .  0 0 0 0  1 8 . 7 6  2 7 . 3 9  
SDev . 0 0 1 3  . 0 0 9  . 0 3  .OOOl . 0 0 0 3  . 2 7  .10 
%RSD 2 2 0 . 2  , 2 2 3 2  . 1 6 6 4  . 0 2 4 1  1 3 1 2 .  1 . 4 3 3  . 3 5 4 5  

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

. 4 9 0 0  Avge  . 4 9 8 9  . 0 0 7 8  . 5 0 2 3  . 4 9 3 8  .0021 . 0 0 6 5  
SDev . 0 0 4 1  . 0 0 9 1  . 0 0 2 2  . 0 0 1 4  . 0 0 5 0  . 0 0 8 5  . 0 0 1 9  
%RSD . 8 2 9 1  1 1 7 . 3  . 4 4 6 7  . 2 7 9 6  2 3 6 . 1  1 3 0 . 0  . 3 8 7 6  

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

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

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

Avge  9 5 . 6 9  2 . 1 1 7  2 . 1 1 0  . 0 1 2 3  . 4 9 6 7  2 . 1 1 2  . 0 0 1 7  
S D e v  . 7 7  . 0 0 5  . 0 0 7  . 0 0 3 9  . 0 0 0 2  . 0 0 3  . 0 0 2 3  

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

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

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

E l e m  S r 4 2 1 5  Th2837 T i 3 3 4 9  T11908 U 4 0 9 0  V 2 9 2 4  W 2079  
U n i t s  ppm PPm PPm PPm PPm PPm PFm 
Avge . 0 0 0 7  - .  0213  . 0 0 0 2  2 . 0 5 8  - . 0 0 5 9  . 5 0 9 3  - .  0017  
SDev . o o o o  . O O O l  . O O O l  . 0 1 9  . 0 6 6 3  .0011 .0011 
%RSD 5 . 3 5 2  . 3 0 1 0  5 1 . 4 4  . 9 1 1 8  1 1 2 6 .  . 2 2 6 0  6 6 . 6 8  

#1 . 0 0 0 8  - .  0213  . 0 0 0 3  2 . 0 7 1  . 0 4 1 0  . 5 0 8 5  - .  0025  
#2  . 0 0 0 7  - .  0 2 1 3  . O O O l  2 . 0 4 5  - .  0 5 2 8  . 5 1 0 1  - .  0009  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

Avge - . o o o o  .5158 .0007 
SDev .OOOl ,0013 .0007 

Units ppm PPm PPm 

%RSD 326.5 .2532 94.54 

#I . o o o o  .5167 .0012 
#2 - .OOOl .5148 .0002 

05/17/05 04 : 00 : 33 PM Page 2 

010082 

I n t S t d  1 2 
Mode *Counts Time 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 

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

Page 0 5 / 1 7 / 0 5  0 4 : 0 5 : 1 9  PM 

Operator: 

010083 
A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  E l e m  A93280 

U n i t s  ppm 
- .  0 0 0 1  . O O O l  . 0 0 5 6  Avge  - . 0004  . 0 0 5 5  - .  0012 . 0 0 1 9  

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

PPm PPm PPm PPm PPm PPm 

#I - .  0005  , 0 0 5 7  - .  0026  . 0 0 2 1  - .  0 0 0 0  . O O O l  . 0 0 8 1  
#2 - . 0 0 0 3  . 0 0 5 3  . O O O l  . 0 0 1 7  - .  0002  .OOOl , 0 0 3 2  

Fe2714  K-7664 E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 
U n i t s  ppm 
Avge . 2 4 0 1  - .  0003  - .  0002 . 0 0 0 3  . 0 0 0 6  - .  0094  . 0 4 7 7  
SDev . 0 0 0 8  . 0 0 0 5  . O O l O  . 0 0 0 7  . 0 0 0 4  . 0 0 8 0  .0011 

PPm PPm PPm PPm PPm PPm 

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

#1 . 2 4 0 7  - .  0006  - .  0009  . 0 0 0 8  . 0 0 0 9  - .  0150  . 0 4 6 9  
#2 . 2 3 9 6  . o o o o  . 0 0 0 5  - .  0002  . 0 0 0 3  - .  0038  . 0 4 8 5  

Na3302 Na5889 E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 
U n i t s  ppm 
Avge - .  0010  . O O O l  . 0 2 9 9  - . O O O l  . 0 0 0 2  . 7 4 0 6  . 8 7 5 9  
SDev . 0 0 0 3  . o o o o  . 0 0 2 9  . O O O l  . 0 0 0 2  . 1 6 2 0  . 0 0 0 4  
%RSD 3 1 . 9 9  1 6 . 4 6  9 . 7 3 4  6 5 . 6 4  9 3 . 6 5  2 1 . 8 7  , 0 5 0 4  

PPm PPm PPm PPm PPm PPm 

#I - .  0008  . O O O l  . 0 3 2 0  - .  0 0 0 1  . 0 0 0 3  . 6 2 6 1  . 8 7 6 3  
- .  0002  . O O O l  . 8 5 5 2  . 8 7 5 6  #2 - .  0013  . O O O l  . 0 2 7 9  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S - 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0 0 0 0  . 0 0 2 5  - .  0 0 0 1  . 0 0 1 4  - . 0 0 3 3  . 1 2 5 3  - . O O O l  

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

#1 . 0 0 0 2  . 0 0 2 2  . 0 0 2 2  - .  0 0 0 3  - .  0 0 4 7  . 1 2 3 0  - .  0 0 0 5  
#2 - .  0002 . 0 0 2 8  - .  0024 , 0 0 3 1  - .  0 0 1 9  . 1 2 7 7  . 0 0 0 4  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb2 2 0 S e 1 9 6  S n 1 8 9 9  

Avge 9 7 . 1 3  . O O O l  , 0 0 2 2  . 0 0 8 6  . 0 0 0 9  . 0 0 1 5  . 0 0 2 6  
. 0 0 4 0  , 0 0 0 5  . 0 0 1 5  .0011 SDev . 3 6  . 0 0 0 3  . 0 0 2 4  

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

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

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

E lem S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2924  W 2 0 7 9  

Avge . O O O l  - .  0016  . O O O l  . 0 0 4 9  - .  0336  . 0 0 0 4  . 0 0 2 3  
SDev . o o o o  . 0 0 2 0  . 0 0 0 2  . 0 0 2 9  . 0 0 7 2  . O O O l  . 0 0 1 9  

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

Uni t s  ppm PPm PPm PPm PPm P b  PPm 

1 

#I . O O O l  - .  0002  . 0 0 0 3  . 0 0 6 9  - .  0 3 8 7  , 0 0 0 5  . 0 0 3 6  
#2 . O O O l  - .  0030  . o o o o  . 0 0 2 8  - .  0 2 8 5  . 0 0 0 3  . 0 0 0 9  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 

SDev .OOOl .OOOl .0002 
Avge . o o o o  - .0002 - .  0004 
%RSD 317.7 40.48 66.27 

05/17/05 04:05:19 PM 

010084 

.OOOl - .OOOl - .  0005 
- .0002 

#1 
#2 - .OOOl - .0003 

4 5 6 7 IntStd 1 2 3 
Mode 
Elem sc 
Wavlen 361.384 - -  - -  

SDev 

*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  

Avge 686058 10000 - -  - -  - -  - -  
2514.472 . O O O O O O O  - -  - -  - -  - -  - -  %RSD .3665101 . O O O O O O O  - -  



A n a l y s i s  Report 0 5 / 1 7 / 0 5  04  : 1 0 :  04  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  262525d  
Run Time :  0 5 / 1 7 / 0 5  1 6 : 0 5 : 3 1  
Comment : 
Mode: CONC Corr.  F a c t o r :  1 

E l e m  Ag3280 A13082 As1890  B 2 4 9 6  
U n i t s  ppm PPm PPm PPm 
Avge - .  0004 . 0 0 2 1  - .  0003  . 0 0 1 2  
SDev . 0 0 0 6  . 0 0 1 5  . 0 0 0 8  . 0 0 0 9  
%RSD 1 6 5 . 6  7 3 . 2 0  2 3 9 . 2  7 3 . 3 0  

#1 - .  0008  . 0 0 3 2  - .  0008  . 0 0 0 6  
#2 . O O O l  . O O l O  . 0 0 0 2  . 0 0 1 9  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge  . 2 4 1 2  - .  0 0 0 3  .0011 - . 0 0 0 4  
SDev .0004  . O O O l  . 0 0 0 4  . O O O l  
%RSD . 1 8 0 3  4 2 . 2 2  3 6 . 7 8  3 9 . 1 0  

#I . 2 4 1 5  - .  0002  . 0 0 1 4  - . 0 0 0 3  
#2 . 2 4 0 9  - .  0004  . 0 0 0 8  - . 0 0 0 5  

Elem La3988 Li6707 Mg2790 Mn2576 
U n i t s  ppm PPm PPm PPm 
Avge  - .  0010 . O O O l  . 0 3 3 7  - .  0 0 0 1  
SDev . 0 0 0 3  . O O O l  . 0 0 2 8  . O O O l  
%RSD 2 9 . 4 3  7 8 . 7 4  8 . 3 2 4  1 9 3 . 2  

#I - .  0012 . O O O l  . 0 3 1 7  . o o o o  
#2 - .  0008 . o o o o  . 0 3 5 7  - .  0 0 0 1  

E l e m  Ni2316  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  
U n i t s  ppm P b  PPm PPm 
Avge  .0011 . 0 0 4 5  . 0 0 3 6  - .  0 0 5 5  
SDev .0004  , 0 0 1 6  . 0 0 5 9  . 0 0 2 6  
%RSD 3 2 . 3 6  3 6 . 9 1  1 6 4 . 0  4 6 . 8 9  

#1 . 0 0 0 9  . 0 0 3 3  . 0 0 7 8  - . 0 0 7 3  
#2 . 0014  . 0 0 5 6  - .  0006  - .  0036  

E l e m  Sc3613  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  
U n i t s  %R PPm PPm PPm 
Avge 9 7 . 2 8  . 0 0 4 5  . 0 0 1 9  . 0 1 0 9  
SDev . 2 3  . 0 0 0 2  . O O O l  . 0 0 0 4  
%RSD . 2 3 5 2  4 . 1 2 3  8 . 2 5 5  4 . 0 0 6  

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  

Avge  . O O O l  - .  0022  - . o o o o  . 0 0 0 3  
SDev . o o o o  . 0 0 1 7  . o o o o  . 0 0 2 8  
%RSD 1 1 . 5 8  7 5 . 5 7  3 6 8 . 5  8 7 6 . 9  

U n i t s  ppm PPm PPm PPm 

#1 . O O O l  - . 0 0 3 4  - .  0 0 0 0  . 0 0 2 3  
#2  . 0 0 0 2  - . O O l O  . o o o o  - .  0016  

Operator: 

010085 
Ba4934  Be3130  B i 2 2 3 0  
PPm PPm PPm - .  0 0 0 0  . o o o o  .0013 

. O O O l  . o o o o  . O O l O  
4 5 4 . 9  2 . 1 4 2  8 3 . 5 5  

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

Cu3247 F e 2 7 1 4  K 7664  

. o o o o  , 0 0 0 2  . 0 5 8 4  

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

PPm PPm PPm 

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

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

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

.5155 . 8 7 9 0  - .  0 0 0 2  
- .  0 0 0 3  . 4 7 0 1  . 8 7 3 1  

Pd3404  S 1 8 2 0  Sb2068  
PPm PPm PPm 
. 0 0 0 2  . 1 2 1 0  - .  0 0 3 6  
. 0 0 0 5  . 0 0 3 4  . 0 0 0 4  
2 5 8 . 0  2 . 8 3 3  1 2 . 5 2  

. 0 0 0 5  . 1 2 3 4  - .  0032  
- .  0002  , 1 1 8 6  - .  0 0 3 9  

Pb2 2 0 S e 1 9 6  Sn1899  
PPm PPm PPm - .  0 0 2 4  . 0 0 2 7  . O O l O  

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

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

U 4 0 9 0  V 2924 W 2 0 7 9  

- . 0 6 1 7  - .  0002 . 0 0 0 6  
. 0 2 1 3  . o o o o  . O O l O  

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

PPm PPm PPm 

- .  0 4 6 7  - . 0 0 0 2  - .  0002  
- .  0 7 6 8  - . 0 0 0 3  . 0 0 1 3  



Analysis Report 

Elem Y 3 7 1 0  Zn2062 Z r 3 4 9 6  
Units pcm PPm PPm 
Avge - .  0001 . 0 0 0 4  - .  0 0 0 8  
SDev . 0 0 0 2  . 0 0 0 2  . 0 0 0 4  
%RSD 1 4 6 . 1  3 7 . 7 2  5 7 . 5 4  

0 5 / 1 7 / 0 5  04 : 1 0 :  04 PM Page 2 

010086 

#I . o o o o  . 0 0 0 6  - .  0 0 0 5  
#2 - .  0002 . 0 0 0 3  - .0011 

IntStd 1 2 
Mode *Counts Time 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 0 5 / 1 7 / 0 5  04  : 1 4  : 5 0  PM 

Method: DAILY2 S a m p l e  N a m e :  252525L d f 2 5 0  Operator: 
Run Time :  0 5 / 1 7 / 0 5  1 6 : 1 0 : 1 6  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 010087 

E l e m  Ag3280 A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  - .  0002  - .  0 0 1 9  - . 0 0 1 3  . 0 0 1 5  . o o o o  . O O O l  . 0 0 3 0  
SDev .0015 . 0 0 6 7  . 0 0 3 1  . O O l O  , 0 0 0 1  . o o o o  . 0 1 7 5  
%RSD 8 3 4 . 8  3 4 8 . 3  2 4 0 . 6  6 4 . 0 0  1 1 1 6 .  1 7 . 3 8  5 8 6 . 0  

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

#I - .  0 0 1 2  - .  0066  - .  0034  . 0 0 2 2  . O O O l  . O O O l  - .  0094 
#2  . 0 0 0 9  . 0 0 2 8  . 0 0 0 9  . 0 0 0 8  - . O O O l  . O O O l  . 0 1 5 4  

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

. 0 0 2 8  Avge  . 0 5 0 2  - .  0004  . 0 0 0 3  . 0 0 0 7  . 0 0 0 8  
SDev . 0 0 2 9  . 0 0 0 3  . 0 0 0 6  . 0 0 0 9  . 0 0 0 2  . 0 3 2 5  . 0 2 9 6  
%RSD 5 . 8 2 6  7 4 . 8 3  2 3 3 . 4  1 4 3 . 4  2 7 . 3 5  4 2 5 . 8  1 0 6 0 .  

U n i t s  ppm PPm PPm PPm PPm PPm P b  - .  0 0 7 6  

#1 . 0 4 8 1  - .  0 0 0 7  - . 0 0 0 2  - .  0 0 0 0  .OOlO - .  0 3 0 6  - .  0 1 8 1  
#2 . 0 5 2 2  - .  0002  . 0 0 0 7  . 0 0 1 3  . 0 0 0 7  , 0 1 5 4  . 0 2 3 7  

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

Avge  - . 0 0 1 4  . o o o o  . 0 0 4 4  . o o o o  - . 0 0 0 2  - .  0 3 4 1  . 1 6 8 0  
SDev .0019 .OOOl . 0 0 3 6  . o o o o  .0002  . 2 9 1 0  .0110 
%RSD 135 .5  4 0 5 . 6  8 2 . 9 3  9 8 5 . 2  7 2 . 0 0  8 5 2 . 3  6 . 5 3 7  

Uni t s  ppm PPm PP* PPm PPm PPm PPm 

#1 -.  0028  - .  0 0 0 1  . 0 0 1 8  - . o o o o  - . O O O l  - . 2 3 9 9  .1602  
#2 - . O O O l  . O O O l  . 0 0 6 9  . o o o o  - . 0 0 0 4  . 1 7 1 6  . 1 7 5 8  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

. 0 1 8 6  - .  0000  
SDev . O O O l  . 0 0 2 1  . 0 0 2 0  . 0 0 2 1  . 0 0 8 0  . 0 0 6 4  . 0 0 6 8  
%RSD 5 0 7 . 6  6 7 . 8 8  3 0 7 . 8  4 8 5 . 3  3 8 7 . 0  3 4 . 1 8  3 6 2 5 0 .  

PPm PPm PPm Pi% PPm U n i t s  ppm P b  
Avge  - . o o o o  . 0 0 3 1  . 0 0 0 6  . 0 0 0 4  - .  0 0 2 1  

. 0 0 1 9  - .  0 0 7 7  . 0 1 4 1  . 0 0 4 8  #1 .OOOl . 0 0 4 5  - .  0 0 0 8  
#2 - .  0 0 0 1  . 0 0 1 6  . 0 0 2 0  - .  0 0 1 1  . 0 0 3 6  . 0 2 3 2  - .  0048 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899 
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge  9 6 . 9 9  - .  0013  . 0 0 1 2  . 0 0 5 6  . 0 0 0 5  . 0 0 0 4  - .  0023  
SDev . 1 9  . 0 0 3 1  . 0 0 0 7  . 0 0 3 9  . 0 0 0 8  . 0 0 0 6  .0004  
%RSD . 1 9 8 0  2 3 7 . 2  5 6 . 7 0  6 9 . 8 1  1 4 5 . 2  1 5 2 . 7  1 7 . 1 0  

#1 9 6 . 8 5  . 0 0 0 9  . 0 0 0 7  . 0 0 2 9  .0011 . 0 0 0 8  - .  0026 
#2 9 7 . 1 2  - .  0 0 3 5  , 0 0 1 7  . 0 0 8 4  - .  0 0 0 0  - . o o o o  - .  0020 

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2 9 2 4  W 2079  

Avge  . o o o o  . 0 0 1 7  - .  0000  . 0 0 1 7  - .  0526  , 0 0 0 7  
SDev . O O O l  . 0 0 4 7  . 0 0 0 2  . 0 0 6 9  . 0 6 6 7  . 0 0 0 3  . 0 0 1 7  
%RSD 7 5 9 . 2  2 8 1 . 6  6 6 3 . 6  4 1 8 . 1  1 2 6 . 8  3 6 . 7 5  2 6 2 . 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm - .  0006 

#I - .  0 0 0 1  . 0 0 5 0  . O O O l  - . 0 0 3 2  - . 0 9 9 8  . 0 0 0 9  . 0 0 0 5  
#2 . O O O l  - , 0 0 1 7  - .  0 0 0 1  , 0 0 6 5  - .  0054  . 0 0 0 5  - .  0018 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 

Y 3710 

- .  0 0 0 0  
. o o o o  

8 6 9 . 3  

- . o o o o  
. o o o o  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
685018 

PPm 
Zn2062 
PPm - .  0 0 0 0  

. 0 0 0 4  
1 3 8 4 .  

- .  0003  
. 0 0 0 3  

2 
Time 
- -  
- -  
1 0 0 0 0  

Z r 3 4 9 6  
PPm 
. 0002  
. o o o o  
8 . 6 5 0  

. 0 0 0 2  

. 0 0 0 2  

3 
NOTUSED 
- -  
- -  
- -  

SDev 1 3 7 0 . 3 7 3  . O O O O O O O  - -  
%RSD . 2000492  . O O O O O O O  - -  

#1 684049 1 0 0 0 0  - -  
#2 685987 1 0 0 0 0  - -  

0 5 / 1 7 / 0 5  04  : 1 4  : 5 0  PM Page 2 

010088 



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 4 : 1 9 : 3 6  PM Page 1 

Method: DAILY2 Sample N a m e :  2 6 2 5 2 5 s  
Run T ime :  0 5 / 1 7 / 0 5  1 6 : 1 5 : 0 1  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010089 

E l e m  Ag3280 A13082 As1890  B 2 4 9 6  Ba4934  Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge .0502  1 . 9 8 5  2 . 0 4 2  - .OOOl 2 . 0 1 3  . 0 5 0 6  - .  0 0 2 0  
SDev , 0 0 0 2  . 0 0 4  . o o o  .OOOl . 0 0 2  . o o o o  . 0 0 0 6  
%RSD .3462  . 1 8 2 5  , 0 2 0 7  1 0 0 . 6  . 0 8 4 0  . 0 2 9 2  2 9 . 8 0  

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

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

Avge  2 1 . 2 7  . 0 5 1 8  . 5 1 4 7  . 2 0 3 2  . 2 5 5 0  1 . 1 2 6  1 8 . 9 3  
SDev .01 . 0 0 0 2  .OOOl . 0 0 0 3  . 0 0 1 4  .010 . 0 2  
%RSD . 0 2 8 8  . 3 9 3 7  . 0 1 4 9  . 1 6 5 0  . 5 6 0 5  . 9 2 9 3  . 0 9 6 2  

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

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

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - . 0 0 0 6  4 . 1 4 6  2 0 . 9 5  . 5 2 2 6  - .  0 0 1 6  1 9 . 6 5  2 9 . 1 3  
SDev . 0 0 0 5  . 0 0 2  . o o  . 0 0 0 4  . 0 0 0 6  .01 . 0 4  
%RSD 7 9 . 0 8  . 0 4 8 0  . 0 1 2 3  . 0 7 0 9  3 9 . 4 6  . 0 5 4 0  . 1 3 7 4  

#I - .  0010  4 . 1 4 7  2 0 . 9 5  . 5 2 2 8  - .  0 0 1 1  1 9 . 6 5  2 9 . 1 6  
#2 - .  0003 4 . 1 4 5  2 0 . 9 4  . 5 2 2 3  - .  0 0 2 0  1 9 . 6 6  2 9 . 1 0  

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

Ni2316  
PPm 
. 4 9 8 0  
. 0 0 1 8  
.3584  

P 1 7 8 2  

. 0 0 6 4  

. 0 0 8 9  
1 3 9 . 1  

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

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

Pd3404  
PPm - .  0 0 3 6  

. 0 0 1 2  
3 2 . 3 3  

S 1 8 2 0  

. 1 2 9 8  

. 0 0 9 0  
6 . 9 0 3  

Pi% 
Sb2068  
PPm 
. 4 9 3 9  
. 0 0 5 6  
1 . 1 2 3  

. 5 0 1 9  

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

- .  0 0 4 5  
- .  0 0 2 8  

. 1 3 6 2  

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

. 4 9 6 8  

. 4 9 9 3  
. O O O l  
. 0 1 2 7  

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

. 0 0 5  
. 2 5 3 1  

1 9 6 0 / 2  
PPm 
2 . 0 9 9  
.001 

. 0 6 6 6  

S i 2 8 8 1  
PPm 
. 0 0 8 5  
. 0 0 1 5  
1 7 . 7 7  

Pb220  
PPm 
. 4 9 6 9  
. 0 0 5 4  
1 . 0 8 1  

S e 1 9 6  
PPm 
2 . 1 0 8  

. 0 0 3  
. 1 2 9 2  

S n 1 8 9 9  
PPm 
- . 0 0 0 3  

. 0 0 0 3  
1 1 9 . 3  

E lem 
U n i t s  
Avge 
SDev 
%RSD 

S c 3 6 1 3  
%R 
9 7 . 1 7  

. 0 9  
. 0 9 0 3  

. 0 0 9 5  
, 0 0 7 4  

. 5 0 0 7  

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

- .  0 0 0 5  
- .  0000  

9 7 . 1 1  
9 7 . 2 3  

2 . 1 2 8  
2 . 1 2 0  

2 . 1 0 0  
2 . 0 9 8  

T i 3 3 4 9  
PPm - .  0002 

. o o o o  
1 0 . 6 1  

T11908 
PPm 
2 . 0 6 2  

. 0 0 5  
. 2 2 7 6  

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

. 0 1 1 7  
2 9 . 4 9  

V 2924 
PPm 
. 5 1 0 9  
. 0 0 0 8  
. 1 5 3 1  

- W 2 0 7 9  
PPm 
- . 0 0 1 8  

. 0 0 0 8  
4 6 . 7 1  

E lem 
U n i t s  
Avge 
SDev 
%RSD 

S r 4 2 1 5  
PPm 
. 0 0 0 8  
. o o o o  
2 . 7 6 4  

Th2837  
PPm - .  0 2 2 3  

. 0 0 0 3  
1 . 3 3 9  

#1 . 0 0 0 8  - .  0 2 2 1  - .  0002 2 . 0 6 5  - .  0 3 1 3  . 5 1 1 4  - . 0 0 2 4  
#2 . 0 0 0 8  - , 0 2 2 5  - .  0002 2 . 0 5 9  - .  0 4 7 9  . 5 1 0 3  - .  0012 
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010090 

Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm 
- .  0003 
. O O O l  

33.51 

Zn2062 
PPm 
.5163 
. 0 0 0 6  
.1242 

Zr3496 
PPm 
- .0003 
. O O O l  

31.11 

.5168 

.5159 
- .  0004 
- .0003 

- .  0004 
- .  0002 

6 7 
NOTUSED NOTUSED 

- -  - -  
4 5 
NOTUSED NOTUSED 

3 
NOTUSED 
- -  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
686327 

.0838645 
575.5849 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

#1 
#2 

685920 
686734 



0 5 / 1 7 / 0 5  04  : 2 8  : 02 PM 

Operator: 

A n a l y s i s  Report 

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

MaQ91 B i 2 2 3 0  
PPm PPm 
. 0 0 9 9  . 0 0 2 4  
. o o o o  . 0 0 5 8  
. 0 5 2 7  2 3 8 . 8  

E l e m  Ag3280 A13082 As1890  

Avge  . 0 1 9 3  . 0 8 9 4  . 0 1 9 5  
SDev . 0 0 0 2  . 0 0 0 4  . O O O l  
%RSD 1 . 2 0 0  . 4 8 8 9  . 4 4 1 9  

U n i t s  ppm PPm PPm 
B 2496  
PPm 
. l o 1 8  
. 0 0 0 3  
. 2 8 2 6  

- Ba4934  
PPm 
. 0 2 0 3  
. o o o o  
. 0 3 7 3  

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

. l o 1 6  

. l o 2 0  
. 0 2 0 3  
. 0 2 0 3  

. 0 0 9 9  - .  0017  

. 0 0 9 9  . 0 0 6 5  

E r r o r s  LC P a s s  NOCHECK LC P a s s  
High . 0 3 0 0  . 0 3 0 0  
Low . O l O O  . O l O O  

LC P a s s  
. 1 5 0 0  
. 0 5 0 0  

LC P a s s  
. 0 3 0 0  
.OlOO 

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

E l e m  Ca3179 Cd2265 Co2286 

Avge  . 0 0 1 6  .0101 . l o 1 8  
SDev . 0 0 0 3  . O O O l  . 0 0 0 3  
%RSD 1 6 . 1 0  1 . 0 7 8  . 2 4 2 6  

U n i t s  ppm PPm PPm 
Cu3247 
PPm 
. 0 4 9 1  
. 0 0 0 2  
. 4 6 1 0  

F e 2 7 1 4  K 7664  
PPm PPm 
. 0 9 3 1  - .  0284 
. 0175  . 0 0 4 8  
1 8 . 7 6  1 7 . 0 3  

C r 2 6 7 7  
PPm 
. 0 2 0 0  
. 0 0 0 2  
. 9 0 8 6  

#1 . 0014  . 0 1 0 2  . l o 1 6  
#2 . 0 0 1 7  .0101 . l o 2 0  

, 0 1 9 8  
. 0 2 0 1  

. 0 4 8 9  

. 0 4 9 2  
. 0 8 0 8  - .  0 3 1 9  
. l o 5 5  - .  0250  

E r r o r s  NOCHECK LC P a s s  LC P a s s  
H i g h  . 0 1 5 0  . 1 5 0 0  
Low . 0 0 5 0  . 0 5 0 0  

LC P a s s  
. 0 3 0 0  
. O l O O  

LC P a s s  
. 0 7 5 0  
. 0 2 5 0  

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

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

Mn2576 
PPm 
. 0 3 1 1  
. o o o o  
. 0 8 4 1  

Mo2020 
PPm 
. 0 1 9 7  
. 0 0 1 3  
6 . 3 5 5  

Na3302 Na5889 
PPm PPm 
- . 3 1 4 1  . o o o o  

. 0 3 5 7  . 0 0 1 9  
11.38 3 0 3 7 0 .  

#1 - . O O l O  . 0 7 8 1  - .  0 0 2 5  
#2 - .  0010  . 0 7 8 1  - .  0062  

. 0 3 1 1  

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

- . 3 3 9 3  - .  0014 
- . 2 8 8 8  , 0 0 1 4  

LC P a s s  
. 0 3 0 0  
.OlOO 

NOCHECK NOCHECK E r r o r s  NOCHECK LC P a s s  NOCHECK 
High . 1 5 0 0  
Low . 0 5 0 0  

LC P a s s  
. 0 4 5 0  
. 0 1 5 0  

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

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

U n i t s  ppm PPm PPm 
2 2 0 3 / 2  
PPm 
. 0 0 4 6  
. 0 0 2 8  
6 0 . 2 3  

Pd3404  
PPm 
- , 0 0 6 5  

. 0 0 1 9  
2 9 . 6 5  

S 1 8 2 0  Sb2068 

. 0 0 3 9  , 1 1 8 9  

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

Pp” PPm 

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

. 0 0 6 6  

. 0 0 2 7  
- . 0 0 7 8  
- .  0 0 5 1  

. 0 0 4 9  . 1 1 7 5  

. 0 0 2 9  .1202  

E r r o r s  LC P a s s  LC P a s s  NOCHECK 
High . 1 2 0 0  . 1 5 0 0  
Low . 0 4 0 0  . 0 5 0 0  

NOCHECK NOCHECK NOCHECK LC P a s s  
. 1800  
. 0 6 0 0  

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



Analysis R e p o r t  05/17/05 04:28:02 PM Page 2 

U n i t s  
Avge 
SDev 
%RSD 

%R 
99.40 

.13 
.1305 

P P m  
.0049 
.0005 
9.667 

P P m  
.0108 
.0037 
34.11 

P P m  
,0150 
.0006 
3.792 

P P m  
.1114 
.0011 
1.016 

.1066 .0136 
.0008 .0002 
6.219 .1653 

.1106 

.1122 
.0052 
.0046 

.0130 .1067 

.0142 .1065 
99.49 
99.30 

.0082 

.0134 
.0154 
.0146 

LC Pass 
.0090 
.0030 

LC Pass LC Pass 
. 1 5 0 0  . 0 1 5 0  

.0050 . 0 5 0 0  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.1500 
.0500 

E l e m  
Units 
Avge 
SDev 
%RSD 

Sr4215 
P P m  
.0216 
. o o o o  
.0607 

Th2837 
P P m  - .  0019 
.0028 

147.5 

Ti3349 
P P m  
.0197 
. o o o o  
.0547 

T11908 
P P m  
.0198 
. O O l O  
4.947 

U 4090 

.1624 

.0049 
2.990 

P b  
U 2924 W - 2079 
P P m  P P m  
.1018 - .  0014 
.OOOl .0027 
.0726 185.0 

#1 
#2 

.0216 

.0216 
. O O O l  
- .  0038 

.0197 

.0197 
.0191 
.0205 

.1590 

.1659 
.1018 .0004 
.1017 - .0033 

NOCHECK LC Pass 
. 0 3 0 0  
. O l O O  

LC Pass 
. 0 3 0 0  
. O l O O  

NOCHECK LC Pass NOCHECK 
.1500 
.0500 

E r r o r s  
H i g h  
Low 

LC P a s s  
. 0 3 0 0  
. O l O O  

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

Y 3710 

- . o o o o  
. O O O l  

297.5 

P P m  
Zn2062 
P P m  
.0410 
.0003 
.7281 

Zr3496 
P P m  
.0943 
. 0 0 0 4  
.4152 

. o o o o  
- . O O O l  

.0408 

.0413 
.0940 
.0945 

NOCHECK LC P a s s  
.0600 
.0200 

NOCHECK E r r o r s  
High 
Low 



Analysis Report 

I n t S t d  1 
Mode *Counts 
Elem sc 
Wavlen 361 .384  
Avge 702058 
SDev 9 1 7 . 8 2 4 6  
%RSD . 1307335  

#1 
#2 

702707  
701409  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

3 4 

0 5 / 1 7 / 0 5  0 4 : 2 8 : 0 2  PM Page 3 

5 
6 O10q93 

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



Analysis Report 

Method: DAILY2 
Run Time: 05/17/05 
Comment: 
Mode: CONC Corr. 

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 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm - .  0000 
.0015 

789700. 

- .  0011 
.0011 

NOCHECK 

Ca3179 
PPm 
467.5 
3.7 

.7980 

464.8 
470.1 

LC Pass 
600.0 
400.0 

La3988 
PPm 
.0047 
.0009 
19.68 

.0041 

.0054 

NOCHECK 

Ni2316 
PPm 
.0024 
,0034 
139.4 

. o o o o  

.0048 

NOCHECK 

Sc3613 

Sample Name: icsa 
16 :28 : 14 

Factor: 1 

A13082 
PPm 
514.7 

. o  
.0054 

514.6 
514.7 

LC Pass 
600.0 
400.0 

Cd2265 
PPm 
.0005 
.0002 
37.57 

.0007 
,0004 

NOCHECK 

Li6707 
PPm 
.0004 
. O O O l  
17.63 

.0004 

.0005 

NOCHECK 

P - 1782 
PPm - .  0151 
.0111 

73.57 

- .  0230 
- .  0073 
NOCHECK 

1960/1 

As1890 
PPm 
- .0033 
.0009 

27.95 

- .  0026 
- .  0039 
NOCHECK 

Co2286 
PPm 
.0007 
. O O O l  
17.90 

.0008 

.0006 

NOCHECK 

Mg2790 
PPm 
542.3 
2.7 

.SO51 

540.4 
544.2 

LC Pass 
600.0 
400.0 

2203/1 
PPm 
.0409 
.0035 
8.592 

.0384 

.0434 

NOCHECK 

1960/2 

05/17/05 04 : 32 :48 PM Page 1 

B 2496 
Pi% - .  0197 
.0004 

1.983 

- .  0199 
- .  0194 
NOCHECK 

Cr2677 
PPm - .  0001 
.0002 

141.8 

-.  0002 
. o o o o  

NOCHECK 

Mn2576 
PPm - .  0037 
. O O O l  

2.933 

- .0037 
- .  0036 
NOCHECK 

2203/2 
PPm 
- .0333 
,0006 

1.830 

- .  0329 
- .  0337 
NOCHECK 

Si2881 

010094 
Operator: ' 

Ba4934 
PPm 
.0023 
. O O O l  
2.325 

.0023 

.0024 

NOCHECK 

Cu3247 
PPm 
.0012 
.0003 
25.48 

.OOlO 

.0014 

NOCHECK 

Mo2020 
PPm -.  0022 
.0035 

161.5 

.0003 
- .0047 

NOCHECK 

Pd3404 
PPm 
.0126 
.0060 
47.80 

.0084 

.0169 

NOCHECK 

Pb220 

Be3130 
PPm 
. O O O l  
. o o o o  
12.32 

. O O O l  

. O O O l  

NOCHECK 

Fe2714 
PPm 
191.9 

.7 
.3550 

191.4 
192.3 

LC Pass 
240.0 
160.0 

Na3302 
PPm 
.2982 
.0455 
15.26 

.2660 

.3303 

NOCHECK 

S 1820 

.0086 

.0055 
63.27 

,0125 
.0048 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
,0112 
.0004 
3.351 

.0115 

.0109 

NOCHECK 

K 7664 

.0087 

.0309 
354.0 

- .  0131 

PPm 

.0306 

NOCHECK 

Na5889 
PPm 
- .0191 
.0026 

13.86 

- .0172 - .  0209 
NOCHECK 

Sb2068 
PPm 
.0034 
.0023 
66.34 

.0018 

.0050 

NOCHECK 

Sn1899 
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~010095 
PPm PPm PPm PPm 
.0024 - .  0086 .0016 - .  0075 
.0042 ,0008 .0027 .0014 
177.8 8.943 166.3 18.83 

Analysis Report 

Units %R 
Avge 90.48 
SDev 1.79 
%RSD 1.984 

PPm 
.0029 
.0051 
176.2 

PPm 
. O O l O  
.0066 
678.5 

- .  0006 - .0091 .0035 - .  0065 
.0053 - .  0080 - .  0003 - .  0085 #I 91.75 

#2 89.21 
- .  0007 
.0065 

.0057 
- .  0037 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK 
High 
Low 

V 2924 W - 2079 - U 4090 T11908 - 
PPm PPm PPm PPm 
.0043 .0068 .0002 .0029 
.0019 .0396 . O O O l  .0027 

584.3 36.27 91.58 43.15 

Th2837 
PPm 
.0148 
.0081 
54.51 

Ti3349 
PPm - .  0012 
. O O O l  

5.352 

Elem Sr4215 
Units ppm 
Avge .0169 
SDev . o o o o  
%RSD .2389 

.0056 - .  0212 . 0 0 0 2  .0048 

. 0030  .0348 .OOOl . O O l O  
- .  0012 
- .  0013 #1 .0168 

#2 .0169 
.0206 
.0091 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK 
High 
Low 

NOCHECK 

Zr3496 
PPm - .  0002 
.0002 

100.2 

Elem Y 3710 
Units ppm 
Avge - .0004 
SDev . O O O l  
%RSD 13.34 

Zn2062 
PPm 
.0077 
.0006 
7.679 

- .  0001 
- .  0004 

#1 - .  0004 
#2 - .0003 

.0081 

.0073 

NOCHECK Errors NOCHECK 
High 
Low 

NOCHECK 



Analysis Report 

I n t S t d  1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 639108 
SDev 12658.63 
%RSD 1.980671 

#1 648059 
#2 630157 

2 3 
Time NOTUSED 

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

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

4 
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Method: DAILY2 Sample Name: icsab 
Run Time: 05/17/05 16:32:59 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem A93280 A13082 As1890 

Avge 1.091 517.8 1.038 
SDev .002 .7 . o o o  
%RSD .2231 .1369 .0266 

Units ppm PPm PPm 

#1 1.092 518.3 1.037 
#2 1.089 517.3 1.038 

Errors LC Pass LC Pass LC Pass 

Low .8000 400.0 .8000 
High 1.200 600.0 1.200 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 471.4 .9892 .5001 
SDev .6 .0032 . o o o o  
%RSD .1224 .3249 ,0005 

#I 471.0 .9869 ,5001 
#2 471.8 .9914 ,5001 

E r r o r s  LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 .8000 .4000 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0038 H1.294 547.5 
SDev .0002 .005 . o  
%RSD 4.479 .3494 .0077 

#1 .0037 H1.297 547.4 
#2 .0039 H1.291 547.5 

E r r o r s  NOCHECK LC High LC Pass 
High 1.200 600.0 
Low .8000 400.0 

Elem Ni2316 P 1782 2203/1 

Avge ,9326 1.046 1.034 
SDev .0036 .009 .005 
%RSD .3a81 .8836 .4856 

Units ppm PPm PPm 

#1 .9351 1.053 1.030 
#2 .9300 1.040 1.037 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

Operator: 
010097 

B 2496 Ba4934 Be3130 Bi2230 

1.044 .5242 .4869 .0066 
.004 . 0 0 0 7  .OOOl .0054 
.3480 .1394 .0295 82.85 

Pi% PPm PPm PPm 

1.042 .5247 .4870 .0104 
1.047 .5237 .4868 .0027 

LC Pass LC Pass LC Pass NOCHECK 
1.200 . 6 0 0 0  .6000 
.8000 .4000 .4000 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm Pi% 
.4857 .5486 193.2 - .0169 
.0003 . o o o o  .1 .0131 
.0672 .0035 .0382 77.44 

.4855 .5485 193.1 -.  0262 

.4860 .5486 193.2 - .  0076 
LC Pass LC Pass LC Pass NOCHECK 
.6000 .6000 240.0 
.4000 .4000 160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
,5086 1.047 .4059 - .0243 
.0002 ,003 .3599 .0024 
,0312 .3315 88.68 9.867 

.5085 1.044 ,1514 - .  0260 

.5088 1.049 .6604 - .  0226 
LC Pass LC Pass NOCHECK NOCHECK 
.6000 1.200 
.4000 .8000 

2203/2 Pd3404 S 1820 Sb2068 

.9427 .0074 .0172 1.062 

.0091 .0041 . O O O l  .002 

.9598 55.28 .5718 .1576 

PPm PPm PPm PPm 

.9363 .0045 .0173 1.063 

.9490 .0103 .0172 1.061 

NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
,8000 

Sn1899 Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 
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010998 
Units 
A v g e  
S D e v  
%RSD 

%R 
91.01 

.41 
.4553 

PPm 
1.041 
.002 
.1476 

PPm 
1.020 
.012 

1.155 

PPm 
1.078 
.001 
.0505 

PPm 
.9730 
.0077 
.7919 

PPm 
1.027 
.007 
.7147 

PPm 
1.027 
.001 
.0595 

1.078 
1.078 

.9676 

.9785 
1.022 
1.032 

1.027 
1.026 

91.30 
90.71 

1.042 
1.040 

1.012 
1.029 

NOCHECK LC Pass 
1.200 
.8000 

LC Pass 
1.200 
.8000 

LC Pass 
1.200 
. 8 0 0 0  

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK 

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

Sr4215 
PPm 
1.092 
.001 
.0938 

Th2837 
PPm 
.0135 
.0008 
5.978 

Ti3349 
PPm 
1.000 

. o o o  
.0418 

T11908 
PPm 
1.008 
.010 
.9857 

U 4090 

.9890 

.0112 
1.134 

Pi% 
V 2924 

.5135 

.0004 

.0795 

PPm 
W 2079 

.0007 

.0009 
124.9 

PPm 

.0129 
,0141 

1.000 
,9998 

1.001 
1.015 

.9811 

.9969 
.5132 
.5138 

. O O O l  

.0013 
1.091 
1.093 

NOCHECK LC Pass 
1.200 
. 8 0 0 0  

LC P a s s  
1.200 
. 8 0 0 0  

NOCHECK LC Pass 
. 6 0 0 0  
. 4 0 0 0  

NOCHECK Errors 
High 
Low 

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

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

Y 3710 
PPm - .  0003 

. o o o o  

- 

5.346 

Zn2062 
PPm 
1.009 
.001 
.1336 

Zr3496 
PPm 
.9584 
.0017 
.1728 

#1 
#2 

- ,0003 
- .0003 

1.008 
1.010 

.9573 

.9596 

NOCHECK LC P a s s  
1.200 
.8000 

NOCHECK Errors 
High 
Low 



Analysis R e p o r t  

I n tS td  1 2 
Mode * C o u n t s  T i m e  
E l e m  sc 
Wavlen 3 6 1 . 3 8 4  - -  

SDev 2897 .724  . O O O O O O O  
%RSD . 4507746  . O O O O O O O  

- -  

Avge 642832 10000 

#1 6 4 4 8 8 1  1 0 0 0 0  
#2 640783 1 0 0 0 0  

n 4 

0 5 / 1 7 / 0 5  04  : 3 7 :  3 3  PM Page 3 

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

Operator: 
010100 

B 2 4 9 6  

4 . 8 9 8  
. 0 2 9  

. 5 9 3 4  

PPm 
Ba4934 
PPm 
9 . 9 4 9  

. 0 4 2  
. 4 1 8 7  

Be3130 B i 2 2 3 0  
PPm PPm 
. 9 8 7 2  5 . 0 4 5  
. 0 0 1 4  .015 
. 1 4 6 0  . 2 9 2 3  

E lem Ag3280 A13082 As1890  

Avge . 9 8 2 8  9 . 8 4 1  5 . 0 7 1  
SDev . 0 0 0 9  .015 .017 
%RSD . 0 9 3 3  .1535 . 3 2 6 7  

Uni t s  ppm PPm PPm 

4 . 8 7 7  
4 . 9 1 9  

9 . 9 1 9  
9 . 9 7 8  

. 9 8 8 2  5 . 0 3 5  

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

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
1 1 . 0 0  
9 . 0 0 0  

LC P a s s  LC P a s s  
1 . 1 0 0  5 . 5 0 0  
. g o o 0  4 . 5 0 0  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High 1 . 1 0 0  1 1 . 0 0  5 . 5 0 0  
Low . g o o 0  9 . 0 0 0  4 . 5 0 0  

F e 2 7 1 4  K 7 6 6 4  
PPm PPm 
1 0 . 5 0  i a .  7 8  

. 4 8 9 5  . 4 4 a 9  
. 0 5  . 0 8  

E l e m  Ca3179 Cd2265 Co2286 
U n i t s  ppm PPm PPm 
Avge 2 0 . 1 1  1 . 0 2 6  5 . 1 7 7  
S D e v  . 0 6  .001 . 0 0 7  
%RSD . 3 0 8 4  . 0 5 7 2  . 1 4 4 5  

C r 2 6 7 7  
PPm 
1 . 9 8 2  

. 0 0 7  
. 3 3 0 6  

Cu3247 
PPm 
2 . 0 3 1  

. 0 0 6  
. 2 8 7 7  

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

1 . 9 8 6  
1 . 9 7 7  

2 . 0 2 7  
2 . 0 3 5  

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

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

LC P a s s  
2 . 2 0 0  
1 . 8 0 0  

LC P a s s  LC P a s s  
1 1 . 0 0  2 2 . 0 0  
9 . 0 0 0  1 8 . 0 0  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
High 2 2 . 0 0  1 . 1 0 0  5 . 5 0 0  
Low 1 8 . 0 0  . g o o 0  4 . 5 0 0  

Mo2020 
PPm 
5 . 1 4 5  

. 0 0 8  
. 1 6 3 1  

Na3302 Na5889 
PPm PPm 
2 8 . 2 6  H41 .20  

. 0 3  .10 
. 1 2 3 2  . 2 4 5 2  

E l e m  La3988  L i 6 7 0 7  Mg2790 
Units ppm PPm PPm 
Avge 4 . 9 2 1  5 . 2 1 2  2 0 . 0 7  
SDev . 0 0 5  . 0 1 5  . 0 2  
%RSD . 0 9 3 8  . 2 8 6 9  , 0 8 9 7  

Mn2576 
PPm 
1 . 0 4 3  

. 0 0 2  
. 1 4 8 0  

5 .151  
5 . 1 3 9  

2 8 . 2 9  H41 .13  
2 8 . 2 4  H41 .27  

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

1 . 0 4 4  
1 . 0 4 2  

LC P a s s  LC High 
3 3 . 0 0  3 3 . 0 0  
2 7 . 0 0  2 7 . 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

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

Low 4 . 5 0 0  4 . 5 0 0  1 8 . 0 0  
High 5 . 5 0 0  5 . 5 0 0  2 2 . 0 0  

LC P a s s  
1 . 1 0 0  
. g o o 0  

E lem N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  

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

U n i t s  ppm PPm PPm 
2 2 0 3 / 2  
PPm 
4 . 8 6 6  

, 0 2 6  
. 5 2 6 4  

Pd3404 
PPm 
, 9 9 8 7  
. 0 0 1 9  
. 1 9 4 4  

S 1 8 2 0  S b 2 0 6 8  

. 9 8 6 7  1 . 0 1 6  

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

P b  PPm 

. 9 7 5 1  1 . 0 1 4  

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

1 . 0 0 0  
. 9 9 7 3  

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

LC P a s s  LC P a s s  
1 . 1 0 0  1 . 1 0 0  
. g o o 0  .g000 

E r r o r s  LC P a s s  LC Pass NOCHECK 
High 5 . 5 0 0  5 . 5 0 0  
Low 4 . 5 0 0  4 . 5 0 0  

NOCHECK LC P a s s  
1 . 1 0 0  
. g o o 0  

E lem 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  
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010108 
P P m  P P m  
5 . 1 4 9  4 . 9 2 6  
.001 .011 

. 0 1 6 5  . 2 3 1 0  

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

%R 
9 9 . 1 7  

1 . 3 9  
1 .398  

P P m  
5 . 1 7 6  

. 0 3 0  
. 5 7 6 0  

P P m  
5 . 1 3 6  

. 0 1 6  
.3151 

P P m  
5 . 1 4 7  

, 0 0 6  
. i ~ a  

P P m  
4 . a 7 9  

. 0 1 4  
. 2 7 9 7  

5 .151 
5 . 1 4 3  

4 . a a a  
4 .  a 6 9  

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

#I 
#2 

9 8 . 1 9  
100.1 

5.155 
5 . 1 9 8  

5 . 1 4 7  
5 . 1 2 5  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass LC Pass 
5 . 5 0 0  5 . 5 0 0  
4 . 5 0 0  4 . 5 0 0  

NOCHECK NOCHECK NOCHECK LC Pass 
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
High 
Low 

W 2 0 7 9  V 2924  - 
P P m  P P m  
5 . 0 6 2  1 . 0 6 3  

. 003  . o o o  
. 0 5 5 4  . 0 1 4 3  

Th2837 
P P m  
. 9 7 7 7  
. 0 0 2 7  
. 2 7 7 4  

T i 3 3 4 9  
P P m  
4 . 9 6 4  
.001 

. 0 1 0 3  

T11908 
P P m  
5 . 1 4 6  

. 0 2 1  
. 4 i 3 a  

U 4 0 9 0  
P P m  

. 0 0 1 5  

. 1 7 9 5  

- 

~ . a 3 5 5  

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

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

. 0 0 6  
. 1 1 4 5  

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

4 . 9 6 4  
4 . 9 6 5  

5 . 1 3 1  
5 . 1 6 1  

L .  a 3 4 4  
L .  8 3 6 5  

#1 
#2 

5 . 2 1 3  . 9 7 5 a  
, 9 7 9 6  5 . 2 2 1  

LC Pass LC Low LC Pass LC Pass 
5.500 1 . 1 0 0  5.500 1 . 1 0 0  
4 . 5 0 0  . goo0  4 . 5 0 0  , 9 0 0 0  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
H i g h  
Low 

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  

Z r 3 4 9 6  
P P m  
4 .  a 9 5  

. 0 0 5  
. l o 1 6  

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

Y 3710  

4 . 9 8 6  
. 0 0 3  

. 0 5 1 9  

Pi% 
Zn2062 
P P m  
1 . 0 4 2  

. 0 0 4  
. 3 9 6 0  

4 . 8 9 2  
4 .  a 9 9  

4 . 9 8 4  
4 . 9 8 8  

1 . 0 4 5  
1 . 0 3 9  

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

E r r o r s  
High 
Low 

LC Pass 
5 . 5 0 0  
4 . 5 0 0  

LC Pass 
1 . 1 0 0  
. g o o 0  



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361 .384  - -  

- -  - -  
- -  
- -  Avge 700436 10000 

SDev 9736 .860  . O O O O O O O  - -  
%RSD 1 .390114  . O O O O O O O  - -  

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

4 

0 5 / 1 7 / 0 5  04  : 4 5 :  5 9  PM 

5 
NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: ccb2 
Run Time: 05/17/05 16:48:01 
Comment : 
Mode: CONC Corr. Factor: 1 

Elern Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .0004 - .  0082 . O O O l  
SDev .0002 .0039 .0029 
%RSD 56.05 47.68 2120. 

#1 .0002 - .  0109 - .  0019 
#2 .0005 - .  0054 .0022 

E r r o r s  LC Pass LC Pass LC Pass 
High .0050 . 0 5 0 0  .0050 
Low - ,0050 - .  0500 - .  0050 
Elern Ca3179 Cd2265 Co2286 
Units pprn PPm PPm 
A v g e  .0034 - .  0004 . O O l O  
SDev .0007 . O O O l  .0005 
%RSD 21.82 26.66 50.49 

#I .0029 - .  0003 .0006 
#2 .0039 - .  0004 .0014 

E r r o r s  LC Pass LC Pass LC Pass 
High .0500 ,0050 .0050 
Low - .0500 - .  0050 - .  0050 
E l e m  La3988 Li6707 Mg2790 
Units ppm PPm PPm 
A v g e  - .  0007 . O O O l  .0011 
SDev .0002 . o o o o  .0036 
%RSD 25.26 9.755 323.9 

#I - .  0008 . O O O l  - .0014 
#2 - .  0006 . O O O l  ,0037 

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

E l e m  Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge - .  0 0 0 1  . 0 0 8 3  - .  0022 
SDev . 0005  . 0 0 6 8  .0023 
%RSD 597.5 82.19 104.3 

#1 - .  0004 H. 0131 - .  0006 
#2 .0003 .0035 - ,  0038 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High . 0 0 5 0  . O l O O  

E l e m  Sc3613 1960/1 1960/2 

Operator: 
010103 

B 2496 Ba4934 Be3130 Bi2230 

.0043 - .  0000 . O O O l  .0090 
.0036 .0009 . o o o o  . o o o o  

20.96 144.1 19.98 39.27 

PPm PPm PPm PPm 

.0050 - . O O O l  . O O O l  .0065 

.0037 . o o o o  . O O O l  H. 0115 

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

Cr2677 Cu3247 Fe2714 K 7664 

- .0005 - .  0005 .0012 - .  0001 
. 0 0 0 5  .0008 .0081 .0141 

95.64 168.7 688.9 10260. 

PPm PPm PPm PPm 

-.  0101 - .  0008 - .  0010 .0069 
- .  0002 . O O O l  - .  0045 .0098 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 . l o o 0  
- . 0 0 5 0  - .  0050 - .  0250  - .  1 0 0 0  

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 

.0209 - . O O O l  . 0 0 0 8  
. O O O l  . O O O l  .1732 . O O l O  

71.13 8.717 404.9 5.015 

- .0428 

- .  0001 .0009 L- .1653 .0217 
- . 0 0 0 2  .0008 H.0797 .0202 

LC Pass LC Pass LC Pass LC Pass 
.0050 . 0 0 5 0  .0500 . 0 5 0 0  
- .  0050 - .  0050 - .  0500 - .  0500 
2203/2 Pd3404 S 1820 Sb2068 

.0008 - .  0001 - .0083 . 0 0 0 8  

.0036 .0026 .0003 .0038 
422.0 2915. 3.681 468.2 

PPm PPm Pi% PPm 

.0034 - .  0019 - .  0085 .0035 
- .  0017 . 0017  - .  0081 - .  0019 
NOCHECK LC Pass LC Pass LC Pass 

.0050 ,0100 . O l O O  
- .  0 0 5 0  - . O l O O  - .  0100  

Si2881 Pb220 Se196 Sn1899 



Analysis R e p o r t  05/17/05 04:52:35 PM Page 2 

010104 
P P m  P P m  
.0022 .0036 
.0002 .0022 
10.93 60.11 

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

%R 
102.3 

.7 
.7200 

P P m  
- .0030 
.0056 

183.1 

P P m  
.0047 
.0024 
51.17 

P P m  
.0046 
,0006 
14.10 

P P m  - .  0 0 0 1  
.0031 

2199. 

102.8 
101.7 

- .  0070 
,0009 

.0065 

.0030 
.0042 
.0051 

.0021 
- .0023 

.0020 .0021 

.0023 H .  0052 

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK L C  Pass 
. O l O O  
- .  0100 

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

L C  Pass L C  Pass 
. 0050  .0050  
- .0050 - .  0050 

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

Sr4215 
P P m  
. o o o o  
. o o o o  
10.56 

Th2837 
P P m  
- .0006 
. O O O l  

24.00 

Ti3349 
P P m  
. O O O l  
. O O O l  
140.8 

T11908 
P P m  
.0047 
,0004 
9.038 

U 4090 
P P m  
- .0248 
.OOlO 

- 

4.214 

V - 2924 
P P m  P P m  - .  0002 - .  0003 

W - 2079 

. O O O l  .0005 
48.57 150.5 

#1 
#2 

. o o o o  

. o o o o  
- ,0005 
- .  0007 

. O O O l  

. o o o o  
.0050 
.0044 

- .0241 
- .  0256 

- .  0003 . o o o o  
- . O O O l  - .  0007 

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

L C  Pass 
. O l O O  
- .OlOO 

L C  Pass 
- 0 0 5 0  
- .  0050 

L C  Pass 
IO100 - .  0100 

L C  Pass 
. l o o 0  
- .  1000 

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

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

Y 3710 

- .  0000 
. o o o o  

125.7 

P P m  
Zn2062 
P P m  
.0002 
.0002 
81.38 

Zr3496 
P P m  - .  0003 

0003 
95.92 

#1 
#2 

- .  0000  
- .  0000  

. O O O l  

.0003 
- .  0004 
- .  0001 

E r r o r s  
High 
L o w  

L C  Pass 
.0050 
- .  0050 

L C  Pass 
.0050 
- .  0050 

L C  Pass 
.0050 
- .0050 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361 .384  - -  - -  
Avge 722232 10000 - -  
SDev 5205.013 . O O O O O O O  - -  
%RSD , 7206839  . O O O O O O O  - -  

- -  - -  

#1 725913 1 0 0 0 0  - -  
718552 1 0 0 0 0  - -  #2  

4 

0 5 / 1 7 / 0 5  0 4 : 5 2 : 3 5  PM Page 3 

5 
6 0 1 0 p 5  

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



Analysis Report 05/17/05 04:59:11 PM page 1 

Method: DAILY2 Sample Name: pbw-El7H2 
Run Time: 05/17/05 16:54:37 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

0 1 0 ~ 0 6  

Elem Ag328O A13082 As1890 B - 2496 Ba4934 Be3130 Bi2230 

Avge - .  0002 - .  0009 .0011 .0017 . o o o o  . O O O l  .0087 
SDev .0011 .0071 .0022 .0029 . O O O l  . o o o o  .0143 

164.6 %RSD 590.0 823.7 190.8 173.0 322.7 29.65 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0010 - .  0059 .0027 .0037 . O O O l  . O O O l  - .  0014 
#2 .0006 .0042 - .  0004 - .  0004 - . O O O l  . O O O l  .0188 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge .0061 -.  0002 -.  0000 ,0006 .0006 .0207 ,0114 
SDev .0030 .0002 .0003 .0013 .0006 .0504 .0471 
%RSD 48.79 86.06 4135. 221.0 88.35 242.9 412.9 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .0040 - .  0004 - .0002 .0015 . O O l O  - .  0149 - .  0219 
#2 .0083 - .  0001 ,0002 - .0003 .0002 .0563 .0447 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .0011 . O O O l  - .  0029 . o o o o  - .  0002 .2294 .0117 
. O O O l  .0005 .5992 .0132 SDev .0017 .0002 .0120 

%RSD 150.5 159.7 413.7 151.3 214.5 261.2 112.2 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0023 - .  0000 - .  0114 . O O O l  . O O O l  - .  1943 .0024 
#2 . O O O l  .0002 ,0056 - .  0000 - .  0006 ,6531 .0211 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm Pi% PPm PPm PPm PPm PPm 
Avge - .  0001 .0083 - .  0050 - .0034 .OOlO .0030 - .  0015 
SDev .0007 .0047 ,0018 . O O O l  .0095 .0042 .0037 
%RSD 758.5 56.99 35.36 1.752 988.8 141.2 238.9 

#1 - .  0006 ,0117 -.  0037 - .  0034 - .  0058 .0060 .0011 
#2 .0004 .0050 - .  0062 - .0033 .0077 . o o o o  - .  0041 
Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
Units %R PPm PPm PPm PPm PPm PPm 
Avge 98.31 - .  0083 .0041 .0071 - .  0039 - .  0000 .0009 
SDev .62 . O O O l  .0033 ,0041 .0005 .0022 .0035 
%RSD .6284 .8886 79.20 57.46 14.02 17930. 412.3 

#1 98.74 - .0084 .0018 .0042 - .  0035 - .  0016 - .  0016 
#2 97.87 - .  0083 ,0064 ,0100 - .  0043 .0015 .0033 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  - .  0011 .0003 . o o o o  - .  0480 . O O O l  - .  0012 
SDev . o o o o  ,0034 .0002 .0014 .0345 .0012 . o o o o  
%RSD 1089. 303.1 63.54 6821. 71.80 1912. .0529 

#I - .  0 0 0 0  .0013 . 0 0 0 4  - .  0010 - .  0724 .0009 - .0012 
#2 . o o o o  - .0035 .0002 . O O l O  - .  0236 - .  0008 - .  0012 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

.0002 
1153. 

PPm 

.0002 
- . O O O l  

1 
*Counts 
sc 
361.384 
694399 
4324.665 
.6227925 

697457 
691341 

Zn2062 
PPm 
.0003 
,0003 
99.09 

. O O O l  

. 0005  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm - .  0001 
. O O l O  

1538. 

.0006 
- .  0008  

3 
NOTUSED 

05/17/05 04:59:11 PM 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 05/17/05 05:03:56 PM 

Method: DAILY2 Sample Name: lcsw-El7H2 
Run Time: 05/17/05 16:59:23 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 

010108 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 

Avge .0507 1.989 2.044 ,0017 2.014 .0507 

.5518 5.073 .0093 .0072 %RSD .7446 .0715 

Units ppm PPm PPm PPm PPm PPm 

SDev .0004 .001 .011 . O O O l  . o o o  . o o o o  

#I ,0504 1.988 2.052 ,0018 2.013 .0507 
#2 .0510 1.990 2.036 .0017 2.014 .0507 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 

. 0 5 1 7  ,5147 .2030 .2555 1.129 Avge 20.61 
SDev .01 .0003 ,0005 ,0006 .0004 .026 
%RSD .0570 .6779 .lo46 .2863 .1612 2.317 

Units ppm PPm PPm PPm PPm PPm 

#I 20.60 . 0 5 1 4  .5151 .2026 .2552 1.148 
#2 20.62 .0519 ,5143 .2034 .2558 1.111 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 

Avge - .  0006 4.108 20.49 ,5235 .0003 18.53 
Units ppm PPm PPm PPm PPm PPm 

SDev .0003 .001 .01 . o o o o  .0019 .02 
%RSD 52.17 .0219 .0414 .0056 651.3 .lo90 

#1 - .  0004 4.108 20.49 .5235 - .  0010 18.54 
#2 - .  0008 4.107 20.50 .5235 .0016 18.52 

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

.4954 - .  0020 - .  0099 Avge .4980 - .  0001 .5051 
SDev .0047 .0013 .0027 .0048 .0009 .0044 
%RSD .9495 894.3 .5345 .9758 45.64 44.18 

PPm PPm PPm Pi% Units ppm PPm 

.5013 - .  0010 .5032 .4988 - .  0026 - .  0068 
- .  0131 #I 

#2 .4946 .0007 .5070 .4919 - .  0013 
Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Elem 

Avge 96.43 2.119 2.099 .0087 .4986 2.106 
SDev .60 .018 .013 .0017 ,0023 .014 

,6064 19.85 .4658 .6850 %RSD .6207 .8356 

Units %R PPm PPm PPm PPm PPm 

96.85 2.132 2.108 .0075 .5003 2.116 
2.107 2.090 ,0099 .4970 2.096 

#1 
#2 96.00 

V 2924 - Sr4215 Th2837 Ti3349 T11908 U 4090 Elem 

Avge ,0007 - .  0182 .0002 2.062 - .  0386 .5127 
SDev . o o o o  .0016 . O O O l  . o o o  .0048 ,0003 

Units ppm PPm PPm PPm PPm PPm 

%RSD 2.156 8.530 61.50 .0024 12.31 .0595 

.0007 - .  0193 . O O O l  2.062 - .  0420 .5125 

. 0 0 0 7  - .  0171 .0003 2.062 - .  0353 .5129 
#1 
#2 

Bi2230 
PPm 
.0036 
.0008 
22.98 

.0042 

.0030 

K 7664 

18.32 
.oo 

,0007 

PPm 

18.32 
18.32 

Na5889 
PPm 
27.24 

.01 
.0431 

27.23 
27.25 

Sb2068 
PPm 
.5048 
.0101 
1.995 

.4977 

.5119 

Sn1899 
PPm - .  0018 
.0017 

92.94 

- .  0030 
- .  0006 

W 2079 
PPm - .  0045 
.0030 

65.39 

- .0024 
- .  0066 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 

- .  0001 
. O O O l  

49.07 

PPm 

- .  0001 
- .  0001 
1 
*Counts 
sc 
361.384 
681050 
4230.620 
.6211913 

684041 
678058 

Zn2062 
PPm 
.5164 
.0005 
.0945 

.5167 

.5160 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm - .  0000 
.0002 

1346. 

- .  0002 
. O O O l  

05/17/05 05:03:56 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 5 : 0 9 : 2 2  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  262526  
Run T i m e :  0 5 / 1 7 / 0 5  1 7 : 0 4 : 4 8  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  

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

U n i t s  ppm PPm PPm PPm 

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

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge  . 2 0 9 5  - .  0004  - .  0 0 0 5  .OOOl 
SDev . 0 0 1 6  . o o o o  .OOOl .0011 
%RSD , 7 8 5 0  7 . 8 9 9  1 5 . 9 3  7 4 3 . 6  

#I . 2 0 8 3  - .  0 0 0 5  - .  0004  . 0 0 0 9  
#2 . 2 1 0 6  - .  0004  - .  0 0 0 5  - .  0006  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 
U n i t s  ppm PPm PPm PPm 
Avge  - .  0004 .OOOl . 0 3 0 8  . 0 0 0 6  
SDev . 0 0 0 3  .OOOl . 0 0 4 3  .OOOl 
%RSD 7 4 . 5 3  3 1 . 3 8  1 3 . 9 8  1 0 . 2 9  

#I - .  0002 .OOOl . 0 3 3 8  . 0 0 0 7  
#2 - .  0006 . 0 0 0 2  . 0 2 7 7  . 0 0 0 6  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  
U n i t s  ppm Pi% PPm PPm 
Avge . 0 0 0 4  - . 0 0 1 5  - .  0012  - .  0 0 1 7  
SDev . 0 0 1 2  . 0 0 0 5  , 0 0 0 9  . 0 0 2 3  
%RSD 2 7 9 . 8  3 0 . 8 1  8 0 . 6 7  1 3 5 . 7  

#I . 0 0 1 3  - .  0 0 1 9  - ,  0 0 0 5  - .  0033  
#2 - .  0004 - .  0012  - .  0018  - .  0 0 0 1  

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

Avge  9 7 . 2 3  - .  0072  . 0 0 2 4  . 0 6 6 5  
SDev 1 . 6 3  . 0 0 4 5  . 0 0 0 6  . 0 0 0 7  
%RSD 1 . 6 7 6  6 2 . 1 7  2 6 . 1 3  1 . 0 5 9  

U n i t s  %R PPm PPm PPm 

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T I 1 9 0 8  
U n i t s  ppm PPm PPm PPm 
Avge .OOOl - .  0 0 0 3  .OOOl - .  0002 
SDev . o o o o  . 0 0 1 4  . 0 0 0 3  , 0 0 2 4  
%RSD 1 2 . 5 5  551.8 2 4 4 . 7  1 2 5 0 .  

#1 .OOOl . 0 0 0 7  . 0 0 0 3  - .  0 0 1 9  
#2 . 0 0 0 2  - .  0012  - .  0 0 0 1  . 0 0 1 5  

Operator: 

OlOP10 
Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm 
.OOOl .OOOl - .  0002  
.OOOl . o o o o  .0011 
6 8 . 6 6  5 . 4 6 5  5 5 8 . 7  

. 0 0 0 2  .OOOl . 0 0 0 6  

.OOOl . O O O l  - .  0010 

Cu3247 Fe2714  K 7664  

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

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

PPm PPm PPm 

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

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

. 0 0 4 1  .0011 . 1 6 7 8  
383 .8  2 3 . 0 3  . 4 6 7 7  

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

Pd3404  S 1 8 2 0  Sb2068  
PPm Pi% PPm 
- . 0 0 0 5  .1135 - .  0 0 1 7  

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

- , 0 0 3 7  . 1 1 2 1  - .OOlO 
. 0 0 2 7  . 1 1 4 9  - . 0 0 2 4  

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
- .  0 0 1 5  - .  0008  . 0 0 0 3  

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

- .  0024  . 0 0 0 5  . 0 0 1 7  
- .  0 0 0 6  - .  0 0 2 1  - .0011 

U 4 0 9 0  V 2924  W 2 0 7 9  

- .  0 5 4 8  - .OOOl .OOOl 
. 0 0 7 5  . 0 0 0 4  . 0 0 1 8  

1 3 . 7 6  3 7 8 . 4  1 3 1 7 .  

PPm Pi% PPm 

- .  0 4 9 5  . 0 0 0 2  . 0 0 1 4  
- .  0602  - . 0 0 0 4  - .  0 0 1 1  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
.0002 

2964. 

PPm 

. O O O l  
- .  0 0 0 1  

1 
*Counts 
sc 
361.384 
686794 
11491.19 
1.673163 

694920 
678669 

Zn2062 
PPm 
. O O l O  
. 0 0 0 2  
24.16 

.0011 

. 0 0 0 8  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm 
. O O O l  
.0005 
410.4 

.0005 
- .  0002 

05/17/05 05:09:22 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 5 : 1 4 : 0 8  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 5 2 6 d  
Run T i m e :  0 5 / 1 7 / 0 5  1 7 : 0 9 : 3 4  
Comment : 
Mode: CONC Corr.  F a c t o r :  1 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  

Avge  - .  0006 . 0 0 2 0  - .  0012  . 0 0 4 9  
SDev .OOOl . 0 0 2 2  . o o o o  . 0 0 0 3  
%RSD 1 4 . 5 4  1 0 5 . 5  . 7 1 4 4  7 . 2 0 1  

U n i t s  ppm PPm PPm Pi% 

#I - .  0006 . 0 0 0 5  - .  0012  . 0 0 5 1  
#2 - .  0005  . 0 0 3 6  - .  0012  . 0 0 4 6  

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

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

U n i t s  ppm PPm PPm PPm 

#1 . 2 0 6 4  - .  0002  - .  0 0 0 5  . 0 0 0 2  
#2 . 2 0 8 8  - . 0 0 0 4  . 0 0 0 4  . 0 0 0 5  

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

Avge  - .  0008  . o o o o  . 0 2 8 6  . 0 0 0 6  
SDev .OOOl , 0 0 0 1  . 0 0 1 9  . o o o o  
%RSD 8 . 8 6 8  1 9 3 . 3  6 . 4 7 2  .1138 

U n i t s  ppm PPm PPm PPm 

#I - .  0009  - .  0 0 0 0  . 0 2 7 3  . 0 0 0 6  
#2 - .  0008  .OOOl . 0 2 9 9  . 0 0 0 6  

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

Avge  . 0 0 0 7  - .  0 0 2 7  - .  0016  . 0 0 0 7  
SDev . 0 0 0 4  . 0 0 3 6  . 0 0 2 3  . 0 0 2 3  
%RSD 6 6 . 4 5  135 .3  1 4 9 . 3  3 2 1 . 2  

U n i t s  ppm PPm PPm PPm 

#1 . 0 0 0 4  - .  0 0 0 1  .OOOl - .  0 0 0 9  
#2 . O O l O  - .  0 0 5 3  - . 0 0 3 2  . 0 0 2 3  

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

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

U n i t s  %R PPm PPm PPm 

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 
U n i t s  ppm PPm PPm PPm 
Avge .OOOl - .  0020  - .  0 0 0 1  - .  0010 
SDev . o o o o  . 0 0 1 5  .OOOl . 0 0 0 2  
%RSD 3 . 6 1 1  7 6 . 4 5  1 1 6 . 6  1 6 . 4 7  

#I .OOOl - .  0 0 0 9  - . o o o o  - .  0 0 0 9  
#2 .OOOl - .  0 0 3 1  - .  0 0 0 1  - .  0011 

Operator: 

010112 

Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm - .  0 0 0 0  .OOOl , 0 0 0 7  

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

- .  0 0 0 0  .OOOl - . 0 0 0 6  
- .  0 0 0 0  .OOOl . 0 0 1 9  

Cu3247 Fe2714  K 7664  

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

.OOOl . 0 2 1 9  . 0 1 4 4  
4 0 . 9 4  2 0 2 . 6  2 4 . 9 4  

PPm PPm PPm 

. 0 0 0 3  - .  0047  . 0 4 7 7  

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

Mo2020 Na3302 Na5889 
PPm PPm PPm 
- .OOlO . 3 1 6 3  . 8 8 1 6  

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

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

Pd3404  S 1 8 2 0  Sb2068  

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

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

PPm PPm PPm 

- .  0 0 6 9  . 1 1 4 5  - . 0 0 0 3  
- .  0 0 2 8  . 1 2 4 1  - .  0038  

Pb220  S e 1 9 6  S n 1 8 9 9  
PPm PPm PPm - .  0 0 0 0  .OOlO . 0 0 2 4  

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

- .  0 0 0 5  . 0 0 1 9  . 0 0 1 9  
. 0 0 0 5  . o o o o  . 0 0 2 9  

U 4 0 9 0  V 2924  W 2 0 7 9  

- . 0 4 7 2  - .  0004 . 0 0 0 3  
, 0 1 1 4  . 0 0 0 2  . 0 0 2 1  

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

PPm Pi% PPm 

- , 0 3 9 2  - .  0 0 0 3  - .  0012  
- , 0 5 5 3  - .  0 0 0 5  . 0 0 1 8  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. o o o o  

15.81 

P b  

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

1 
*Counts 
sc 
361.384 
679720 
10149.81 
1.493234 

686897 
672543 

Zn2062 
PPm 
. O O l O  
.0003 
33.69 

.0008 

.0013 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

05/17/05 05:14:08 PM 

Zr3496 
PPm 
- .  0005 
.0002 

32.69 

- .  0004 
- .  0006 

010113 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 5 : 1 8 : 5 3  PM Page 1 

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

Operator : 

610114 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

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

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

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

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

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

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

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

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

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  . 0 0 0 3  4 . 0 6 3  2 0 . 5 6  . 5 2 7 3  - .  0 0 0 9  1 9 . 5 3  2 8 . 4 3  
SDev .0011 . 0 0 9  . 0 4  , 0 0 0 9  . 0 0 0 5  .13  .01 

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

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PP” PPm PPm PPm Pi% PPm 
Avge . 4 9 6 6  . 0 0 5 4  . 5 0 6 1  , 5 0 2 9  - .  0022  .1353 . 5 0 1 1  
SDev . 0 0 1 2  . 0 0 8 2  . 0 0 2 5  . 0 0 5 1  . 0 0 1 7  . 0 0 1 3  . 0 0 7 5  
%RSD . 2 3 2 9  1 5 1 . 4  . 5 0 0 1  1 . 0 0 7  7 5 . 4 4  . 9 9 2 3  1 . 4 9 7  

#I . 4 9 5 8  . 0 1 1 2  .SO43 . 4 9 9 3  - .  0034  . 1 3 4 3  . 5 0 6 4  
#2 . 4 9 7 4  - .  0004  , 5 0 7 9  . 5 0 6 5  - .  0 0 1 0  . 1 3 6 2  . 4 9 5 8  

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

Avge  9 5 . 5 6  2 . 1 4 2  2 . 1 4 5  . 0 7 1 6  . 5 0 4 0  2 . 1 4 4  . 0 0 0 7  
. 0 4 6  . 0 0 5 3  . 0 0 4 2  . 0 2 9  . O O O l  SDev . 7 0  . 0 0 4  

%RSD . 7 2 9 4  . 1 8 0 4  2 . 1 2 6  7 . 3 9 9  . 8 3 7 3  1.358 1 2 . 1 8  

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

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

. o o o o  2 . 0 7 2  - .  0200  . 5 1 5 2  - .  0 0 0 1  
. 0 0 8  . 0 4 2 8  .OOOl .0011 

U n i t s  ppm PPm PPm PPm PPm Pp” PPm 
Avge . 0 0 0 9  - .  0 2 0 9  
SDev . o o o o  . 0 0 3 4  . 0 0 0 2  
%RSD 3 . 3 1 3  1 6 . 1 3  2 6 7 4 .  . 3 9 0 7  2 1 4 . 5  . 0 2 4 9  1 1 0 4 .  

#I , 0 0 0 9  - .  0 1 8 6  . 0 0 0 2  2 . 0 6 6  - . 0 5 0 2  . 5 1 5 2  . 0 0 0 7  
#2 . 0 0 0 9  - .  0 2 3 3  - .  0 0 0 1  2 . 0 7 8  . 0 1 0 3  .5151 - .  0 0 0 9  



Analysis Report 05/17/05 05:18:53 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0002 
.OOOl 

40.72 

Pp” 
Zn2062 
PPm 
.5205 
.0002 
.0434 

Zr3496 
PPm 
- .0004 
,0005 

114.7 

010115 

.5207 

.5203 
- .  0008 
- .  0001 

- .  0002 
- .  0003 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

1 
*Counts 
sc 
361.384 
674996 
4927.827 
.7300533 

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

#I 
#2 

678480 
671511 

10000 
1 0 0 0 0  



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 5 : 2 3 : 4 1  PM Page 1 

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

Operator: 

010116 

E l e m  Ag328O A13082 A s 1 8 9 0  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  . 0 0 0 3  . 0 0 2 7  . 0 0 0 5  . 0 1 1 2  .OOOl .OOOl . 0 0 8 6  
. 0 0 4 0  SDev . o o o o  . 0 0 0 4  . 0 0 1 2  , 0 0 0 4  . o o o o  . o o o o  

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

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

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

K 7 6 6 4  Elem Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 F e 2 7 1 4  

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

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

#I .1112 - .  0 0 0 6  . 0 0 0 8  . 0 0 0 7  .0011 . 0 4 5 5  . 1 1 4 4  
#2 . l o 9 0  - .  0 0 0 6  . 0 0 0 7  . o o o o  . 0 0 0 8  , 0 1 7 9  . 0 8 2 7  

E l e m  La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 7  . 0 0 0 2  , 0 3 2 7  . 0 0 1 5  - .  0 0 0 1  . 5 4 3 6  . 8 8 8 2  

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

.OOOl . O O l O  . 2 5 4 2  

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  Sb2068 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge , 0 0 1 3  . 0 0 5 2  - . 0 0 1 7  - . 0 0 2 4  - .  0 0 1 9  . 1 1 2 2  . 0 0 2 2  
SDev .OOOl , 0 0 5 8  . o o o o  . 0 0 0 6  . 0 0 5 1  , 0 0 6 2  .OOlO 
%RSD 1 1 . 0 3  111 .8  . 9 7 5 4  2 4 . 8 9  2 6 4 . 4  5 . 4 9 2  4 3 . 5 2  

#I . 0 0 1 4  , 0 0 9 2  - .  0 0 1 7  - .  0 0 2 9  . 0 0 1 7  . 1 1 6 5  . 0 0 2 9  
#2 , 0 0 1 2  , 0 0 1 1  - .  0 0 1 7  - .  0020 - .  0 0 5 5  . l o 7 8  . 0 0 1 5  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb2 2 0 S e 1 9 6  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  9 6 . 0 7  . 0 0 0 9  . 0 0 1 5  . l o 8 0  - .  0 0 2 2  . 0 0 1 4  - .  0 0 0 1  
SDev . 4 5  . 0 0 7 1  . 0 0 2 2  . 0 0 3 7  . 0 0 0 4  . 0 0 3 8  . 0 0 1 3  
%RSD . 4 6 9 2  7 5 4 . 4  1 4 1 . 4  3 . 4 0 0  1 8 . 7 6  2 8 0 . 8  2 1 2 7 .  

#1 9 5 . 7 6  . 0 0 5 9  . 0 0 3 1  . 1 1 0 6  - .  0 0 2 5  . 0 0 4 1  . 0 0 0 9  
#2 9 6 . 3 9  - .  0 0 4 1  . o o o o  . l o 5 4  - .  0 0 1 9  - .  0 0 1 3  - .  0010  

E l e m  S r 4 2 1 5  Th2837 T i 3 3 4 9  T11908 U 4 0 9 0  V 2924 W 2 0 7 9  
U n i t s  ppm PPm PPm PPm Pi% PPm PPm 
A v g e  .OOOl - .  0 0 0 4  .OOOl - .  0 0 1 1  - .  0 2 0 1  . 0 0 0 2  . 0 0 2 0  
SDev . o o o o  . 0 0 2 2  . o o o o  . 0 0 0 3  . 0 2 5 9  . o o o o  . 0 0 3 6  
%RSD 2 0 . 4 8  5 2 7 . 2  2 . 3 1 1  2 9 . 9 9  1 2 8 . 7  7 . 0 8 3  1 7 7 . 3  

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



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  
PPm 
. o o o o  
.OOOl 
2 7 1 . 3  

- 

.OOOl 
- .  0 0 0 0  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
678622 
3135.311 
. 4 6 2 0 1 1 5  

6 7 6 4 0 5  
6 8 0 8 3 9  

Zn2062 
PPm 
. 0 0 0 4  
. 0 0 0 2  
5 9 . 3 2  

. 0 0 0 5  

. 0 0 0 2  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

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

. 0 0 0 9  
- .  0 0 0 1  

0 5 / 1 7 / 0 5  0 5 : 2 3 : 4 1  PM 

0101S7 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 

Method: DAILY2 Sample N a m e :  262528  
Run Time :  0 5 / 1 7 / 0 5  1 7 : 2 3 : 5 2  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

0 5 / 1 7 / 0 5  0 5 : 2 8 : 2 6  PM 

Operator: 

01.0118 
E l e m  A93280 A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  .OOOl , 0 0 0 8  - .  0036  . 0 1 6 8  . o o o o  . o o o o  . 0 0 0 4  
SDev . 0 0 0 5  .0011 . 0 0 2 2  . o o o o  . o o o o  . o o o o  . 0 0 7 6  
%RSD 5 1 1 . 2  1 2 9 . 7  6 1 . 4 6  . 2 0 6 7  3 4 8 . 4  4 0 . 7 6  2 0 1 2 .  

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

#1 . 0 0 0 5  . 0 0 1 6  - . 0 0 5 2  . 0 1 6 7  . o o o o  . o o o o  - . 0 0 5 0  
#2 - .  0003  .OOOl - .  0020 . 0 1 6 8  - .  0 0 0 0  , 0 0 0 1  . 0 0 5 8  

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

Avge  , 0 7 4 6  - .  0 0 0 3  .OOlO . 0 0 0 2  . 0 0 1 2  . 2 4 4 2  . 0 9 8 3  
SDev . 0 0 0 3  , 0 0 0 1  . 0 0 0 6  . o o o o  . 0 0 0 4  . 0 1 3 5  . 0 1 5 4  
%RSD . 4 1 3 7  3 2 . 0 9  5 9 . 8 4  1 9 . 3 7  38 .38  5 . 5 1 8  1 5 . 6 2  

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

#I . 0 7 4 4  - .  0 0 0 3  , 0 0 1 4  . 0 0 0 2  . 0 0 1 5  . 2 5 3 7  . l o 9 1  
#2 . 0 7 4 9  - .  0004  . 0 0 0 6  . 0 0 0 2  . 0 0 0 9  . 2 3 4 6  . 0 8 7 4  

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

Avge  - .  0005  . O O O l  . 0 2 2 5  , 0 0 9 3  - .  0 0 0 3  . 6 8 4 1  . 9 0 2 6  
SDev . 0 0 0 2  . o o o o  . 0 0 7 2  . o o o o  . 0 0 0 9  . 0 4 4 8  . 0 0 1 3  
%RSD 3 9 . 5 4  3 5 . 6 2  3 2 . 1 2  . 4 6 8 8  3 1 4 . 4  6 . 5 4 5  . 1 4 4 1  

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

#1 - .  0004 .OOOl . 0 2 7 6  . 0 0 9 3  . 0 0 0 3  . 7 1 5 8  . g o 1 7  
#2 - .  0007  .OOOl . 0 1 7 4  . 0 0 9 3  - .  0 0 0 9  . 6 5 2 5  . 9 0 3 6  

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  . 0 0 6 2  - .  0020  - .  0 0 2 1  - .  0 0 1 3  . 1 3 2 4  . 0 0 2 0  
SDev , 0 0 1 0  . 0 0 4 8  . 0 0 2 5  . 0 0 2 8  . 0 0 0 8  . 0 0 9 5  . 0 0 1 2  
%RSD 4 2 2 0 .  7 7 . 8 1  1 2 3 . 8  1 3 3 . 0  6 2 . 0 4  7 . 1 7 5  6 2 . 0 3  

#1 . 0 0 0 7  . 0 0 2 8  - .  0038  - .  0 0 4 1  - .  0 0 0 7  . 1 2 5 7  . 0 0 2 8  
#2 - .  0007  . 0 0 9 6  - .  0 0 0 3  - .  0 0 0 1  - .  0 0 1 8  . 1 3 9 2  .0011 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220 S e 1 9 6  Sn1899  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
Avge  9 6 . 7 9  - .  0 0 8 1  . 0 0 4 0  . 1 4 7 9  - .  0 0 2 1  . o o o o  . 0 0 1 5  
SDev . 4 7  . 0 0 2 1  . 0 0 6 5  . 0 0 2 4  . 0 0 2 7  . 0 0 3 6  .OOlO 
%RSD . 4 8 4 9  2 5 . 4 6  1 6 0 . 3  1 . 5 9 6  1 3 1 . 1  2 6 4 1 0 0 .  6 3 . 4 3  

#I 9 6 . 4 6  - .  0 0 6 7  - .  0 0 0 5  . 1 4 9 6  - .  0040  - .  0026  . 0 0 2 2  
#2 9 7 . 1 2  - . 0 0 9 6  . 0 0 8 6  . 1 4 6 3  - .  0002  . 0 0 2 6  . 0 0 0 8  

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V - 2924  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge .OOOl - .  0004  . o o o o  . 0 0 4 3  - .  0 2 2 5  . 0 0 0 4  - .  0 0 0 3  
SDev . o o o o  . 0 0 1 3  .OOOl . 0 0 1 4  . 0 1 3 7  . 0 0 0 2  . 0 0 2 4  
%RSD 3 2 . 7 5  3 0 9 . 5  2 4 8 . 5  33.18 6 0 . 8 7  5 7 . 8 7  7 7 7 . 8  

#I .OOOl . 0 0 0 5  .OOOl , 0 0 5 4  - .  0 1 2 8  . 0 0 0 6  . 0 0 1 4  
#2 .OOOl - .  0 0 1 3  - .  0 0 0 0  . 0 0 3 3  - .  0 3 2 3  . 0 0 0 2  - .  0020  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. O O O l  

209.3 

PPm 

. o o o o  
- .  0 0 0 1  

1 
*Count s 
sc 
361.384 
683678 
3290.875 
.4813487 

681351 
686005 

Zn2062 
PPm 
. O O l O  
.0002 
16.53 

,0012 
. 0 0 0 9  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm 
,0002 
.0007 
282.4 

.0007 
- .  0002 

05/17/05 05:28:26 PM 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 5 : 3 3 : 1 2  PM Page 1 

Method: DAILY2 S a m p l e  N a m e :  2 6 2 5 2 9  
Run T ime :  0 5 / 1 7 / 0 5  1 7 : 2 8 : 3 8  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010120 
E l e m  Ag3280 A13082 As1890  B 2 4 9 6  Ba4934  Be3130 B i 2 2 3 0  

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

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

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

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

Avge  . 0 5 5 0  - .  0004  . 0 0 0 3  . O O O l  . 0 0 0 6  . 1 3 6 4  . 0 8 4 2  
SDev .0011 . 0 0 0 2  . 0 0 0 2  . 0 0 0 7  . o o o o  . 0 1 7 0  . 0 0 9 6  
%RSD 2 . 0 8 6  6 0 . 4 3  6 5 . 0 2  6 2 7 . 6  1 . 1 3 4  1 2 . 4 7  1 1 . 4 3  

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

#I . 0 5 5 8  - .  0002  , 0 0 0 2  . 0 0 0 6  . 0 0 0 6  . 1 4 8 4  . 0 9 1 0  
#2 . 0 5 4 2  - .  0006  . 0 0 0 4  - .  0004 . 0 0 0 6  . 1 2 4 3  . 0 7 7 4  

Elem La3988 L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 

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

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

. O O O l  . 0 2 8 0  , 0 0 5 6  - .  0014  . 5 6 8 0  , 8 9 4 2  
. 0 2 1 9  . 0 0 5 6  - .  0 0 1 6  . 2 8 6 3  . 8 9 8 2  

#I - . 0 0 1 3  
#2 - .  0008  - .  0 0 0 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  

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

U n i t s  ppm PPm PPm PPm PPm PPm PPm - .  0008  - .  0046  - . 0 0 2 4  - .  0 0 1 1  - .  0 0 4 7  . 1 2 0 6  - .  0030  

#1 . O O O l  . 0 0 1 7  - .  0 0 3 3  - .  0 0 0 5  - .  0 0 2 6  . 1 1 3 6  - .  0 0 4 1  
#2 - .  0017  - .  0110  - .  0 0 1 5  - .  0016  - .  0 0 6 8  . 1 2 7 6  - .  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  Sn1899  

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

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

#I 9 6 . 5 3  - . 0 0 4 2  - .  0020  . 1 5 7 5  - .  0014  - .  0 0 2 7  . 0 0 2 5  
#2 9 7 . 5 0  - .  0 0 1 0  - .  0 0 0 1  . 1 6 0 8  - .  0 0 1 6  - . 0 0 0 4  . 0 0 0 5  

W 2 0 7 9  E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V - 2924  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  - .  0 0 2 7  . o o o o  - .  0 0 2 1  - .  0 5 2 1  - .  0010 - .  0 0 0 3  
SDev . o o o o  . 0 0 0 8  , 0 0 0 2  . 0 0 1 8  . 0 0 8 3  . 0 0 0 2  . o o o o  
%RSD 1 3 . 7 4  3 0 . 0 1  2 4 1 2 0 .  8 4 . 1 5  1 5 . 9 5  2 1 . 9 2  1 2 . 0 3  

#1 . o o o o  - .  0 0 3 3  . O O O l  - .  0033  - .  0462  - . 0 0 0 8  - . 0 0 0 3  
#2 . o o o o  - .  0022  - .  0 0 0 1  - .  0008  - . 0 5 7 9  - .  0 0 1 1  - .  0004 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pPm PPm PPm 
Avge - .  0000 .0013 - .0008 
SDev . o o o o  . O O O l  .0004 
%RSD 59.02 8.948 45.45 

#I - .  0000 
#2 - .  0000 
IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 

SDev 4798.427 
%RSD .7002375 

Avge 685257 

.0012 

.0014 

2 
Time 

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

05/17/05 05:33:12 PM page 2 

010123 

- .  0006  
- .  0011 
3 4 
NOTUSED NOTUSED 

5 6 7 
NOTUSED NOTUSED NOTUSED 

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

Operator: 

010122 

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

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

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

#1 , 0 0 0 9  . 0 0 5 7  - .  0 0 2 3  , 0 3 9 3  - .  0 0 0 0  . O O O l  . 0 0 2 9  
#2 - .  0014 - .  0 0 2 3  . 0 0 3 5  . 0 3 8 4  - .  0 0 0 1  . O O O l  . 0 0 0 8  

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

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

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

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

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

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

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

#I . 0 0 0 6  . O O O l  . 0 2 3 4  . 0 0 8 1  - .  0 0 1 0  . 7 5 2 2  . 9 1 8 4  
#2 - .  0026 . o o o o  . 0 0 3 9  . 0 0 7 8  - .  0 0 2 0  . 5 4 4 7  . 9 2 2 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm Pp" PPm PPm PPm PPm PPm 
Avge . 0 0 0 5  . 0 0 2 0  - .  0 0 3 1  . 0 0 1 7  - .  0 0 2 3  . 1 3 0 7  - .  0014 
SDev . 0 0 0 2  . 0 1 2 6  . 0 0 0 6  , 0 0 0 4  . 0 0 5 4  . 0 1 3 2  . 0 0 1 3  
%RSD 3 2 . 6 2  6 4 4 . 9  1 8 . 9 7  2 5 . 1 8  2 3 2 . 8  1 0 . 1 0  9 1 . 4 6  

#1 . 0 0 0 7  . 0 1 0 9  - .  0 0 3 5  . 0 0 1 4  . 0 0 1 5  . 1 2 1 4  - .  0 0 0 5  
#2 , 0 0 0 4  - .  0 0 7 0  - .  0 0 2 6  , 0 0 2 0  - .  0 0 6 2  ,1401 - .  0 0 2 3  

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

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

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

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

E l e m  S r 4 2 1 5  Th2837 T i 3 3 4 9  T11908 U 4 0 9 0  V 2924 W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm Pi% Pi% 

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

Avge  . O O O l  

#I . O O O l  - .  0 0 0 3  . 0 0 0 2  . 0 0 3 0  - .  0 0 7 1  - .  0 0 0 3  , 0 0 0 9  
#2 - .  0 0 0 0  . 0 0 2 3  . o o o o  - .  0 0 3 1  - .  0 9 5 6  - .  0 0 0 1  . 0 0 0 2  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. O O O l  

165.2 

PPm 

- . O O O l  
. o o o o  

1 
*Counts 
sc 
361.384 
681896 
1176.626 
.1725521 

681064 
682728 

Zn2062 
PPm 
.0006 
.0003 
54.18 

.0009 

.0004 

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

1 0 0 0 0  
1 0 0 0 0  

Zr3496 
PPm - .  0005 
.0003 

73.80 

- .  0002 
- .  0007 
3 
NOTUSED 

05/17/05 05:37:58 PM 

010123 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  
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Method: DAILY2 Sample Name: ccv3 
Run Time: 05/17/05 17:41:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge .9830 9.851 5.059 
SDev .0011 .013 .002 
%RSD .lo91 .1335 .0473 

#1 .9838 9.861 5.061 
#2 .9823 9.842 5.057 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 20.17 1.025 5.167 
SDev .04 .001 .008 
%RSD .1901 .1157 ,1547 

#I 20.14 1.024 5.162 
#2 20.19 1.026 5.173 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.925 5.211 20.04 
SDev .007 .006 . 0 3  
%RSD .1448 .1136 .1680 

#I 4.930 5.215 20.02 
#2 4.920 5.207 20.07 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

Elem Ni2316 P-1782 2203/1 

Avge 4.892 5.163 4.925 
SDev .027 .008 .013 
%RSD .5431 .1545 .2578 

Units ppm PPm PPm 

#I 4.873 5.168 4.916 
#2 4.911 5.157 4.934 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

Elem Sc3613 1960/1 1960/2 

Operator: 

010124 

B 2496 Ba4934 Be3130 Bi2230 

4.890 9.906 .9876 5.063 
.011 ,010 . O O O l  .003 
.2304 .0980 .0067 .0653 

PPm PPm PPm PPm 

4.882 9.913 .9875 5.065 
4.898 9.899 .9876 5.060 

LC Pass LC Pass LC Pass LC Pass 
5.500 11.00 1.100 5.500 
4.500 9.000 .goo0 4.500 

Cr2677 Cu3247 Fe2714 K 7664 

1.981 2.031 10.46 18.84 
.001 .006 .01 . 0 3  
.0474 .2827 .0592 ,1786 

PPm PPm PPm PPm 

1.982 2.035 10.45 18.86 
1.980 2.027 10.46 18.82 

LC Pass LC Pass LC Pass LC Pass 
2.200 2.200 11.00 22.00 
1.800 1.800 9.000 18.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1.042 5.142 28.36 H41.12 

. o o o  .013 .01 .10 
.0384 .2508 .0338 .2455 

1.042 5.133 28.36 H41.19 
1.043 5.151 28.35 H41.05 

LC Pass LC Pass LC Pass LC High 
1.100 5.500 33.00 33.00 
.goo0 4.500 27.00 27.00 

2203/2 Pd3404 S 1820 Sb2068 

4.881 1.000 .9777 1.009 
.034 .004 .0052 .004 
.7031 .3910 .5329 .4411 

PPm PPm PPm PPm 

4.857 .9973 ,9814 1.012 
4.906 1.003 .9740 1.006 

NOCHECK LC Pass LC Pass LC Pass 
1.100 1.100 1.100 
.goo0 .goo0 ,9000 

Si2881 Pb220 Se196 Sn1899 
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PPm OlOA25 
PPm 

4.932 
PPm 
5.146 4.896 5.149 

U n i t s  %R 
A v g e  99.40 
S D e v  .83 
%RSD ,8361 

PPm 
5.183 
.024 
.4713 

PPm 
5.131 
.042 
.8202 

.006 .027 .036 .006 
.7031 .1178 .1240 .5539 

5.151 4.877 5.123 4.928 
5.142 4.915 5.174 4.936 

5.101 
5.161 

#I 99.98 
#2 98.81 

5.166 
5.201 

L C  P a s s  L C  Pass L C  P a s s  L C  P a s s  
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

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

T11908 U 4090 V 2924 W 2079 

1.061 5.112 L .  8333 

.3495 1.895 .0487 .8974 

PPm PPm 
5.054 

PPm Pi% 

.018 .0158 .002 . 0 1 0  

Ti3349 
PPm 
4.958 

. o o o  
.0097 

E l e m  Sr4215 
Units ppm 
A v g e  5.219 
S D e v  .001 
%RSD .0225 

Th2837 
PPm 
.9803 
.0037 
.3793 

5.099 L .  8221 5.056 1.054 
5.053 1.067 5.124 L.8445 

4.959 
4.958 

#I 5.218 
#2 5.220 

,9777 
.9829 

L C  Pass L C  Low L C  Pass L C  Pass 
1 . 1 0 0  5.500 1 . 1 0 0  5.500 

4 . 5 0 0  . g o o 0  4 . 5 0 0  .g000 

L C  Pass 
5.500 
4.500 

L C  Pass 
1 . 1 0 0  
. 9 0 0 0  

E r r o r s  L C  Pass 
High 5 . 5 0 0  
Low 4.500 

Zn2062 
PP* 
1.044 
,007 
.6575 

Zr3496 
PPm 
4.905 
.003 
.0630 

E l e m  Y 3710 
Units pPm 
A v g e  4.986 
S D e v  .006 
%RSD .1126 

4.907 
4.903 

#I 4.990 
#2 4.982 

1.039 
1.049 

L C  P a s s  
5.500 
4.500 

L C  Pass 
1 . 1 0 0  
.goo0 

E r r o r s  L C  P a s s  
High 5.500 
Low 4.500 
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0 1 Q a E D  
IntStd 1 2 3 4 5 
Mode 
Elem sc 
Wavlen 361.384 - -  

SDev 

*Counts Time NOTUSED NOTUSED NOTUSED NOTUSE 
- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  

Avge 702075 10000 
- -  - -  - -  5901.513 . O O O O O O O  - -  

%RSD .8405816 . O O O O O O O  - -  - -  - -  - -  - -  
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Method: DAILY2 Sample Name: ccb3 
Run Time: 05/17/05 17:48:26 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0014 - .  0140 - .0012 
SDev .0007 .0051 .0014 
%RSD 50.18 36.80 114.4 

#I - .  0019 - .  0176 - .0022 
#2 - .  0009 - .  0104 - .  0002 
Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .0050 - .  0500 - .0050 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge - .  0006 - .  0004 - .  0001 
SDev .0012 .0002 .0009 
%RSD 204.6 69.34 986.3 

#1 - .  0015 - .  0005 - .  0008 
#2 .0003 - .  0002 .0006 

Errors LC Pass LC Pass LC Pass 
High .0500 .0050 .0050 
Low - .0500 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0015 . O O O l  - .  0056 
SDev .0009 . O O O l  .0029 
%RSD 60.59 67.19 52.19 

#I - .  0022 . o o o o  - .  0076 
#2 - .  0009 . O O O l  -.  0035 
Errors LC Pass LC Pass LC Pass 
High . 0050  . 0 0 5 0  . 0 5 0 0  
Low - .  0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge . 0 0 0 5  .0037 - .  0012 
SDev .0011 .0034 .0024 
%RSD 232.6 90.94 195.9 

#I - .  0003 .0061 - .  0029 
#2 .0013 ,0013 .0005 

Errors LC Pass LC Pass NOCHECK 

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

Elem Sc3613 1960/1 1960/2 

Operator: 

010127 

B - 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
.0027 - .  0001 . O O O l  .0016 
.0002 . O O O l  . o o o o  .0025 
8.787 141.5 4.884 155.3 

.0025 - .  0001 . O O O l  .0034 

.0028 . o o o o  .OOOl - .  0002 
LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 .0050 . O l O O  
- .  0500 - .  0050 - . O l O O  - .  0050 
Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.0005 - .  0004 - .0134 - .  0253 
.0012 . O O O l  .0215 .0204 
253.2 36.56 160.9 80.73 

- .  0004 - .  0005 L-. 0286 - .  0397 
.0014 - .  0003 .0018 - .  0109 
LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 .1000 
- .0050 - .  0050 - .  0250 - .  1000 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0001 .0014 L- .2007 .0115 
. O O O l  .0002 .2312 . O O l O  

138.5 14.66 115.2 9.088 

- .  0002 .0013 L- .3641 .0108 
- .  0000 . 0 0 1 6  - .  0372 .0123 

LC Pass LC Pass LC Low LC Pass 
. 0 0 5 0  . 0 0 5 0  .0500 .0500 

- .0500  - .  0500  - .0050 - .  0050 
2203/2 Pd3404 S 1820 Sb2068 
PPm PPm PPm PPm - .  0017 L-. 0060 - .  0064 - .  0041 
,0009 .0058 ,0043 .0011 

54.73 97.34 67.68 27.82 

- .  0011 L-. 0101 - .0033 - .  0049 
- .0024 - .  0019 - .0095 - .  0033 
NOCHECK LC Low LC Pass LC Pass 

. 0 0 5 0  . O l O O  . O l O O  
- .  0050 - .  0 1 0 0  - .  0100 

Si2881 Pb220 Se196 Sn1899 
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010128 
PPm PPm PPm PPm - .  0 0 1 1  

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

- .  0 0 1 5  . 0 0 4 1  - .  0010  
. 0 0 1 7  , 0 0 0 2  . 0 0 0 7  . 0 0 0 3  

Analysis Report 

U n i t s  %R 

SDev 1 . 0  
%RSD . 9 5 6 4  

Avge  1 0 2 . 0  
PPm 
. 0 0 2 3  
.OOOl 
3 . 0 1 5  

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

#1 1 0 2 . 7  
#2 1 0 1 . 3  

- .  0023  - .  0 0 1 7  . 0 0 4 5  - .  0012  
.OOOl - .  0014  . 0 0 3 6  - .  0008  

. 0 0 2 3  

. 0 0 2 4  
. 0 0 5 6  
. 0 0 4 2  

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

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
.OlOO 
- .  0100 

. 0 0 3 0  , 0 0 5 0  . 0 0 5 0  
- .  0050  - .  0030  - .  0050  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge - .  0 0 0 0  
SDev . o o o o  
%RSD 1 6 4 . 0  

Th2837  
PPm - .  0 0 2 5  

. 0 0 0 7  
2 9 . 2 2  

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

T11908 U - 4 0 9 0  V 2924  W 2 0 7 9  
PPm PPm PPm PPm - .  0 0 1 9  - . 0 7 1 7  - .  0003  - .  0018  
,0017 . 0 2 4 2  . 0 0 0 9  . 0004  

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

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

- .  0030  
- .  0 0 1 9  

- .  0002  
. 0 0 0 2  

- .  0 0 3 1  - . 0 8 8 9  - .  0010  - .  0 0 2 1  
- .  0007  - .  0 5 4 6  . 0 0 0 3  - .  0 0 1 5  

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

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. 0 0 5 0  
- .  0050  

LC Pass LC Pass LC Pass LC Pass 
.OlOO . l o o 0  . 0050  
- .  0100 - .  1 0 0 0  - .  0050  - .  0100  

.OlOO 

E l e m  Y 3710  
U n i t s  pPm 
Avge  - .  0 0 0 1  
SDev .OOOl 
%RSD 2 1 5 . 7  

Zn2062 
PPm 
. o o o o  
.OOOl 
2 7 5 . 2  

Z r 3 4 9 6  
PPm - .  0006  

. 0 0 0 8  
1 4 9 . 1  

#1 - .  0002 
#2 . o o o o  

.OOOl 
- .  0000  

- .  0012 
. o o o o  

E r r o r s  LC Pass 
High . 0 0 5 0  
Low - .  0050 

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

LC Pass 
. 0 0 5 0  
- .  0050  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 2 3 4 

0 5 / 1 7 / 0 5  0 5 : 5 3 : 0 1  PM 

5 6 0142.29 
*Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
720670  1 0 0 0 0  
6909 .848  . O O O O O O O  - -  
.9588088  . O O O O O O O  - -  

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

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

725556  1 0 0 0 0  
715784  1 0 0 0 0  



Div 20 
to#050502-4 

pbw-El7Hl 
pbw-El7H1 

hbw-El7Hl lAa3280 1 0.00500 I U I /ma/L I 0.0051 I I 

Th2837 0.0250 U mg/L 0.025 
,Ti3349 0.00500 U mg/L 0.005 
~ 

pbw-E17H1 Ah082 0.0500 U- ' 'mg/L ' 0.05' 
pbw-El7Hl As1890 0.00500 U mg/L 0.005 
pbw-El7Hl 82496 mg/L 0.02 ' 0.0200 U 

Dbw-El7Hl TI1 908 

F ~ H ~ O g T T p p k -  
mg/L - ' 0.01 

bw-El7Hl 0.0500 U mg/L 0.05 

0.01 00 I U ma/L 0.01 

IpbZE17Hl lCd2265 I 0.005001U /mg/L I 0.0051 

+J 
pbw-El7Hl U-4090 
pbw-El7Hl V-2924 
pbw-El7Hl W-2079 

bw-El7H1 1 Co2286 1 0.00500 I U i /mg/L 1 0.0051 
bw-El7H1 1 Cr2677 1 0.00500 1 U Ima/L 1 0.0051 

0.100 U 'm& ' 0.1 
0.00500 U mg/L 0.005 
0.0100 U mg/L 0.01 

pbw-E17H1 Cu3247 0.00500 U mg/L ' 0.005' 
pbw-E17H1 Fe2714 0.0500 U mg/L 0.05 

I~bw-El7Hl  1Y 3710 I 0.005001U I /ma/L I 0.0051 I I 

bbw-El7Hl I La3988 1 0.00500 I U /mg/L I 0.0051 

pbw-El7Hl 
pbw-El7Hl 
pbw-lj17H1 
I c s w - E ~ ~ H ~  
I c s w ~ ~ H ~  

pbw-El7Hl Li6707 0.00500 U mg/L 0.005 
pbw-El7H1 Mg2790 0.0500 U mg/L 0.05 
pbw-El7H1 Mn2576 0.00500 U mg/L 0.005 
pbw-El7Hl M22020 0.00500 U mg/L 0.005 

Y-3710 0.00500 U ~~~~ mg/L 0.005 I 
I 

A13082 1.98 1 mg/L 0.05 99.0% -; 

Zn2062 0.00500 U mg/L 0.005 
Zr3496 0.00500 U mg/L 0.005 
A93280 0.0509 _ _  mg/L 0.005 101.8% O.O! 

pbw-El7Hl 
pbw-lj17H1 
I c s w - E ~ ~ H ~  
I c s w ~ ~ H ~  

+ Zn2062 0.00500 U mg/L 0.005 
Zr3496 0.00500 U mg/L 0.005 
A93280 0.0509 _ _  mg/L 0.005 101.8% O.O! 
A13082 1.98 1 mg/L 0.05 99.0% -; 

F - E l 7 H 1  tAs1890 1 2.041 
Icsw-El7Hl B-2496 O.O200/U 

mg/L 0.0051 102.0%1 : 
mg/L 0.021 ( 

rl 
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 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

mglL sigwt Dilution Calc RL 
-0.00059 -0.00059 
-0.00843 -0.00843 
-0.0024 -0.0024 
0.00337 0.00337 

-0.00003 -0.00003 
0.00007 0.00007 
0.001 1 0.001 1 

0.001 52 0.001 52 
-0.00024 -0.00024 
-0.00026 -0.00026 
-0.0001 7 -0.0001 7 
-0.00056 -0.00056 
0.00202 0.00202 

-0.00076 -0.00076 
0 0 

-0.0081 -0.0081 
-0.0001 8 -0.0001 8 
0.00031 0.00031 
0.0004 0.0004 

0.001 09 0.001 09 
-0.001 19 -0.001 19 
0.00063 0.00063 
-0.0072 -0.0072 

-0.00072 -0.00072 
-0.00264 -0.00264 
0.001 19 0.001 19 
0.00129 0.001 29 

-0.00002 -0.00002 
-0.00181 -0.001 81 
-0.00004 -0.00004 
0.00331 0.00331 

-0.03445 -0.0345 
-0.00034 -0.00034 
-0.00086 -0.00086 
-0.00007 -0.00007 
0.00065 0.00065 

0.05091 0.0509 
1.98006 1.98 
2.03536 2.04 
0.00353 0.00353 

-0.0003 1 -0.0003 1 

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

0.005 
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 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.02 

uglml Date Time 
-0.00059 091 7/05 15151 
-0.00843 05/17/05 1551 
-0.0024 05/1 7/05 15151 
0.00337 031 7/05 15151 

0.00007 05/17/05 15151 
0.001 1 05/17/05 15151 

0.001 52 0511 7/05 15151 

-0.00003 0511 7/05 15151 

-0.00024 05/17/05 1551 
-0.00026 05/17/05 15:51 
-0.0001 7 05/17/05 15151 
-0.00056 05/17/05 1551 
0.00202 05/17/05 15:51 

0 05/17/05 1551 
-0.00076 0511 7/05 1551 

-0.0081 091 7/05 15151 
-0.0001 8 0511 7/05 15151 
0.00031 0511 7/05 15151 
0.0004 05/17/05 1551 

0.00109 0511 7/05 15151 

0.00063 0511 7/05 1551 
-0.001 19 05/17/05 15151 

-0.0072 0511 7/05 1551 
-0.00072 05/17/05 15151 
-0.00264 0511 7/05 15:51 
0.001 19 091 7/05 15:51 
0.00129 0511 7/05 1551 

-0.00002 05/17/05 1551 
-0.001 81 0511 7/05 1551 
-0.00004 0511 7/05 15:51 
0.00331 05/1 7/05 1551 

-0.03445 0511 7/05 
-0.00034 05/17/05 
-0.00086 0511 7/05 
-0.00007 0511 7/05 
0.00065 05/1 7/05 

0.05091 091 7/05 
-0.00031 05/1 7/05 

551 
5151 
551 
551 
5151 
5151 
555 

1.98006 05/17/05 15% 
2.03536 05/1 7/05 1555 
0.00353 0511 7/05 1555 



Div 20 

06002.01.222 
tO#050502-4 

1262525 lBa4934 I 0.2501U I Ima/L I 0.251 I I 

rl 
005 

0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 

262525 
262525 
262525 

1262525 I 
Be31 30 0.250 U mg/L 0.25 
612230 0.500 U mg/L 0.5 
Ca3179 12.0 mg/L 2.5 

262525 
262525 
262525 
262525 

Ba4934 0.250 U mg/L 0.25 
Be31 30 0.250 U mg/L 0.25 
612230 0.500 U mg/L 0.5 
Ca3179 12.0 mg/L 2.5 

0.02 
0.005 
0.005 
0.01 
0.05 

mg/L 
2.001 

sigwt 

0.05039 0.0504 
0.0051 1 0.0051 1 

20.83129 20.8 
0.051 72 0.051 7 
0.51379 0.514 
0.20166 0.202 
0.25323 0.253 
1.12523 1.13 
0.00059 0.00059 
4.16542 4.17 

20.71 01 9 20.7 
0.52047 0.52 

-0.0000 1 -0.0000 1 
0.49893 0.499 
0.00777 0.00777 
0.00212 0.00212 
0.00654 0.00654 
0.49002 0.49 
0.01 229 0.01 23 
0.49665 0.497 
2.11224 2.11 
0.00167 0.001 67 
0.00074 0.00074 

0.0001 8 0.0001 8 
2.05793 2.06 

0.5093 0.509 

-0.0213 -0.0213 

-0.00588 -0.00588 

-0.001 69 -0.001 69 
-0.00003 -0.00003 
0.51 577 0.516 
0.00072 0.00072 

0.2745 0.275 

0.094 0.094 

0.003 0.003 
0.2815 0.282 

12.0065 12 

-0.0205 -0.0205 

-0.061 5 -0.061 5 

-0.004 -0.004 

Dilution Calc RL 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.25 
2.5 

0.25 
1 

0.25 
0.25 
0.5 
2.5 

uglml 
2.001 

Date 
511 710 

Time 
15:55 

0.05039 0511 7/05 1555 
0.0051 1 091 7/05 1555 

20.831 29 0511 7/05 1555 
0.051 72 0511 7/05 1555 
0.51 379 05/17/05 15:55 
0.201 66 0511 7/05 1555 
0.25323 05/17/05 1555 
1.12523 05/17/05 1555 
0.00059 0511 7/05 15:55 
4.16542 05/17/05 1555 

20.71 01 9 05/17/05 1555 
0.52047 0511 7/05 15:55 

0.49893 05/17/05 1555 
0.00777 0511 7/05 1555 
0.0021 2 05/1 7/05 15% 
0.00654 05/17/05 15:55 
0.49002 0511 7/05 15:55 
0.01 229 05/17/05 1555 
0.49665 0511 7/05 1555 
2.1 1224 0511 7/05 15:55 
0.001 67 05/17/05 1555 
0.00074 0511 7/05 15% 

0.0001 8 0511 7/05 15% 
2.05793 05/17/05 1555 

0.5093 0511 7/05 1555 

-0.00001 0511 7/05 15:55 

-0.021 3 0511 7/05 15:55 

-0.00588 0511 7/05 15155 

-0.00169 0511 7/05 15:55 
-0.00003 0511 7/05 15:55 
0.51 577 0511 7/05 1555 
0.00072 0511 7/05 1555 

0.00549 05/17/05 16:OO 0 

0.00188 05/17/05 16:OO 0 

?A 0.00006 0511 7/05 16:OO 
0.00563 0511 7/05 16:OO 
0.24013 05/17/05 16:OO 

-0.00041 05/17/05 16100 

-0.00123 05/17/05 16:OO + 

-0.00008 05/17/05 16100 



Div 20 
to#050502-4 
06002.01.222 

262525 
262525 
262525 

262525 IC02286 I 0.2501U /mg/L I 0.251 
262525 lCr2677 1 0.250 I U ImdL I 0.251 

Fe2714 2.50 U 'm& ' 2.5 
La3988 0.250 U mg/L 0.25 
Li6707 0.250 U mg/L 0.25 

1262525 lCu3247 I 0.250/U I /ma/L 1 0.251 I I 

262525 lMg2790 I 2.50 1 U Img/L j 2.5 I 
262525 IMn2576 I 0.2501U ImdL I 0.251 
262525 
262525 

Mo2020 0.250 U 'mg/L ' 0.25' 
Ni2316 0.250 U mg/L 0.25 

262525 U-4090 5.00 U 5 
262525 V-2924 0.250 U mg/L 0.25 
262525 W-2079 0.500 U mg/L 0.5 

262525 
262525 
262525 
262525 

1262525 /Y-3710 1 0.250/U i img/L i 0.251 
I I 

Pd3404 0.250 U mg/L 0.25 

Sb2068 0.500 U mg/L 0.5 
S-1820 6.27 mg/L 1 

Si2881 1.00 u mg/L 1 

262525 
262525 
262525d 
262525d 

Zn2062 0.250 U mg/L 0.25 
Zr3496 0.250 U mg/L 0.25 
A93280 0.250 U mg/L 0.25 0.0% 
A13082 2.50 U mg/L 2.5 0.0% 

~~~ ~~~ 

B-2496 I 1.001u /mg/L I 1 I O.O%I 

rl 
005 
005 
005 
005 
1.05 
005 
005 
1.05 
005 
005 
005 
1.02 
005 
1.02 
1.01 
1.02 
005 
005 
005 
005 
025 
005 
1.01 
0.1 
005 
1.01 
005 
005 
005 
005 
1.05 
005 
1.02 
005 
005 
3.01 
1.05 
005 
005 
005 
005 

I 

mg/L 
-0.01 

- - - - - - -. 

262525d Be31 30 
262525d Bi2230 
262525d Ca3179 

-0.01 1 
0.01 6 
0.03 

-0.4695 
-0.052 
0.0045 

1.496 
-0.005 
0.0085 

0 
0.123 

-0.165 
6.266 

0.432 
0.0445 
0.0765 
0.131 
0.006 

0.007 
0.2435 

-1.6775 
0.021 

0.1125 
0.002 
-0.01 

-0.01 75 
-0.01 9 
0.1 035 

-0.01 55 
0.061 5 

-0.0005 
0.002 

0.0625 
12.0595 

0.055 

0.0005 

-0.0025 

-0.0785 

-0.016 

-0.01 8 

0.250 U mg/L ' 0.25' 0.0%' 
0.500 U mg/L 0.5 0.0% 

12.1 mg/L 2.5 0.8% 

sigwt Dilution 

262525d 
262525d 
262525d 
262525d 

-0.01 5 
-0.01 1 
0.01 6 
0.03 

-0.47 
-0.052 
0.0045 

1.5 
-0.005 
0.0085 

0 
0.123 

-0.165 
6.27 

0.432 
0.0445 
0.0765 
0.131 
0.006 

0.007 
0.244 
-1.68 
0.021 
0.113 
0.002 
-0.01 

-0.01 75 
-0.01 9 
0.1 04 

-0.01 55 
0.061 5 

-0.0005 
0.002 

0.0625 
12.1 

-0.016 
0.055 

0.0005 

-0.0025 

-0.0785 

-0.018 

Cd2265 0.250 U mg/L 0.25 0.0% 
Co2286 0.250 U mg/L 0.25 0.0% 
Cr2677 0.250 U mg/L 0.25 0.0% 
Cu3247 0.250 U mg/L 0.25 0.0% 

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

Calc RL 
0.25 
0.25 
0.25 
0.25 
2.5 

0.25 
0.25 
2.5 

0.25 
0.25 
0.25 

1 
0.25 

1 
0.5 

1 
0.25 
0.25 
0.25 
0.25 
1.25 
0.25 
0.5 

5 
0.25 
0.5 

0.25 
0.25 
0.25 
0.25 
2.5 

0.25 
1 

0.25 
0.25 
0.5 
2.5 

0.25 
0.25 
0.25 
0.25 

ug/ml 
-0.00 

Date 
05/17/0 

Time 
16:00 

0.00032 05/17/05 16:OO 
0.0006 05/17/05 16:OO 

-0.00022 05/17/05 16100 

-0.00939 05/17/05 16100 
-0.001 04 05/17/05 16:OO 
0.00009 05/1 7/05 
0.02992 0511 7/05 

0.0001 7 05/17/05 
0 05/17/05 

0.00246 0511 7/05 

0.12532 05/17/05 

0.00864 0511 7/05 
0.00089 0511 7/05 
0.001 53 091 7/05 
0.00262 05/17/05 
0.0001 2 0511 7/05 

-0.0001 0511 7/05 

-0.0033 05/17/05 

-0.00005 0511 7/05 

6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 
6:00 

-0.001 57 0511 7/05 16100 
0.00014 05/17/05 16:OO 
0.00487 0511 7/05 16:OO 

0.00042 0511 7/05 16:OO 
0.00225 0511 7/05 16:OO 
0.00004 05/17/05 16:OO 

-0.03355 05/17/05 16:OO 

-0.0002 05/1 7/05 16100 
-0.00035 0511 7/05 16100 
-0.00038 05/17/05 16:05 
0.00207 0511 7/05 16:05 

0.001 23 0511 7/05 16:05 

0.00004 05/1 7/05 16:05 
0.001 25 05/17/05 16:05 
0.241 19 05/17/05 16:05 

0.001 1 05/1 7/05 16:05 

0.00001 0511 7/05 16:05 

-0.00031 05/17/05 16:05 

-0.00001 05/17/05 16:05 

-0.00032 0511 7/05 16105 

-0.00036 05/17/05 16105 



Div 20 
to#050502-4 
06002.01.222 

262525d 
262525d 
262525d 

La3988 0.250 U mg/L 0.25 0.0% 
Li6707 0.250 U mg/L 0.25 0.0% 
Ma2790 2.50 U ma/L 2.5 0.0% 

262525d 
262525d 

Mk2576 ' 0.250'U 'mg/L ' 0.25' 0.0%' 
Mo2020 0.250 U mg/L 0.25 0.0% 

262525d lP-1782 I l.OO/U 

262525d S-1820 6.05 'm& ' 1 3.6% 
262525d Sb2068 0.500 U mg/L 0.5 0.0% 

Img/L I 1 I O.O%/ 
262525d IPd3404 I 0.250 1 U Ima/L I 0.251 O.O%/ 

262525d 
262525d 
262525d 

TI1 908 0.500 U mg/L 0.5 0.0% 

V-2924 0.250 U mg/L 0.25 0.0% 
U-4090 5.00 U mg/L 5 0.0% 

1262525s lBi2230 1 0.500 I U 1 #DIV/O! Img/L 1 0.5 I I #DIV/O! 1 ( 

262525d 
262525d 
262525d 
262525d 

W-2079 0.500 U mg/L 0.5 0.0% 
Y-3710 0.250 U mg/L 0.25 0.0% 
Zn2062 0.250 U mg/L 0.25 0.0% 
Zr3496 0.250 U mg/L 0.25 0.0% 

262525s 'A93280 
262525s A13082 
262525s As1 890 
262525s B 2496 

2.51 mg/L 1 0.25 100.4% ' 22 
99.2 mg/L 1 2.5 99.2% 10( 
102 mg/L I 0.25 102.0% lo (  
1.00 u #DIV/O! ma/L I 1 #DIV/O! ( 

262525s 

rl 
0.05 
0.005 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 
0.005 
0.02 
0.01 
0.02 
0.005 
0.005 
0.005 
0.005 
0.025 
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 
0.005 
0.05 

Be31 30 2.53 mg/L 0.25 101.2% 2.: 

mglL 
0.009 

-0.0485 
0.004 

1.6865 
-0.0025 
-0.01 3 
0.056 

0.2235 
0.009 

6.0485 
-0.1 78 
0.546 

0.137 
0.0485 
0.007 
-0.1 1 

-0.0005 
0.01 55 

-3.0855 
-0.01 15 

-0.1205 

0.028 
-0.005 
0.022 

-0.0385 
2.509 

99.2475 
02.1055 

100.64 
2.5305 
-0.102 

063.496 
2.5875 
25.736 

10.1575 
12.751 

56.2895 

207.298 
1047.34 

-0.003 

-0.031 

262525s 
262525s 
262525s 
262525s 

sigwt Dilution Calc RL 

Ca3179 1060 mg/L 2.5 104.8% 100( 
Cd2265 2.59 mg/L 0.25 103.6% 22 
Co2286 25.7 mg/L 0.25 102.8% 2: 
Cr2677 10.2 mg/L 0.25 102.0% 1( 

0.009 
-0.0485 

0.004 
1.69 

-0.0025 
-0.01 3 
0.056 
0.224 
0.009 
6.05 

-0.178 
0.546 

-0.121 
0.137 

0.0485 
0.007 
-0.1 1 

-0.0005 
0.01 55 

-3.09 
-0.01 15 

0.028 
-0.005 
0.022 

-0.0385 
2.51 
99.2 
102 

-0.003 
101 

2.53 
-0.1 02 

1060 
2.59 
25.7 
10.2 
12.8 
56.3 

207 
1050 

-0.031 

12.81 

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

/mg/L I 0.251 102.4%/ 12.: 

2.5 
0.25 
0.25 
2.5 

0.25 
0.25 
0.25 

1 
0.25 

1 
0.5 

1 
0.25 
0.25 
0.25 
0.25 
1.25 
0.25 
0.5 

5 
0.25 
0.5 

0.25 
0.25 
0.25 
0.25 
2.5 

0.25 
1 

0.25 
0.25 
0.5 
2.5 

0.25 
0.25 
0.25 
0.25 
2.5 

0.25 
0.25 
2.5 

262525s IFe2714 1 56.3 

uglml Date Time 
0.0001 8 091 7/05 16:05 

0.00008 0511 7/05 16:05 
0.03373 0511 7/05 16:05 

-0.00097 091 7/05 16105 

-0.00005 05/17/05 16:05 
-0.00026 0511 7/05 16:05 
0.001 12 05/17/05 16:05 
0.00447 05/17/05 16:05 
0.0001 8 0511 7/05 16:05 
0.12097 05/17/05 16:05 

0.01 092 0511 7/05 16:05 

0.00274 0511 7/05 16:05 
0.00097 0511 7/05 16:05 
0.0001 4 05/1 7/05 16:05 

-0.00356 05/17/05 16:05 

-0.00241 05/17/05 16:05 

-0.0022 05/17/05 16:05 
-0.00001 0511 7/05 16:05 
0.00031 091 7/05 16:05 

-0.061 71 0511 7/05 16:05 
-0.00023 05/17/05 16:05 
0.00056 0511 7/05 16:05 

0.00044 05/17/05 16:05 

0.05018 05/17/05 16:15 
1.98495 0511 7/05 16: 1 5 
2.04211 05/17/05 16:15 

2.0128 05/17/05 16:15 
0.05061 05/17/05 16:15 

2 1.26992 05/1 7/05 1 6: 1 5 
0.05175 05/17/05 16:15 
0.51472 05/17/05 16:15 
0.20315 05/17/05 16:15 
0.25502 05/17/05 16:15 
1.12579 05/17/05 16:15 

-0.00062 0511 7/05 16: 1 5 
4.14596 05/17/05 16:15 
20.9468 05/17/05 16:15 

-0.0001 0511 7/05 16:05 

-0.00077 05/17/05 16:05 

-0.00006 05/17/05 16:15 

-0.00204 091 7/05 16: 15 

a 
0 

cod 

/mg/L I 2.5 1 112.6%1 5( 
~ 

262525s Li6707 207 
262525s Mg2790 1050 

w 

mg/L 0.25 103.5% 20( 
mg/L 2.5 105.0% 100( 



, 

262525s 
262525s 
262525s 
262525s 

Div 20 
to#050502-4 
06002.01.222 

Ti3349 0.250 U #DIV/O! mg/L 0.25 #DIV/O! 0 

U-4090 5.00 U #DIV/O! mg/L 5 #DIV/O! 0 
TI1 908 103 mg/L 0.5 103.0% 100 

V-2924 25.5 mg/L 0.25 102.0% 25 

262525s lP-1782 1 1.001u 0 
262525s IPd3404 1 0.250 I U 0 

262525s 
262525s 
262525s 
,262525s 

W-2079 0.500 U #DIV/O! mg/L 0.5 #DIV/O! 0 0.01 
Y-3710 0.250 U #DIV/O! mg/L 0.25 #DIV/O! 0 0.005 
Zn2062 25.8 mg/L 0.25 103.2% 25 0.005 
Zr3496 0.250 U #DIV/O! mg/L 0.25 #DIV/O! 0 0.005 

rl 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.005 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 

mglL sigwt Dilution Calc RL ug/ml Date Time 
26.128 

24.901 5 
0.3195 

6.4905 
24.6945 
0.4225 

24.8455 
105.376 

0.0405 
-1.1165 

-0.01 
103.1 
-1.98 

25.5425 

-0.079 

-0.181 

-0.01 35 

-0.0885 
-0.01 55 
25.816 

-0.01 65 

26.1 

24.9 
0.32 

6.49 
24.7 

0.423 
24.8 
105 

-0.01 35 
0.0405 

-1.12 
-0.01 

103 
-1.98 
25.5 

-0.079 

-0.1 81 

-0.0885 
-0.01 55 

25.8 
-0.0165 

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

0.25 
0.25 
0.25 

1 
0.25 

1 
0.5 

1 
0.25 
0.25 
0.25 
0.25 
1.25 
0.25 
0.5 

5 
0.25 
0.5 

0.25 
0.25 
0.25 

0752256 0511 7/05 16: 15 

0.49803 05/17/05 16: 15 
0.00639 0511 7/05 16: 15 

0.1 2981 05/17/05 16: 15 
0.49389 0511 7/05 16: 15 
0.00845 05/1 7/05 16: 15 
0.49691 05/17/05 16: 15 
2.1 0752 0511 7/05 16: 1 5 

0.00081 05/17/05 16:15 

-0.00158 05/17/05 16115 

-0.00362 05/17/05 16: 15 

-0.00027 05/17/05 16: 15 

-0.02233 0511 7/05 16: 1 5 
-0.0002 0511 7/05 16: 1 5 

2.062 05/17/05 16: 1 5 

0.51085 05/17/05 16:15 
-0.0396 0511 7/05 16: 1 5 

-0.00177 05/17/05 16:15 
-0.00031 0511 7/05 16~15 
0.51632 05/17/05 16:15 

-0.00033 0511 7/05 1611 5 
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ICP CAL.STD. 
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Std4 
Std5 
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Sample Identification I I df lWT(g) ll.V.(ml) F . V . ( m l v  
I I I 

..** i I * *  

*.,+*". 

1 10 I O  
1 10 10 

50 0.2 10 
10 

50 0.2 I O  

PBW-El7HI 
LCSW-E17H1* 
262525 

262525s* 

2625254 50 0.2 

,'i \ 

I / q.*-" # 

-~ 
rc 

&+.& & h-&-;t 3 +CJb* 2. 

~~ ~~~ ~~ 

LOCATION: F 

&4r 



Standardization Rpt. 05/17/05 02:39:43 PM Page 1 

Method: DAILY2 Standard: blk 
Run Time: 05/17/05 14:35:09 010137 

Ba4934 Be3130 Bi2230 
- .  0000 - .  0001 - .  0 0 0 0  

. o o o o  . o o o o  . o o o o  
117.5 2.675 52.66 

Elem Ag328O A13082 As1890 
Avge - .  0000 . 0 0 0 4  - . o o o o  
SDev . o o o o  . o o o o  . o o o o  
%RSD 111.7 .2976 164.1 

B - 2496 
. O O O l  
. o o o o  
7.175 

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

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

.OOOl 

.OOOl 

Elem Ca3179 Cd2265 Co2286 
Avge . o o o o  . o o o o  - . o o o o  
SDev . o o o o  . o o o o  . o o o o  
%RSD 29.38 15.31 159.4 

Cu3247 Fe2714 K - 7664 
.0003 . o o o o  .0004 
. o o o o  . o o o o  . O O O l  
.7898 129.0 25.11 

Cr2677 
- .  0000 

. o o o o  
69.85 

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

- .  0000  
- .  0 0 0 0  

.0003 .OOOl .0005 

.0003 . o o o o  ,0003 

Elem La3988 Li6707 Mg2790 
Avge . o o o o  . o o o o  . o o o o  
SDev .OOOl . o o o o  . o o o o  
%RSD 184.6 167.9 203 . O  

Mn2576 
. o o o o  
. o o o o  
46.12 

Mo2020 Na3302 Na5889 
- .  0000 - .  0001 - .  0170 

. o o o o  . o o o o  . o o o o  
1063. 32.95 .1669 

. o o o o  

. o o o o  
- .  0000  - .  0001 - .  0171 
. o o o o  - .  0002 - .  0170 #I .OOOl . o o o o  . o o o o  

#2 - .  0 0 0 0  - .  0 0 0 0  - .  0 0 0 0  

Elem Ni2316 P - 1782 2203/1 
Avge - .  0000 . o o o o  .OOOl 
SDev . o o o o  . o o o o  .OOOl 
%RSD 233.7 8.587 133.6 

2203/2 
. o o o o  
. o o o o  
74.60 

Pd3404 S - 1820 Sb2068 
.OOOl - .  0010 .OOOl 

.OOOl . o o o o  .OOOl 
89.08 1.861 5.208 

.0002 .OOOl - .  0009 

.OOOl . O O O l  - .  0010 #1 - .  0000 . o o o o  . O O O l  
#2 . o o o o  . o o o o  . o o o o  

. o o o o  

. o o o o  

Elem Sc3613 1960/1 1960/2 
Avge 70.64 - .  0000 - .  0000 
SDev .81 . o o o o  . o o o o  
%RSD 1.146 63.91 334.1 

Sn1899 Sr4215 Th2837 
. o o o o  . o o o o  . o o o o  
.OOOl . o o o o  . o o o o  
1333. 220.6 42.39 

Si2881 
.0012 
. o o o o  
1.148 

. o o o o  . o o o o  .OOOl 
- .  0000  - .  0000  . o o o o  

#I 70.07 - .  0000 - .  0000 
#2 71.21 - .  0000 . o o o o  

.0012 

.0012 

W 2079 Y - 3710 Zn2062 
.0002 . o o o o  - .  0000 
.OOOl . o o o o  . o o o o  
38.74 34.28 141.4 

- Elem Ti3349 T11908 U - 4090 
Avge - .  0001 - ,0002 - .  0001 
SDev .OOOl .OOOl .0002 
%RSD 67.47 65.19 160.7 

V 2924 
- .  0000 

. o o o o  
23.48 

- 

#I - .  0000 - .  0002 . o o o o  
#2 - .  0001 - .  0001 - .0003 

- .  0000  
- .  0 0 0 0  

.0002 . o o o o  . o o o o  

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

Elem Zr3496 
c Avge .OOOl 

SDev 
%RSD 28.74 

#I ,0001 
#2 .OOOl 



Standardization Rpt. 

IntStd 
M o d e  
Elem 
Wavlen 
A v g e  
SDev 
%RSD 

#1 
#2  

1 2 3 
*Counts Time NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  
706363 1 0 0 0 0  - -  
8 1 0 7 . 6 8 6  . O O O O O O O  - -  
1 . 1 4 7 8 0 7  . O O O O O O O  - -  

- -  - -  

700630  1 0 0 0 0  - -  
712096  1 0 0 0 0  - -  

0 5 / 1 7 / 0 5  02 : 3 9  : 43 P M  

010138 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  



Standardization Rpt. 05/17/05 02:44:08 PM Page 1 

Method: DAILY2 Standard: clp - std4 
Run Time: 05/17/05 14:39:55 010139 
Elem Ag328O As1890 2203/1 2203/2 Sb2068 1960/1 1960/2 
Avge ,0771 ,0949 .2743 .2390 .1377 .1870 .1990 
SDev . o o o o  . o o o o  .0014 .0009 .0005 .0019 .0012 
%RSD .0548 .0028 .5084 .3674 .3688 .9919 .6166 

#1 .0771 .0949 .2733 .2384 .1373 .1857 .1981 
#2 .0772 .0949 .2753 ,2396 .1380 .1883 .1998 

Elem T11908 
Avge .1771 
SDev .0002 
%RSD .1233 

#I .1770 
#2 .1773 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 722378 10000 - -  

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

- -  - -  - -  - -  
- -  - -  - -  - -  SDev 2482.652 . O O O O O O O  - -  

%RSD - -  - -  - -  .3436774 . O O O O O O O  - -  - -  



Standardization Rpt. 05/17/05 02 :47: 50 PM Page 1 

Method: DAILY2 Standard: clp - stdl 
Run Time: 05/17/05 14:44:22 010140 
Elem A13082 Ca3179 Fe2714 K - 7664 Li6707 Mg2790 Na3302 
Avge .0940 ,2146 .0844 ,2327 3.525 .0811 .0078 
SDev .OOOl .OOOl .OOOl .0006 .002 . o o o o  . o o o o  
%RSD .1114 .0670 .0549 ,2499 .0646 .0377 .0618 

#I .0939 ,2145 .0844 ,2323 3.523 .0811 .0078 
#2 .0941 .2147 .0845 .2331 3.526 ,0811 .0078 

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

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

- -  - -  - -  - -  Avge 703228 10000 - -  
- -  - -  - -  - -  SDev 2438.104 . O O O O O O O  - -  

%RSD .3467018 . O O O O O O O  - -  - -  - -  - -  - -  



Standardization Rpt. 05/17/05 02:51:31 PM Page 1 

Method: DAILY2 Standard: clp - std5 
Run Time: 05/17/05 14:48:02 010141 
Elem B - 2496 Bi2230 Mo2020 P - 1782 Si2881 Sn1899 Sr4215 
Avge .1389 .0248 .2467 .0255 .1428 .1279 2.681 
SDev .0002 . o o o o  .0008 ,0001 .0004 .0002 .001 
%RSD .1127 .0299 .3100 .5160 .2556 .1234 .0390 

#I .1388 .0248 .2462 .0256 .1431 .1277 2.680 
#2 .1390 .0249 .2473 .0254 .1426 .1280 2.681 

Elem Ti3349 
Avge 2.641 
SDev .003 
%RSD .0980 

#I 2.639 
#2 2.643 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 738896 1 0 0 0 0  

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

- -  - -  - -  - -  SDev 2155.968 . O O O O O O O  - -  
%RSD .2917826 . O O O O O O O  - -  - -  - -  - -  - -  

740420 10000 - -  
- -  

#I 
#2 737371 10000 



Standardization Rpt. 05/17/05 02:54:52 PM 

Method: DAILY2 
Run Time: 05/17/05 

Standard: clp-std2 
14 : 51 :42 

Elem 
Avge 
SDev 
%RSD 

Ba4934 
1.183 
,001 
.0637 

Be3 13 0 
1.354 

. o o o  
.0344 

Cr2677 
.3748 
.OOOl 
.0128 

Cu3247 
.2864 
.0002 
.0642 

Ni2316 
.2857 
.0002 
.0665 

010142 

#1 
#2 

1.184 
1.183 

1.354 
1.354 

.3748 

.3748 
.2865 
,2863 

.2855 

.2858 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
719370 
1671.601 
.2323700 

2 
Time 
- -  

3 
NOTUSED 

4 
NOTUSED 

5 6 7 
NOTUSED NOTUSED NOTUSED 
- -  - -  - -  

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

#I 
#2 

720552 
718188 

1 0 0 0 0  
1 0 0 0 0  



Standardization Rpt. 05/17/05 02 : 58 : 32 PM 

Method: DAILY2 Standard: c l ~  std3 
Run Time: 05/17/05 14:55:04 

Elem Cd2265 Co2286 
Avge .8293 .1753 
SDev .0015 ,0003 
%RSD .1829 ,1479 

#1 .8303 .1755 
#2 .8282 ,1752 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  
Avge 741304 10000 
SDev 3233.599 . O O O O O O O  
%RSD .4362039 . O O O O O O O  

- -  

#1 739018 10000 
#2 743591 10000 

- -  

Mn2576 
.7778 
.0008 
.lo72 

.7784 

.7772 

3 
NOTUSED 
- -  
- -  
- -  
- -  
- -  

- -  
- -  

page 1 

V 2924 
.1797 
.OOOl 
.0722 

.1796 

.1798 

4 
NOTUSED 

- 

- -  
- -  
- -  
- -  
- -  

- -  
- -  

Zn2062 
.2472 
.0008 
.3154 

.2477 

.2466 

5 
NOTUSED 
- -  
- -  
- -  
- -  
- -  

- -  
- -  

010143 

7 
NOTUSED 



Standardization Rpt. 05/17/05 03 : 02 : 35 PM Page 1 

Method: DAILY2 Standard: clp-std6 
Run Time: 05/17/05 14:58:44 010141 

W 2079 Elem La3988 Na5889 Pd3404 - Th2837 U - 4090 - S 1820 
Avge .5171 .0473 .1995 .0270 .0968 .0705 .1611 
SDev ,0003 .0003 .OOOl . o o o o  .0002 . 0 0 0 2  .OOOl 
%RSD .0529 .6814 .0464 .lo27 .2307 .2974 .0772 

#I ,5173 .0475 .1995 .0270 .0969 .0707 ,1612 
#2 .5169 .0470 .1994 .0270 .0966 .0704 .1610 

Elem Y - 3710 Zr3496 
Avge .7778 1.992 
SDev . o o o o  .001 
%RSD .0046 ,0515 

#I .7777 1.993 
#2 .7778 1.992 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 713918 10000 

- -  - -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  - -  
- -  - -  - -  - -  SDev 5996.973 . O O O O O O O  - -  

%RSD .8400092 . O O O O O O O  - -  - -  - -  - -  - -  



Standardization 

Method: DAILY2 

Element 
Ag328O 
A13082 
As1890 
B 2496 
Ba4934 
Be3130 
Bi2230 
Ca3179 
Cd2265 
Co2286 
Cr2677 
Cu3247 
Fe2714 
K 7664 
La3988 
Li6707 
Mg2790 
Mn2576 
Mo2020 
Na3302 
Na5889 
Ni2316 
P 1782 
2203/1 
2203/2 
Pd3404 
S 1820 
Sb2068 
Sc3613 
1960/1 
1960/2 
Si2881 
Pb220 
Se196 
Sn1899 
Sr4215 
Th2837 
Ti3349 
T11908 
U 4090 - 
V 2924 
W-2079 
Y-3710 
Zn2062 
Zr3496 

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

Report 05/17/05 03:02:36 PM page 1 

Slope = Conc (SIR) /IR 

High std 
clp-s t d4 
clp stdl 
c lpIs t d4 
clp std5 
c 1 p-s t d2 
clp-std2 - 
clp-s t d5 
clx, stdl 

clp-std3 
c l ~  std2 
clp-std2 - 
clp stdl 
c h-s t d 1 
clp-std6 
clp-stdl 
c l ~  stdl 
clb-std3 - 
clpIstd5 
clx, stdl 
clpzs td6 
clp-s t d2 
clp std5 
c 1 D-s t d4 
clpIstd4 
clp-std6 
clp-s t d6 
clp std4 
blk- 
clp-s t d4 
clx, std4 
clp-s t d5 

NONE 
NONE 
clp std5 
cb-std5 
c lp-s t d6 
clpIs t d5 
clp-std4 
clp-std6 
c l p-s t d3 
cln-std6 
clp-std6 
clp-std3 
clp-s - td6 

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

Slope 
25.9230 
533.810 
105.310 
72.0339 
8.45145 
3.69229 
199.358 
233.031 
12.0559 
57.0268 
26.6809 
34.9519 
592.696 
215.259 
19.3560 
2.83710 
308.260 
12.8576 
40.5374 
6325.83 
15.6322 
35.0032 
392.812 
36.4595 
41.8463 
51.5120 
371.843 
72.1291 
1.41566 
53.4638 
50.2578 
70.3466 
1.00000 
1.00000 
78.2636 
3.73041 
107.929 
3.78642 
56.4003 
149.664 
55.6293 
31.0581 
12.8551 
40.4561 
5.48653 

010145 
Y-intercept Date Standardized 
.000529 05/17/05 02:58:44 
- .  188554 05/17/05 02:58:44 
.002806 05/17/05 02:58:44 
- .  006932 05/17/05 02:58:44 
.000071 05/17/05 02:58:44 
.000290 05/17/05 02:58:44 
.004080 05/17/05 02:58:44 
- .  004131 05/17/05 02:58:44 
- .  000367 05/17/05 02:58:44 
.000640 05/17/05 02:58:44 
.000075 05/17/05 02:58:44 
- .  009773 05/17/05 02:58:44 
- .  019020 05/17/05 02:58:44 
- .  084536 05/17/05 02:58:44 
- .  000623 05/17/05 02:58:44 
- .  000043 05/17/05 02:58:44 
- .  001987 05/17/05 02:58:44 
- .  000136 05/17/05 02:58:44 
.000061 05/17/05 02:58:44 
.835759 05/17/05 02:58:44 
.266421 05/17/05 02:58:44 
.000301 05/17/05 02:58:44 
- .  005286 05/17/05 02:58:44 
- .  001847 05/17/05 02:58:44 
- .  000885 05/17/05 02:58:44 
- .  007037 05/17/05 02:58:44 
- .  049478 05/17/05 02:58:44 
.070437 05/17/05 02:58:44 
. o o o o o o  05/17/05 02:58:44 
.001810 05/17/05 02:58:44 
.000363 05/17/05 02:58:44 
- .  086350 05/17/05 02:58:44 
. o o o o o o  *NOT STANDARDIZED 
. o o o o o o  *NOT STANDARDIZED 
- .  000300 05/17/05 02:58:44 
- .  000019 05/17/05 02:58:44 
- .  004978 05/17/05 02:58:44 
.000320 05/17/05 02:58:44 
.009257 05/17/05 02:58:44 
.018790 05/17/05 02:58:44 
.001809 05/17/05 02:58:44 
- .  005707 05/17/05 02:58:44 
- .  000145 05/17/05 02:58:44 
.000028 05/17/05 02:58:44 
- .  000677 05/17/05 02:58:44 



Analysis Report QC Standard 05/17/05 03:09:12 PM Page 1 

Method: DAILY2 Sample Name: ICV/CCV 
Run Time: 05/17/05 15:04:38 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B - 2496 
Units ppm PPm PPm PPm 
Avge .9851 9.867 5.104 4.901 
SDev .0030 .014 .005 .005 
%RSD .3062 .1447 .0953 .1119 

#I .9872 9.877 5.101 4.898 
#2 .9829 9.857 5.108 4.905 

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

Elem Ca3179 Cd2265 Co2286 Cr2677 

Avge 20.11 1.034 5.191 1.984 
SDev .02 .005 .003 .003 
%RSD ,0751 .4537 ,0571 .1639 

Units ppm PPm PPm PPm 

#I 20.10 1.030 5.189 1.982 
#2 20.12 1.037 5.193 1.987 

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

Elem La3988 Li6707 Mg2790 Mn2576 

Avge 4.921 5.202 20.07 1.044 
SDev . o o o  .008 .01 . o o o  
%RSD .0066 ,1600 .0251 .0036 

Units ppm PPm PPm PPm 

#I 4.922 5.208 20.07 1.044 
#2 4.921 5.197 20.07 1.044 

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

Elem Ni2316 P 1782 2203/1 2203/2 

Avge 4.975 5.143 4.955 4.970 
SDev .006 .018 .016 .034 
%RSD ,1121 .3480 .3321 .6827 

Units ppm PPm PPm PPm 

#I 4.979 5.130 4.943 4.994 
#2 4.971 5.156 4.966 4.946 

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

Elem Sc3613 1960/1 1960/2 Si2881 

Operator: 

010146 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
10.01 .9897 5.070 

.02 .OOlO .016 
.1665 .0997 ,3248 

10.02 .9890 5.082 
9.994 .9904 5.059 

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

Cu3247 Fe2714 K 7664 

2.027 10.55 18.75 
.008 .05 .08 
.3849 .4593 .4099 

PPm PPm PPm 

2.033 10.59 18.81 
2.022 10.52 18.70 

QC Pass QC Pass QC Pass 
2.000 10.00 20.00 
10.00 10.00 10.00 

Mo2020 Na3302 Na5889 
PPm PPm PPm 
5.170 28.44 441.19 
.001 .08 .08 

.2836 .1988 .0238 

5.169 28.38 441.25 
5.170 28.49 441.14 

QC Pass QC Pass QC Fail 
5.000 30.00 30.00 
10.00 10.00 10.00 

Pd3404 S 1820 Sb2068 

,9956 .9884 1.009 
.0025 .0041 .001 
.2521 .4182 .0820 

PPm PPm PPm 

.9939 .9913 1.010 

.9974 .9854 1.009 

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

Pb220 Se196 Sn1899 
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010147 
PPm PPm 
5 . 2 2 4  4 . 9 4 9  

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

Units 
Avge 
SDev 
%RSD 

%R 
9 9 . 0 2  

. 7 6  
. 7 6 5 6  

PPm PPm 
5 . 2 0 9  5 . 2 3 2  

. 0 0 7  . 0 5 9  
.1338 1 . 1 3 6  

PPm 
5 . 1 3 9  

. 0 0 5  
. l o 6 8  

PPm 
4 . 9 6 5  

, 0 1 7  
. 3 4 5 2  

#1 
#2 

9 9 . 5 6  
9 8 . 4 8  

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

5 . 1 4 3  
5 .135 

4 . 9 7 7  
4 . 9 5 3  

5 . 2 5 4  4 . 9 4 4  
5 . 1 9 4  4 . 9 5 3  

E r r o r s  
Value 
Range 

NOCHECK NOCHECK NOCHECK QC Pass 
5 . 0 0 0  
1 0 . 0 0  

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

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

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 T i 3 3 4 9  
PPm PPm 
. 9 8 3 2  4 . 9 6 8  
, 0 0 3 0  . 0 0 2  
. 3 0 4 3  . 0 3 4 5  

T I 1 9 0 8  
PPm 
5 . 1 6 1  

. 0 1 4  
. 2 7 2 9  

W 2 0 7 9  - V 2924 
PPm PPm 
5 . 0 6 9  1 . 0 6 6  

. 0 0 3  . 0 0 5  
. 0 5 9 8  . 4 4 3 3  

- S r 4 2 1 5  
PPm 
5 . 2 0 0  
.001 

. 0 1 6 8  

U 4 0 9 0  
PPm 

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

- 

#1 
#2 

5 . 1 5 2  
5 . 1 7 1  

4 . 8 9 7 7  
Q . 8 4 4 7  

5 . 0 7 1  1 . 0 6 3  
5 . 0 6 7  1 . 0 7 0  

5 . 2 0 0  
5 . 2 0 1  

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

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

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

QC Fail 
1 . 0 0 0  
1 0 . 0 0  

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

E r r o r s  
Value 
Range 

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

Elem 
Units 
Avge 
SDev 
%RSD 

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

. 0 0 2  . o o o  
. 1 4 4 4  . 0 0 7 9  

Y 3 7 1 0  

4 . 9 9 1  
. 0 0 7  

. 1 3 6 5  

PPm 

#1 
#2 

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

4 . 9 9 5  
4 . 9 8 6  

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

E r r o r s  
Value 
Range 

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



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 699388  
SDev 5 3 3 8 . 6 5 6  
%RSD . 7633325  

#I 703163 
#2 695613 

QC Standard 

2 3 
Time NOTUSED 

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

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

4 

0 5 / 1 7 / 0 5  03 : 0 9 :  1 2  PM Page 3 

5 6 0.101~8 
NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: ICB/CCB 
Run Time: 05/17/05 15:11:14 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 B 2496 

Avge - .  0000 - .  0020 .OOlO .0059 
SDev .0005 .0028 .0011 .0025 
%RSD 1636. 142.0 108.6 41.94 

Units ppm PPm PPm PPm 

#I - .  0004 - .  0039 .0002 .0077 
#2 .0003 . o o o o  ,0018 .0042 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0050 ,0500 ,0050 .0500 
Low - .  0050 - .  0500 - .  0050 - .  0500 
Elem Ca3179 Cd2265 Co2286 Cr2677 
Units ppm PPm PPm PPm 
Avge - .  0013 - .  0003 - .  0001 .OOOl 
SDev . 0 0 0 5  ,0004 .0003 ,0006 
%RSD 36.35 144.5 242.8 426.7 

#I - .  0010 - .  0005 - .  0003 - .  0003 
#2 - .  0016 . o o o o  .OOOl .0006 

Errors LC Pass LC Pass LC Pass LC Pass 
High .0500 .0050 . 0 0 5 0  .0050 
Low - .  0500 - .  0050 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 Mn2576 
Units ppm PPm PPm PPm 
Avge - .  0010 . o o o o  - .  0038 - .  0000 
SDev .OOOl . o o o o  .OOlO .OOOl 
%RSD 13.27 46.82 27.03 1625. 

#I - .  0009 . o o o o  - .  0045 . o o o o  
#2 - .  0010 . o o o o  - .  0031 - .  0000 
Errors LC Pass LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 .0050 
Low - .  0050 - .  0050 - .  0500 - .  0050 
Elem Ni2316 P 1782 2203/1 2203/2 
Units ppm PPm PPm PPm 
Avge .OOOl H. 0130 - .  0017 - .  0024 
SDev .0020 .0045 .0043 .0007 
%RSD 2010. 34.96 253.7 30.92 

#I - .  0013 .0098 .0013 - .  0030 
#2 .0015 H. 0162 - .  0047 - .  0019 
Errors LC Pass LC High NOCHECK NOCHECK 

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

Elem Sc3613 1960/1 1960/2 Si2881 

010149 Operator: 

Ba4934 Be3130 Bi2230 
PPm PPm PPm 
. o o o o  .OOOl .0029 
. o o o o  . o o o o  .0032 
70.44 49.29 109.6 

.OOOl .OOOl .0007 

. o o o o  . o o o o  .0052 

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

K 7664 Fe2714 - Cu3247 
PPm PPm PPm 
.OOOl - .  0039 - .  0139 
.0003 .0112 .0139 
538.8 284.4 100.2 

- .  0001 .0040 - .  0040 
.0002 - .  0118 - .  0237 
LC Pass LC Pass LC Pass 
.0050 .0250 . l o o 0  

- .  0250 - .  0050 - .  1 0 0 0  

Mo2020 Na3302 Na5889 
PPm PPm PPm 
.0014 L-. 1282 - .  0014 
.0013 .1752 .0023 
99.36 136.6 164.8 

.0023 - .  0044 - .  0030 

.0004 L- .2521 .0002 

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

Pd3404 S 1820 Sb2068 
PPm PPm PPm - .  0046 - .  0002 - .  0023 
.0006 .0078 .0011 

13.91 3334. 48.88 

.0053 - .  0031 
- .  0015 - .  0058 

- .  0042 
L-. 0051 

LC Pass LC Pass LC Pass 
.0050 .OlOO .OlOO 
- .  0050 - .  0100 - .  0 1 0 0  

Pb220 Se196 Sn1899 

. 



A n a l y s i s  R e p o r t  Blank Sample 05/17/05 03:15:48 PM Page 2 

010350 
PPm PPm 
.0023 .0009 
.0012 .0015 
51.27 170.7 

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

%R 
100.6 

.9 
.8507 

PPm PPm 
.0034 .0017 
, 0 0 1 1  .0023 
32.27 137.2 

PPm 
.0044 
.0040 
90.90 

PPm - .  0022 
.0009 

43.10 

99.96 
101.2 

.0042 . o o o o  

.0026 .0033 
.0072 
.0016 

- .  0015 
- .  0028 

.0014 - .  0002 

.0031 .0019 

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK L C  P a s s  
, 0 1 0 0  
- .  0 1 0 0  

L C  P a s s  
.0030 
- .  0030 

L C  Pass L C  P a s s  
.0050 .0050 
- .  0050 - .0050 

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

Sr4215 
P P m  - .  0000 

. o o o o  
14.71 

Th2837 Ti3349 
P P m  P P m  - .  0009 .0002 
.0019 . o o o o  

205.3 3.203 

T11908 
PPm 
- .  0001 
.0041 

6118. 

U - 4090 
PPm 
- .  0361 
.0075 

20.69 

V 2924 W - 2079 

,0003 .0038 
.0003 .0026 
100.3 66.66 

P P m  P P m  

#1 
#2 

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

.0004 .0002 
- .0022 .0002 

- .  0030 
.0028 

- .  0414 
- .  0309 

. O O O l  .0056 

.0005 .0020 

E r r o r s  
H i g h  
Low 

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

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

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

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

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

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

Y 3710 

. O O O l  

. O O O l  
62.80 

Pi% 
Zn2062 Zr3496 
P P m  P P m  - .  0000 . o o o o  

. o o o o  .0005 
2847. 1939. 

#1 
#2 

.0002 

. O O O l  
. o o o o  .0004 
- .  0000 - .0004 

E r r o r s  
High 
L o w  

L C  Pass 
.0050 
- .  0050  

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



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 710290  
SDev 6 0 7 8 . 9 9 7  
%RSD . 055a47a  

#I 7 0 5 9 9 1  
#2 714588  

2 

Blank Sample 05/17/05 03:15:48 PM Page 3 

3 4 5 6 
Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

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



Analysis Report QC Standard 

Method: DAILY2 Sample Name: CRI 
Run Time: 05/17/05 15:16:04 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge .0192 .0959 .0218 
SDev ,0006 .0008 .0041 
%RSD 2.894 .8523 18.83 

Units ppm PPm PPm 

#I ,0196 .0953 .0247 
#2 .0188 .0965 .0189 

Errors QC Pass QC Pass QC Pass 
Value .02OO . l o o 0  .0200 
Range 50.00 50.00 50.00 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge ,0002 .0104 .lo20 
SDev . o o o o  .0002 .0012 
%RSD 7.067 1.997 1.212 

#I ,0003 . 0 1 0 5  .lo29 
#2 .0002 .0102 .lo11 

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

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0007 .0784 - .0074 
SDev .OOOl . o o o o  .0022 
%RSD 10.39 .0297 29.68 

#1 - .  0007 ,0784 - .0058 
#2 - .  0006 .0784 - .  0089 
Errors NOCHECK QC Pass NOCHECK 
Value . l o o 0  
Range 50.00 

Elem Ni2316 P 1782 2203/1 

Avge .0805 .lo86 .0025 
SDev ,0001 .0052 .0022 
%RSD .1388 4.808 87.66 

Units ppm PPm PPm 

#1 .0806 .lo49 ,0041 
#2 .0805 .1123 ,0010 

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

Elem Sc3613 1960/1 1960/2 

05/17/05 03 : 20 : 37 PM Page 1 

Operator: 

010152 

B 2496 Ba4934 Be3130 Bi2230 

.lo52 .0206 .0099 .0059 
,0006 .OOOl . o o o o  .0031 
.5672 .4041 .3801 52.58 

PPm PPm PPm PPm 

.lo56 .0207 .0099 .0037 

.lo48 .0205 ,0099 .0081 

QC Pass QC Pass QC Pass NOCHECK 
. l o o 0  .0200 .OlOO 
50.00 50.00 50.00 

Fe2714 K 7664 Cr2677 Cu3247 
PPm PPm PPm PPm 
.0201 .0488 .0779 - .  0189 
.0005 .0004 .0125 .0014 
2.661 .8725 16.09 7.287 

.0205 .0491 . o a w  - .  0199 

.0198 .0485 .0690 - .  0179 
QC Pass QC Pass QC Pass NOCHECK 
.0200 .0500 . l o o 0  
50.00 50.00 50.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0312 .0206 - .2751 .0016 
.OOOl .OOOl .1448 .0016 
.1960 .7443 52.63 99.62 

.0312 .0205 - .1727 .0005 

.0311 .0207 - .3774 .0027 

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

2203/2 Pd3404 S 1820 Sb2068 

.0064 - .  0036 - .  0082 .1242 

.0002 .0009 .0168 .0025 
2.782 24.25 204.3 1.997 

PPm PPm PPm PPm 

.0065 - .  0030 .0037 .1260 

.0063 - .  0042 - .  0201 .1225 

NOCHECK NOCHECK NOCHECK QC Pass 
.1200 
50.00 

Si2881 Pb220 Se196 Sn1899 



Analysis Report 

Units %R 
Avge 1 0 1 . 7  
SDev . 2  
%RSD . 1 6 2 7  

#I 1 0 1 . 8  
#2 1 0 1 . 6  

Errors NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge . 0 2 1 6  
SDev . o o o o  
%RSD , 0 3 9 8  

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

Errors QC Pass 
V a l u e  . 0 2 0 0  
Range 5 0 . 0 0  

Elem Y 3 7 1 0  
Units pPm 
Avge - .  0000 
SDev . 0 0 0 3  
%RSD 1 2 3 3 .  

#1 . 0 0 0 2  
#2 - .  0002 

Errors NOCHECK 
Value 
Range 

QC Standard 

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

. 0 0 8 2  , 0 1 1 8  

. 0 1 3 0  . 0 0 8 9  

NOCHECK NOCHECK 

Th2837 T i 3 3 4 9  
PPm PPm - .  0 0 2 0  . 0 2 0 1  

, 0 0 0 9  , 0 0 0 1  
4 5 . 7 3  . 5 6 7 7  

- .  0014 . 0 2 0 2  
- .  0 0 2 7  . 0 2 0 0  

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

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

. 0 4 2 0  . 0 9 3 8  

. 0 4 1 8  . 0 9 3 2  

QC Pass QC Pass 
. 0 4 0 0  . l o o 0  
5 0 . 0 0  5 0 . 0 0  

0 5 / 1 7 / 0 5  0 3 : 2 0 : 3 7  PM Page 2 

PPm 
. l o 7 3  
. 0 0 0 3  
. 3 1 5 9  

PPm 
. 0 0 5 1  
. 0 0 0 9  
1 6 . 6 8  

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

010153 
PPm 
.1021 
. 0 0 1 6  
1 . 5 2 5  

. l o 7 1  . 0 0 5 7  . 0 1 0 6  .1010 

. l o 7 6  . 0 0 4 5  . 0 1 0 3  .1032 

QC Pass QC Pass QC Pass QC Pass 
. l o o 0  . 0 0 6 0  .OlOO .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  

W 2 0 7 9  T11908 U 4 0 9 0  

. 0 2 3 3  . 1 4 4 5  .1014 - .OOOl 

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

- V 2 9 2 4  - 
PPm PPm PPm PPm 

9 . 4 3 4  1 . 2 4 6  1 4 9 1 .  

. 0 2 0 7  . 1 5 4 1  .1023 , 0 0 1 4  

. 0 2 5 8  . 1 3 4 9  .1006 - .  0 0 1 7  

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



Analysis Report 

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

#1 
#2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
718260  
1 1 6 7 . 4 3 3  
. 1 6 2 5 3 6 2  

719086 
717435  

QC Standard 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

3 4 

0 5 / 1 7 / 0 5  0 3 : 2 0 : 3 7  PM 

5 6 o191sa 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  



~ 

Analysis Report QC Standard 

Method: DAILY2 Sample Name: ICSA 
Run Time: 05/17/05 15:20:49 
Comment : 
Mode: CONC Corr. Factor: 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
Value 
Range 

Elem 

A93280 
PPm - .  0015 
.0004 

25.35 

- .  0017 
- .  0012 
NOCHECK 

Ca3179 
PPm 
466.4 
1.1 

.2271 

465.6 
467.1 

QC Pass 
500.0 
20.00 

La3988 
PPm 
.0042 
,0007 
16.49 

.0037 

.0047 

NOCHECK 

Ni2316 
PPm 
.0009 
.0003 
32.07 

.0012 

.0007 

NOCHECK 

Sc3613 

A13082 
PPm 
514.6 

. o  
.0032 

514.6 
514.6 

QC Pass 
500.0 
20.00 

Cd2265 
PPm 
. o o o o  
,0003 
8899. 

.0002 
- .  0002 
NOCHECK 

Li6707 
PPm 
.0003 
. o o o o  
12.73 

.0002 

.0003 

NOCHECK 

P 1782 
PPm - .  0217 
,0034 

15.89 

- .  0241 
- .  0192 
NOCHECK 

1960/1 

1 

As1890 
PPm 
.0024 
.0022 
89.20 

.0009 

.0039 

NOCHECK 

Co2286 
PPm 
.0004 
. O O O l  
15.29 

.0005 

.0004 

NOCHECK 

Mg2790 
PPm 
542.5 

.2 
.0323 

542.3 
542.6 

QC Pass 
500.0 
20.00 

2203/1 
PPm 
.0363 
.0130 
35.90 

,0456 
.0271 

NOCHECK 

1960/2 

05/17/05 03 : 25 : 22 PM Page 1 

Operator: 
010155 

B 2496 
PPm - .  0165 
.0002 

1.084 

- .0163 
- .  0166 
NOCHECK 

Cr2677 
PPm 
,0002 
.0007 
282.0 

- .  0002 
.0007 

NOCHECK 

Mn2576 
PPm 
- .0032 
,0001 

4.189 

- .  0033 
- .  0031 
NOCHECK 

2203/2 
PPm - .  0360 
20.00 

- .  0411 
- .  0309 
NOCHECK 

.0072 

Si2881 

Ba4934 
PPm 
.0023 
. o o o o  
1.555 

,0023 
.0023 

NOCHECK 

Cu3247 
PPm 
.0008 
.0006 
79.92 

.0012 

.0003 

NOCHECK 

Mo2020 
PPm - .  0006 
.0015 

261.5 

- .  0017 
.0005 

NOCHECK 

Pd3404 
PPm 
.0120 
.0032 
26.77 

.0097 
,0142 

NOCHECK 

Pb220 

Be3130 
PPm 
.OOOl 
. o o o o  
36.27 

. o o o o  

. O O O l  

NOCHECK 

Fe2714 
PPm 
191.8 

.3 
.1774 

192.0 
191.5 

QC Pass 
200.0 
20.00 

Na3302 
PPm 
.2437 
.1936 
79.46 

.lo67 

.3806 

NOCHECK 

S 1820 

.0126 

.0158 
125.1 

.0238 
,0015 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0153 
.0044 
28.87 

.0184 

.0121 

NOCHECK 

K 7664 

- .  0221 
.0145 

65.72 

PPm 

- .  0323 
- .  0118 
NOCHECK 

Na5889 
PPm - .  0255 
.0020 

7.914 

- .  0270 
- .  0241 
NOCHECK 

Sb2068 
PPm 
.0034 
.0056 
164.8 

- .  0006 
.0074 

NOCHECK 

Sn1899 



Analysis Report 

Units %R 
Avge 9 3 . 2 1  
SDev . 2 5  
%RSD . 2 7 1 2  

#I 9 3 . 3 9  
#2 9 3 . 0 3  

Errors NOCHECK 
Value 
Range 

Elem S r 4 2 1 5  
Units ppm 
Avge . 0 1 6 8  
SDev .OOOl 
%RSD . 2 8 9 9  

#1 . 0 1 6 8  
#2 , 0 1 6 8  

Errors NOCHECK 
Value 
Range 

Elem Y 3710  
Units pcm 
Avge - .  0005  
SDev . o o o o  
%RSD 6 . 2 2 8  

#I - .  0004 
#2 - .  0 0 0 5  

Errors NOCHECK 
Value 
Range 

QC Standard 

PPm PPm - .  0 0 1 9  - .  0 0 3 5  
. 0 0 4 4  , 0 0 2 0  

2 3 6 . 0  5 6 . 6 7  

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

NOCHECK NOCHECK 

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

. 0 1 5 0  - .  0013  

. 0 1 5 3  - .  0012  

NOCHECK NOCHECK 

Zn2062 Z r 3 4 9 6  
PPm PPm 
. 0 0 8 0  - .  0003  
.OOOl . 0 0 0 5  
1 . 3 9 3  1 4 2 . 6  

. 0 0 8 0  - .  0 0 0 7  

. 0 0 8 1  . o o o o  

NOCHECK NOCHECK 

PPm 

0 5 / 1 7 / 0 5  0 3  : 2 5  : 2 2  PM Page 2 

PPm - .  0073  - . 0 1 1 9  - .  0030  - .  0 0 4 9  
. 0 0 1 9  . 0 0 0 5  .OOOl . 0 0 1 2  

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

- .  0086  - . 0 1 2 2  - .  0 0 2 9  - .  0 0 5 7  
- . 0 0 5 9  - .  0 1 1 6  - .  0 0 3 1  - .  0 0 4 1  

NOCHECK NOCHECK NOCHECK NOCHECK 

T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

, 0 0 7 0  - .  0216  .OOOl . 0 0 3 8  
. 0 0 0 6  . 0 2 1 1  . 0 0 0 3  . 0 0 1 3  
8 . 4 6 0  9 7 . 5 4  2 7 0 . 4  3 5 . 3 2  

PPm PPm PPm Pi% 

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

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

NOCHECK NOCHECK NOCHECK NOCHECK 



Analysis Report QC Standard 0 5 / 1 7 / 0 5  03 : 2 5  : 2 2  PM Page 3 

IntStd 1 2 
Mode *Counts Time 

3 4 5 6 010157 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  - -  Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  
Avge 658363 10000 

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

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



Analysis Report QC Standard 05/17/05 03:30:08 PM Page 1 

Method: DAILY2 Sample Name: ICSAB 
Run Time: 05/17/05 15:25:34 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 

010158 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge 1.094 517.0 1.042 1.053 .5282 .4863 .0142 
SDev .003 .4 .007 . o o o  .0009 .0006 .0056 
%RSD .2528 .0719 .6789 ,0084 .1740 .1213 39.48 

Units ppm PPm PPm PPm PPm PPm PPm 

#I 1.096 517.3 1.037 1.053 .5288 ,4859 .0102 
#2 1.092 516.8 1.047 1.053 .5275 .4868 ,0181 

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

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2 7 14 K 7664 
Units ppm PPm PPm PPm PPm PPm P b  
Avge 467.2 .9898 .4990 .4843 .5476 192.7 - .  0232 
SDev 1.3 .0008 .0019 .0011 .0019 . o  .0254 
%RSD .2701 .0755 .3706 .2294 .3541 .0257 109.7 

#1 466.3 ,9893 ,4977 .4836 .5490 192.6 - .  0411 
#2 468.1 .9904 .5003 .4851 .5463 192.7 - .0052 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass NOCHECK 
Value 500.0 1 . 0 0 0  .5000 .5000 .5000 200.0 
Range 20.00 20.00 20.00 20.00 20.00 20.00 

Na5889 Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0041 1.300 546.9 .5080 1.049 .3526 - .  0188 
SDev .0011 .007 .8 .0006 .005 ,2302 .0019 
%RSD 26.18 .5549 .1521 .1288 .4835 65.29 10.09 

#1 .0034 1.305 546.3 .5075 1.045 .1898 - .  0202 
#2 .0049 1.295 547.5 .SO85 1.053 .5154 -.  0175 
Errors NOCHECK NOCHECK QC Pass QC Pass QC Pass NOCHECK NOCHECK 
Value 500.0 .5000 1.000 
Range 20.00 20.00 20.00 

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

Avge .9406 1.035 1.015 .9485 .0073 - .  0005 1.064 
SDev .0040 .021 .002 .OOOl .0040 .0171 .002 

55.66 3314. .1940 %RSD .4296 2.043 .2223 ,0142 

Units ppm PPm PPm PPm PPm PPm PPm 

#I .9434 1.050 1.013 .9484 .0044 ,0116 1.065 
1.062 #2 .9377 1.020 1.016 .9486 .0101 - .  0126 

Errors QC Pass NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK QC Pass 
Value 1.000 1 . 0 0 0  
Range 20.00 20.00 

Elem Sc3613 1960/1 1960/2 Si2881 Pb2 2 0 Se196 Sn1899 



Analysis Report QC Standard 05/17/05 03:30:08 PM Page 2 
010159 

Units 
Avge 
SDev 
%RSD 

%R 
94.38 

.45 
.4752 

PPm 
1.076 
.005 
.4785 

PPm 
,9706 
.0008 
.0867 

PPm 
1.027 
.004 
.3611 

PPm 
1.024 
.001 
.1400 

PPm PPm 
1.025 1.029 
.007 .009 
.7302 ,9049 

1.025 
1.030 

1.025 
1.023 

1.030 1.022 
1.020 1.035 

1.072 
1.079 

.9700 
,9712 

94.69 
94.06 

QC Pass 
1,000 
20.00 

QC Pass 
1.000 
20.00 

QC Pass 
1.000 
20.00 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

Errors 
Value 
Range 

V 2924 

.5108 

.0014 

.2790 

Pi% 
W 2079 

.0009 

.0009 
99.84 

PPm 
Th2837 Ti3349 
PPm PPm 
.0111 1.000 
.0007 . o o o  
6.190 .0043 

T11908 
PPm 
.9933 
. O O l O  
.0998 

U 4090 

1.043 
.036 

3.419 

PPm 
Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
1.090 
.001 
.0776 

.0003 

.0015 
.0115 1.000 
.0106 1.000 

.9940 

.9926 
1.018 
1.069 

.5118 

.5098 
#1 
#2 

1.090 
1.089 

QC Pass 
.5000 
20.00 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

QC Pass 
1.000 
20.00 

Errors 
Value 
Range 

QC Pass 
1.000 
20.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Zn2062 Zr3496 
PPm PPm 
1.007 .9471 
.004 .0007 
.3909 .0745 

Y 3710 
PPm - .  0004 
,0001 

16.58 

1.004 .9466 
1.010 .9476 

#1 
#2 

- .  0005 
- .  0004 

QC Pass QC Pass 
1.000 1.000 
20.00 20.00 

Errors 
Value 
Range 

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

QC Standard 0 5 / 1 7 / 0 5  0 3 : 3 0 : 0 8  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  - -  - -  - -  
666618 1 0 0 0 0  
3 1 1 4 . 0 9 8  . O O O O O O O  - -  - -  - -  
.4671488  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  

- -  - -  - -  

668820  1 0 0 0 0  
664416  1 0 0 0 0  

6 O l Q l s O  
NOTUSED NOTUSED 
- -  - -  



Analysis Report QC Standard 05/17/05 03:38:36 PM Page 1 

Method: DAILY2 Sample Name: ICV/CCV 
Run Time: 05/17/05 15:34:01 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

(.'I 10 3 6 1 

A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 Elem Ag328O 
Units ppm 
Avge .9826 9.824 5.080 4.892 9.986 .9882 5.063 
SDev .0004 . o o o  .015 ,026 .023 .0018 .025 
%RSD .0438 .0035 ,2883 .5274 .2269 .1786 .4872 

PPm PPm PPm PPm PPm PPm 

#1 .9829 9.824 5.090 4.873 9.970 .9894 5.045 
#2 .9823 9.823 5.070 4.910 10.00 ,9869 5.080 

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

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm 
Avge 20.05 1.032 5.184 1.983 2.028 10.54 18.73 
SDev .07 .002 .015 ,005 ,001 .08 .07 
%RSD .3588 .1575 .2933 .2330 .0539 .7404 .3989 

PPm PPm PPm PPm PPm PPm 

#1 20.10 1.033 5.194 1.986 2.027 10.60 18.68 
1.979 2.029 10.49 18.78 #2 20.00 1.031 5.173 

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

1.000 5.000 2.000 2.000 10.00 20.00 
10.00 10.00 10.00 10.00 10.00 

La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 Elem 
Units ppm 

441.12 Avge 4.915 5.199 20.06 1.044 5.153 28.24 
SDev .006 .006 .05 .002 . 0 0 3  .33 .04 

.2610 .2275 .0650 1.168 .0910 %RSD .1127 .1112 

PPm PPm PPm PPm PPm PPm 

#I 4.911 5.195 20.09 1.045 5.150 28.47 Q41.10 
#2 4.918 5.203 20.02 1.042 5.155 28.00 441.15 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Fail 
Value 5.000 5.000 
Range 10.00 

20.00 1.000 5.000 30.00 30.00 
10.00 10.00 10.00 10.00 10.00 10.00 

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

5.137 4.949 4.904 .9979 .9908 1.012 
SDev .009 .036 .046 .016 .0025 .0084 .004 
%RSD .1810 .7068 .9204 .3233 .2481 .8502 .4045 

Avge 4.959 

5.163 4.981 4.915 .9962 .9849 1.009 
4.916 4.893 .9997 .9968 1.015 

#I 4.965 
#2 4.952 5.111 

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

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



Analysis Report QC Standard 0 5 / 1 7 / 0 5  0 3  : 38 : 3 6  PM Page 2 

010162 
Units 
Avge 
SDev 
%RSD 

%R 
9 8 . 8 3  

1 . 0 0  
1 . 0 1 5  

PPm 
5 . 1 4 3  

. 0 0 2  
. 0 3 6 9  

PPm 
4 . 9 1 9  

. 0 2 6  
. 5 2 3 5  

PPm 
5 . 1 7 8  
.001 

. 0 2 4 1  

PPm 
4 . 9 3 6  

. 0 1 8  
. 3 6 3 3  

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

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

4 . 9 3 7  
4 . 9 0 1  

5 . 1 7 7  
5 . 1 7 8  

4 . 9 4 8  
4 . 9 2 3  

9 8 . 1 2  
9 9 . 5 4  

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

5 . 1 4 4  
5 . 1 4 1  

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

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

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

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

NOCHECK NOCHECK NOCHECK E r r o r s  
Value 
Range 

T11908 
PPm 
5 . 1 4 7  

. 0 0 6  
. 1 2 0 6  

U 4 0 9 0  
Pi% 

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

V - 2924 
PPm 
5 . 0 6 2  
.011 

. 2 1 5 3  

W - 2 0 7 9  
PPm 
1 . 0 5 6  

. 0 0 6  
. 5 6 3 6  

Th2837 T i 3 3 4 9  
PPm PPm 
. 9 8 5 5  4 . 9 6 9  
. 0 0 0 2  .001 
. 0 2 1 8  . 0 2 5 5  

Elem 
Units 
Avge 
SDev 
%RSD 

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

. 0 0 5  
. 0 9 3 6  

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

5 . 0 7 0  
5 . 0 5 5  

1 . 0 5 2  
1 . 0 6 0  

. 9 8 5 4  4 . 9 7 0  

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

5 . 2 0 3  
5 . 2 0 9  

QC Fail 
1 . 0 0 0  
1 0 . 0 0  

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

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

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

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

E r r o r s  
Value 
Range 

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

Elem 
Units 
Avge 
SDev 
%RSD 

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

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

Y 3 7 1 0  

4 . 9 9 0  
.001 

. 0 1 3 0  

Pi% 

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

4 . 9 8 9  
4 . 9 9 0  

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

E r r o r s  
Value 
Range 

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



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Report 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
6 9 8 0 5 1  
7032 .884  
1 . 0 0 7 5 0 3  

693078 
703024  

QC Standard 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

4 

0 5 / 1 7 / 0 5  0 3 : 3 8 : 3 6  PM Page 3 

5 6 010163 
NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  



Analysis Report Blank Sample 05/17/05 03:45:12 PM Page 1 

Method: DAILY2 Sample Name: ICB/CCB 
Run Time: 05/17/05 15:40:38 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: 

010164 

Elem Ag328O A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 

Avge - .  0007 - .  0098 - .  0001 .0056 - .  0000 .OOOl ,0018 
SDev .0013 .0029 .0015 ,0005 .0002 . o o o o  .0047 
%RSD 186.1 29.55 1307. 9.529 919.8 44.90 259.9 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 .0002 - .  0077 .0009 .0060 - .  0001 . o o o o  - .  0015 
#2 - .  0016 - .  0118 - .  0012 .0052 .OOOl .OOOl .0051 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 .0500 .0050 .0050 .OlOO 
Low - .0050  - .  0500 - .  0050 - .  0500 - .  0050 - .  0050 - .  0100 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0012 - .  0005 - .OOOl .0006 - .  0002 - .  0145 - .  0137 
SDev .0017 .OOOl ,0003 .0005 .0004 .0214 .0096 
%RSD 139.4 13.04 227.3 86.85 183.7 148.0 69.76 

#1 - .  0000 - .  0005 - .  0004 ,0002 - .  0005 .0007 - .  0069 
#2 - .  0024 - .  0006 .OOOl .0009 .OOOl L-. 0296 - .  0205 
Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High ,0500 .0050 .0050 .0050 .0050 .0250 . l o o 0  
Low - .  0500 - .  0050 - .  0050 - .  0050 - .  0050 - .  0250 - .  1000 
Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0010 .OOOl - .  0065 - .  0000 .0012 L- .1776 .0069 
SDev .0003 .OOOl .0024 .OOOl .0008 .lo19 .0057 
%RSD 30.94 108.3 36.08 494.3 65.49 57.36 83.04 

Units ppm PPm PPm PPm PPm PPm PPm 

#I - .  0008 .OOOl - .  0049 - .  0001 .0006 L-. 1056 .0110 
#2 - .  0012 . o o o o  - .  0082 . o o o o  .0017 L- ,2497 .0029 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Low LC Pass 
High .0050 .0050 .0500 .0050 ,0050 .0500 .0500 
Low - .  0050 - .  0050 - .  0500 - .  0050 - .  0050 - .  0500 - .  0500 
Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm - .  0048 Avge .0007 .0033 - .  0010 - .  0000 - .  0033 - .  0077 
SDev .0015 .0128 .0041 ,0009 .0030 .OlOO .0004 
%RSD 233.9 394.1 402.2 13240. 90.42 129.7 7.951 

#1 - .  0004 - .  0058 .0019 - .  0007 - .  0012 L- ,0148 - .  0045 
#2 .0017 H. 0123 - .  0039 .0007 L- .0054 - .  0006 - .  0051 
Errors LC Pass LC Pass NOCHECK NOCHECK LC Pass LC Pass LC Pass 

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

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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U n i t s  
A v g e  
S D e v  
%RSD 

%R 
101.5 

.3 
.2838 

P P m  P P m  - .  0039 - .  0001 
.0077 .0018 

201.0 2656. 

P P m  - .  0012 
.0030 

263.3 

P P m  - .  0003 
.0007 

226.5 

- .  0013 - .  0011 
.0038 .0015 

286.7 146.5 

101.7 
101.3 

.0016 .0012 
- .  0093 - .  0013 

.O O l O  
- .  0033 

.0002 
- .  0008 

.0014 . o o o o  
- .  0040 - .  0021 

NOCHECK NOCHECK NOCHECK L C  Pass 
, 0 1 0 0  
- .  0100 

L C  Pass 
.0030 
- .  0030 

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

E r r o r s  
High 
Low 

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

Th2837 Ti3349 
P P m  P P m  - .  0036 . O O O l  
,0009 .0003 

24.41 260.5 

T11908 
P P m  
.0033 
, 0 0 0 8  
24.60 

U 4090 
P P m  - .  0436 
.0149 

34.23 

W 2079 V 2924 

. O O O l  .0011 

.0006 . O O O l  
417.8 12.93 

P% P P m  
Sr4215 
P P m  - .  0000 

. o o o o  
41.97 

- .  0043 - .  0001 
- .  0030 .0003 

.0038 
,0027 

- .  0331 
- .0542 

- .  0003 .0012 
.0006 . O O l O  

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

L C  Pass L C  Pass 
. O l O O  ,0050 
- .  0100 - .  0 0 5 0  

L C  Pass 
. O l O O  
- .  0100 

L C  Pass 
. l o o 0  
- .  1000 

L C  Pass L C  Pass 
.0050 . O l O O  
- .  0050 - .  0100 

Errors 
H i g h  
Low 

L C  Pass 
.0050 
- .  0050 

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

Zn2062 Zr3496 
P P m  P P m  
. o o o o  - .0003 
. O O O l  .0009 
282.6 334.9 

Y 3710 

- .  0000 
.0002 

1716. 

P P m  

- .  0 0 0 1  
. O O O l  

- .  0000 - .  0009 
,0001 .0004 

L C  Pass 
.0050 
- .  0050  

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

E r r o r s  
H i g h  
L o w  
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IntStd 1 2 3 4 5 
Mode *Counts Time NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 717155 10000 
SDev 2002.526 . O O O O O O O  - -  - -  - -  
%RSD .2792320 . O O O O O O O  - -  - -  - -  

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

718571 1 0 0 0 0  
715739 1 0 0 0 0  

6 
NOTUSED NOTUSED 
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Method: DAILY2 Sample N a m e :  pbw-El7H1 
Run T i m e :  0 5 / 1 7 / 0 5  1 5 : 4 5 : 2 3  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

0101.67 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  - .  0003  . 0 0 4 1  - .  0 0 2 5  . 0 0 5 0  - .  0 0 0 0  . o o o o  . 0 0 1 3  
SDev .OOOl . 0 0 0 9  . 0 0 5 6  . 0 0 0 8  , 0 0 0 2  . o o o o  . 0 0 3 1  
%RSD 3 8 . 7 9  2 1 . 1 5  2 2 0 . 9  1 5 . 9 9  2 8 6 2 .  9 6 . 8 9  2 3 6 . 3  

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

#I - .  0004 . 0 0 3 5  L - .  0064 . 0 0 5 6  . 0 0 0 2  , 0 0 0 1  . 0 0 3 5  
#2  - .  0002 . 0 0 4 7  . 0 0 1 4  , 0 0 4 4  - .  0002  . o o o o  - .  0 0 0 9  

Errors LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  
High . 0 0 5 0  . 0 5 0 0  . 0 0 5 0  . 0 5 0 0  . 0 0 5 0  , 0 0 5 0  .OlOO 
Low - .  0050 - .  0500  - .  0050  - .  0500  - .  0050  - .  0050  - .  0 1 0 0  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm PPm PPm PPm PPm PPm Pi% 
Avge , 0 0 2 8  - .  0 0 0 3  - .  0 0 0 3  - .  0 0 0 1  . 0 0 0 5  L - .  0 3 0 3  - .  0140  
SDev . 0 0 0 5  . 0 0 0 3  . 0 0 0 7  . 0 0 1 5  . 0 0 0 8  . 0 1 5 6  . 0 1 1 2  
%RSD 1 7 . 6 6  7 6 . 4 8  2 6 6 . 6  1 2 4 7 .  1 6 5 . 2  5 1 . 3 0  7 9 . 6 2  

#I , 0 0 3 2  - .  0 0 0 5  - .  0008  .OOlO .0011 L - .  0413  - .  0 0 6 1  
#2 . 0 0 2 5  - .  0002  . 0 0 0 2  - .  0012 - .  0 0 0 1  - .  0 1 9 3  - .  0 2 1 9  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC Low LC P a s s  
H i g h  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  . 0 0 5 0  . 0 0 5 0  . 0 2 5 0  1 0 0 0  
Low - .  0500  - .  0050  - .  0050  - .  0050  - .  0 0 5 0  - .  0250  - .  1 0 0 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0013  . o o o o  - .  0043  - .  0 0 0 0  . 0 0 0 6  L - .  1 9 4 5  - .  0080 
SDev . o o o o  . o o o o  .0011 .OOOl , 0 0 1 4  . 0 5 4 7  . o o o o  
%RSD . 6 5 6 1  8 . 6 7 6  2 5 . 5 3  2 6 1 9 .  2 3 8 . 4  2 8 . 1 0  . 0 3 6 7  

#1 - .  0012 . o o o o  - .  0050  .OOOl . 0 0 1 6  L - .  1 5 5 9  - .  0080  
#2 - . 0 0 1 3  . o o o o  - .  0 0 3 5  - .  0 0 0 1  - . 0 0 0 4  L- . 2 3 3 2  - .  0080  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC Low LC P a s s  

Low - .  0050 - .  0 0 5 0  - .  0500  - .  0050  - .  0 0 5 0  - .  0500  - .  0500  
H i g h  . 0 0 5 0  . 0 0 5 0  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  . 0 5 0 0  . 0 5 0 0  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S 1 8 2 0  Sb2068  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 9  . 0 0 3 3  .OOlO - . 0 0 1 3  - .  0044  - .  0 0 3 9  - .  0008  
SDev . 0 0 0 5  . 0 0 4 0  . 0 0 8 3  . 0 0 4 1  . 0 0 0 6  , 0 0 6 2  . 0 0 2 2  
%RSD 4 9 . 8 0  1 2 1 . 4  8 6 8 . 9  3 1 0 . 3  1 4 . 1 5  1 6 1 . 6  2 8 5 . 1  

#I , 0 0 1 3  . 0 0 0 5  - .  0 0 4 9  , 0 0 1 6  - .  0040  - .  0083  - .  0 0 2 3  
#2 . 0 0 0 6  . 0 0 6 1  . 0 0 6 8  - . 0 0 4 2  - .  0 0 4 8  . 0 0 0 6  . 0 0 0 8  

Errors LC P a s s  LC P a s s  NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  

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

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  
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010168 
PPm PPm 
. 0 0 1 6  . 0 0 2 3  
. 0 0 0 7  . 0 0 0 8  
4 5 . 7 6  3 4 . 0 2  

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

%R 
9 7 . 5 2  

. 4 8  
. 4 a 7 3  

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

PPm 
, 0 0 1 2  
. O O O l  
8 . 7 7 9  

PPm 
. 0 0 4 4  
. 0 0 2 2  
4 9 . 7 0  

PPm - .  0 0 0 5  
. o o o o  

7 . 7 8 0  

9 7 . 1 8  
9 7 . 8 5  

. 0 0 0 9  

. 0 0 3 6  
.0011 
, 0 0 1 3  

. 0 0 2 9  

. 0 0 6 0  
- .  0 0 0 6  
- .  0 0 0 5  

.0011 . 0 0 1 8  

. 0 0 2 1  . 0 0 2 9  

E r r o r s  
H i g h  
Low 

NOCHECK NOCHECK NOCHECK L C  Pass 
. O l O O  
- .  0100 

L C  P a s s  
. 0 0 3 0  
- .  0 0 3 0  

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

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

Th2837 
PPm 
. 0 0 1 7  
. 0 0 3 7  
2 2 3 . 5  

T i 3 3 4 9  
PPm 
. O O O l  
. 0 0 0 6  
8 4 7 . 8  

T I 1 9 0 8  
P P m  
- . 0 0 2 2  

, 0 0 1 3  
6 1 . 5 7  

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

. o o o o  
1 8 . 0 6  

U 4 0 9 0  
Pi% - .  0 4 9 4  

. 0 0 7 9  
1 5 . 9 3  

V 2 9 2 4  W 2 0 7 9  

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

4 8 8 . 3  3 8 . 0 9  

PPm Pi% 

- .  0000  
- .  0000  

. 0 0 4 3  
- .  0 0 1 0  

. 0 0 0 5  
- .  0 0 0 3  

- .  0 0 3 1  
- .  0012 

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

. 0 0 0 7  . 0 0 3 1  
- .  0 0 1 3  , 0 0 1 8  

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

L C  Pass 
. O l O O  
- .  0100 

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

L C  Pass 
. O l O O  
- .  0100 

L C  Pass 
. l o o 0  
- .  1000 

L C  Pass L C  Pass 
. 0 0 5 0  . O l O O  
- .0050  - .  0100 

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

Y 3 7 1 0  

. O O O l  

. 0 0 0 2  
2 4 4 . 0  

P P m  
Zn2062 
P P m  
. 0 0 0 2  
. o o o o  
1 7 . 2 4  

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

. 0 0 0 8  
1 2 2 8 .  

. 0 0 0 3  
- .  0 0 0 1  

. 0 0 0 2  

. 0 0 0 3  
, 0 0 0 5  
- .  0 0 0 6  

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

L C  Pass 
. 0 0 5 0  
- .  0050  

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

L C  Pass 
. 0 0 5 0  
- .  0050 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
688788  
3 3 8 1 . 3 8 5  
.4909180  

686397  
691179  

2 
Time 

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

1 0 0 0 0  
10000 

0 5 / 1 7 / 0 5  0 3 : 4 9 : 5 8  PM Page 3 

3 4 5 6 020169 NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 S a m p l e  N a m e :  pbw-El7Hl  
Run Time :  0 5 / 1 7 / 0 5  1 5 : 5 1 : 1 4  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  - .  0006  - .  0084  - .  0024 . 0 0 3 4  - .  0 0 0 0  .OOOl .0011 
SDev .0011 . 0 0 9 3  . 0 0 1 2  . 0 0 0 2  .OOOl . o o o o  .OOlO 
%RSD 1 8 6 . 4  1 0 9 . 9  4 8 . 9 7  4 . 8 2 2  1 8 7 . 3  7 . 6 2 3  9 0 . 7 4  

#1 - .  0014 - .  0150  - .  0016  . 0 0 3 5  - .  0 0 0 1  .OOOl . 0 0 0 4  
#2 . 0 0 0 2  - .  0 0 1 9  - .  0032 , 0 0 3 3  . o o o o  , 0 0 0 1  . 0 0 1 8  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  LC P a s s  
High 
Low - .  0050 - .  0 5 0 0  - .  0050  - .  0500 - .  0050  - . 0 0 5 0  - .  0100 

. 0 0 5 0  . 0 5 0 0  . 0 0 5 0  . 0 5 0 0  . 0 0 5 0  . 0 0 5 0  .OlOO 

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664 
U n i t s  ppm PPm PPm PPm PPm PPm PPm - .  0130 Avge  , 0 0 1 5  - .  0002  - .  0 0 0 3  - . 0 0 0 2  - .  0 0 0 6  . 0 0 2 0  
SDev . 0 0 4 1  . 0 0 0 4  . 0 0 0 9  . o o o o  , 0 0 0 2  . 0 1 7 9  . 0 1 9 4  
%RSD 2 6 9 . 3  1 4 5 . 7  3 5 0 . 2  2 1 . 9 3  3 8 . 2 9  8 8 1 . 1  1 4 9 . 6  

#1 - .  0014  - .  0 0 0 5  - .  0 0 0 9  - .  0 0 0 1  - .  0 0 0 7  - . 0 1 0 6  - .  0267  
#2 . 0 0 4 4  . o o o o  . 0 0 0 4  - .  0002  - .  0004  . 0 1 4 7  . 0 0 0 8  

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

Low - . 0 5 0 0  - .  0 0 5 0  - .  0050  - .0050  - .  0050  - .  0250  - .  1 0 0 0  
High . O S 0 0  . 0 0 5 0  . 0 0 5 0  . 0 0 5 0  . 0 0 5 0  . 0 2 5 0  . l o o 0  

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3 3 02 Na5889 

Avge  - .  0008  . o o o o  - .  0 0 8 1  - .  0002  , 0 0 0 3  - .  0486  . 0 0 4 4  
SDev . 0 0 1 6  .OOOl . 0 0 9 8  . 0 0 0 2  . 0 0 0 8  . 4 1 2 7  . 0 0 4 5  
%RSD 2 1 0 . 4  8 7 9 . 6  1 2 0 . 5  8 8 . 1 8  2 6 9 . 6  8 4 9 . 3  1 0 1 . 6  

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

#I - .  0019  - .  0 0 0 1  - .  0150  - .  0 0 0 1  . 0 0 0 9  L- . 3 4 0 4  . 0 0 1 2  
#2 . 0 0 0 4  , 0 0 0 1  - .  0012  - . 0 0 0 3  - .  0 0 0 3  H .2432  . 0 0 7 6  

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

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  Sb2068  

Avge  . 0 0 0 4  .0011 . o o o o  - .  0040  - .  0012  . 0 0 0 6  
SDev . 0 0 0 6  . 0 0 2 8  .OOOl . 0 0 0 7  . 0 0 7 1  . 0 0 0 6  . 0 0 0 7  
%RSD 1 4 0 . 1  2 5 3 . 5  3 6 8 . 0  1 8 . 0 7  5 8 8 . 0  88 .53  1 0 . 1 3  

U n i t s  ppm PPm PPm PPm PPm PPm PPm - .  0072 

#I . 0 0 0 8  - .  0 0 0 9  - .  0 0 0 1  - .  0 0 4 5  L - .  0062  , 0 0 0 2  - .  0077  
#2 . o o o o  . 0 0 3 1  .OOOl - .  0 0 3 5  . 0 0 3 8  .OOlO - .  0067  

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

Low - .  0050 - .  0 1 0 0  - .  0050  - .  0 1 0 0  - .  0100 
H i g h  . 0 0 5 0  .OlOO . 0 0 5 0  .OlOO .OlOO 

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  
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Units 
Avge 
SDev 
%RSD 

%R 
100.9 
1.2 

1.148 

PPm - .  0042 
101.2 
.0043 

PPm 
.0039 
,0036 
91.98 

PPm PPm - .  0007 - .  0026 
1019. 20.19 
.0074 . 0 0 0 5  

.0012 .0013 

.OOlO .0005 
80.18 41.44 

- .  0072 
- .0012 

.0064 

.0014 
- .  0059 L-. 0030 
.0045 - .  0023 

.0019 .0017 

.0005 .0009 
101.7 
100.1 

NOCHECK NOCHECK NOCHECK LC Pass LC Pass 
,0100 .0030 
- .  0100 - .  0030 

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

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

Th2837 
PPm - .  0018 
.0049 

268.3 

Ti3349 
PPm - .  0000 
. O O O l  

117.1 

T11908 U 4090 

.0033 - .  0345 

.0027 .0543 
82.93 157.6 

PPm PPm 
W 2079 

- .  0003 - .  0009 
.0002 ,0031 

49.01 356.7 

V 2924 - 
PPm PPm 

Sr4215 
PPm - .  0000 
. O O O l  

268.6 

. 0 0 1 4  - .  0729 

.0053 .0040 
- .  0002 - .  0030 
- .  0005 .0013 

- .  0 0 0 1  
. o o o o  

.0016 
- .  0053 

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

LC Pass LC Pass 
. O l O O  . l o o 0  
- .  0100  - .  1 0 0 0  

LC Pass LC Pass 
.0050 . O l O O  
- . 0 0 5 0  - .  0 1 0 0  

Errors 
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0050 

LC Pass 
. O l O O  
- .  0100 

LC Pass 
.0050 
- .  0050  

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. O O O l  

105.4 

PPm 
Zn2062 
PPm 
.0007 
.0007 
110.9 

Zr3496 
PPm - .  0003 

. o o o o  
12.09 

- .  0003 
- .0003 

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

. O O O l  

.0012 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050  

Errors 
High 
Low 

LC Pass 
.0050 
- .0050 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  - -  
Avge 712538  10000 - -  
SDev 8 2 4 9 . 8 1 5  . O O O O O O O  - -  
%RSD 1 . 1 5 7 8 0 6  . O O O O O O O  - -  

- -  - -  

#I 710372  1 0 0 0 0  - -  
#2 706705  1 0 0 0 0  - -  

0 5 / 1 7 / 0 5  03 : 5 5  : 4 8  PM Page 3 

01017:! 
4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 S a m p l e  N a m e :  k s w - E l 7 H l  
Run T i m e :  0 5 / 1 7 / 0 5  1 5 : 5 5 : 5 9  
C o m m e n t :  
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 

010173 

E l e m  Ag328O A13082 As1890  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  . 0 5 0 9  1 . 9 8 0  2 . 0 3 5  . 0 0 3 5  2 . 0 0 2  . 0 5 0 4  . 0 0 5 1  
SDev . 0 0 0 8  . 0 0 5  . 0 0 4  . 0 0 1 6  .001 . O O O l  . 0 0 2 2  
%RSD 1 . 4 9 1  . 2 6 3 5  . 2 0 2 6  4 5 . 5 2  . 0 5 5 2  . 1 6 9 1  4 2 . 0 9  

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

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

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

Avge  2 0 . 8 3  . 0 5 1 7  . 5 1 3 8  . 2 0 1 7  . 2 5 3 2  1 . 1 2 5  1 8 . 3 9  
SDev . 0 5  . 0 0 0 4  . O O O l  . 0 0 0 3  . 0 0 0 3  .010 . 0 5  

. 7 8 9 9  . 0 2 8 9  . 1 7 1 1  .1335 . 8 8 7 8  . 2 7 3 6  %RSD . 2 4 1 1  

Un i t s  ppm PPm PPm PPm PPm PPm PPm 

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

E l e m  La3988  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units p p m  PPm PPm PPm PPm PPm PPm 
Avge . 0 0 0 6  4 . 1 6 5  2 0 . 7 1  . 5 2 0 5  - .  0 0 0 0  1 8 . 7 6  2 7 . 3 9  
SDev . 0 0 1 3  . 0 0 9  . 0 3  . O O O l  . 0 0 0 3  . 2 7  .10 
%RSD 2 2 0 . 2  . 2 2 3 2  , 1 6 6 4  . 0 2 4 1  1 3 1 2 .  1 . 4 3 3  . 3 5 4 5  

#1 . 0 0 1 5  4 . 1 5 9  2 0 . 7 3  . 5 2 0 6  . 0 0 0 2  1 8 . 9 5  2 7 . 3 2  
2 0 . 6 9  . 5 2 0 4  - .  0002  1 8 . 5 7  2 7 . 4 6  #2 - .  0003  4 . 1 7 2  

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

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

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

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

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

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

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

#I . 0 0 0 8  - .  0 2 1 3  . 0 0 0 3  2 . 0 7 1  . 0 4 1 0  . 5 0 8 5  - .  0 0 2 5  
#2 , 0 0 0 7  - .  0 2 1 3  . O O O l  2 . 0 4 5  - .  0 5 2 8  . 5 1 0 1  - . 0 0 0 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 

Y 3710 

- .  0000 
.OOOl 

326.5 

. o o o o  
- .  0001 
1 
*Counts 
sc 
361.384 
675892 

PPm 
Zn2062 
PPm 
.5158 
.0013 
.2532 

.5167 

.5148 

2 
Time 
- -  
- -  
1 0 0 0 0  

Zr3496 
PPm 
. 0 0 0 7  
,0007 
94.54 

. 0 0 1 2  

.0002 

3 
NOTUSED 
- -  
- -  
- -  

SDev 5482.199 . O O O O O O O  - -  
%RSD .8111051 . O O O O O O O  - -  

672016 10000 - -  
- -  

#1 
#2 679769 10000 
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A n a l y s i s  Report 0 5 / 1 7 / 0 5  0 4 : 0 5 : 1 9  PM Page 1 

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

Operator: 

E l e m  Ag328O A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

Avge  - .  0004 . 0 0 5 5  - .  0012  , 0 0 1 9  - .  0 0 0 1  .OOOl . 0 0 5 6  
SDev , 0 0 0 1  . 0 0 0 3  . 0 0 1 9  . 0 0 0 3  .OOOl . o o o o  . 0 0 3 5  
%RSD 3 2 . 6 0  4 . 9 3 1  153 .8  1 4 . 0 8  9 8 . 2 3  4 . 9 6 9  6 1 . 8 5  

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

#I - . 0 0 0 5  . 0 0 5 7  - . 0 0 2 6  , 0 0 2 1  - . o o o o  .OOOl . 0 0 8 1  
#2 - .  0003  . 0 0 5 3  .OOOl . 0 0 1 7  - .  0 0 0 2  .OOOl . 0 0 3 2  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  Cu3247 Fe2714  K 7664  
U n i t s  ppm PPm PPm PPm PPm PPm Pi% 
Avge . 2 4 0 1  - .  0 0 0 3  - .  0002  . 0 0 0 3  . 0 0 0 6  - .  0094  . 0 4 7 7  
SDev . 0 0 0 8  . 0 0 0 5  .OOlO . 0 0 0 7  . 0 0 0 4  . 0 0 8 0  .0011 
%RSD . 3 2 0 3  1 5 9 . 7  4 4 0 . 5  2 1 4 . 5  6 3 . 6 8  8 4 . 6 7  2 . 4 1 1  

, 0 4 6 9  #I . 2 4 0 7  - .  0 0 0 6  - .  0 0 0 9  . 0 0 0 8  . 0 0 0 9  
#2 . 2 3 9 6  . o o o o  . 0 0 0 5  - .0002  . 0 0 0 3  - . 0 0 3 8  . 0 4 8 5  

- .  0150  

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

Avge  - .  0 0 1 0  .OOOl . 0 2 9 9  - .  0 0 0 1  . 0 0 0 2  . 7 4 0 6  . 8 7 5 9  
SDev . 0 0 0 3  . o o o o  . 0 0 2 9  .OOOl . 0 0 0 2  . 1 6 2 0  . 0 0 0 4  
%RSD 3 1 . 9 9  1 6 . 4 6  9 . 7 3 4  6 5 . 6 4  9 3 . 6 5  2 1 . 8 7  .OS04 

Units pprn PPm PPm PPm PPm PPm PPm 

#1 - .  0008  .OOOl . 0 3 2 0  - .  0 0 0 1  . 0 0 0 3  . 6 2 6 1  . 8 7 6 3  
#2 - .  0013  .OOOl . 0 2 7 9  - . 0 0 0 2  .OOOl . 8 5 5 2  . 8 7 5 6  

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

#I . 0 0 0 2  . 0 0 2 2  . 0 0 2 2  - .  0003  - .  0 0 4 7  . 1 2 3 0  - .  0005  
#2 - .  0002 . 0 0 2 8  - .  0024 . 0 0 3 1  - .  0 0 1 9  . 1 2 7 7  . 0 0 0 4  

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

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

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

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

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

E l e m  S r 4 2 1 5  Th2837  T i 3 3 4 9  T11908 U 4 0 9 0  V 2924  W 2 0 7 9  

Avge  .OOOl - .  0016  .OOOl . 0 0 4 9  - .  0 3 3 6  . 0 0 0 4  . 0 0 2 3  
SDev . o o o o  . 0 0 2 0  . 0 0 0 2  . 0 0 2 9  . 0 0 7 2  .OOOl . 0 0 1 9  
%RSD 9 . 4 2 3  1 2 6 . 9  1 2 7 . 3  5 9 . 8 9  2 1 . 5 0  2 7 . 2 4  8 3 . 8 3  

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

.OOOl - .  0002  . 0 0 0 3  . 0 0 6 9  - .  0 3 8 7  . 0 0 0 5  . 0 0 3 6  #1 
#2 .OOOl - .  0 0 3 0  . o o o o  . 0 0 2 8  - .  0 2 8 5  . 0 0 0 3  . 0 0 0 9  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y - 3 7 1 0  
PPm 
. o o o o  
.OOOl 
3 1 7 . 7  

.OOOl 
- .  0001 
1 
*Counts 
sc 
3 6 1 . 3 8 4  
6 8 6 0 5 8  
2 5 1 4 . 4 7 2  
, 3 6 6 5 1 0 1  

6 8 7 8 3 6  
684280 

Zn2062 
PPm - .  0 0 0 2  
,0001 

4 0 . 4 8  

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

2 
Time 

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

10000 
10000 

Z r 3 4 9 6  
PPm - .  0004 

. 0 0 0 2  
6 6 . 2 7  

- .  0 0 0 5  
- .  0002 

Page 2 0 5 / 1 7 / 0 5  0 4 : 0 5 : 1 9  PM 

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

B 2 4 9 6  E l e m  Ag328O A13082 As1890  - 
U n i t s  ppm PPm PPm PPm 
Avge  - .  0004 . 0 0 2 1  - .  0 0 0 3  . 0 0 1 2  
SDev . 0 0 0 6  , 0 0 1 5  . 0 0 0 8  , 0 0 0 9  
%RSD 1 6 5 . 6  7 3 . 2 0  2 3 9 . 2  7 3 . 3 0  

#I - .  0008  . 0 0 3 2  - .  0008  . 0 0 0 6  
#2 . O O O l  . O O l O  . 0 0 0 2  . 0 0 1 9  

E l e m  Ca3179 Cd2265 Co2286 C r 2 6 7 7  
U n i t s  ppm PPm PPm PPm 
Avge . 2 4 1 2  - .  0 0 0 3  .0011 - .  0004 
SDev . 0 0 0 4  . O O O l  . 0 0 0 4  . O O O l  
%RSD , 1 8 0 3  4 2 . 2 2  3 6 . 7 8  3 9 . 1 0  

#1 . 2 4 1 5  - .  0002  . 0 0 1 4  - .  0003  
#2 , 2 4 0 9  - .  0004  . 0 0 0 8  - .  0 0 0 5  

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

#I - .  0012 . O O O l  . 0 3 1 7  . o o o o  
#2 - .  0008  . o o o o  , 0 3 5 7  - .  0 0 0 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  
U n i t s  ppm PPm PPm PPm 
Avge .0011 , 0 0 4 5  . 0 0 3 6  - .  0 0 5 5  
SDev , 0 0 0 4  . 0 0 1 6  . 0 0 5 9  . 0 0 2 6  
%RSD 3 2 . 3 6  3 6 . 9 1  1 6 4 . 0  4 6 . 8 9  

#I . 0 0 0 9  . 0 0 3 3  . 0 0 7 8  - . 0 0 7 3  
#2 . 0 0 1 4  . 0 0 5 6  - .  0006  - .  0036  

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

#I 9 7 . 4 5  , 0 0 4 6  .0018 . 0 1 1 2  
#2 9 7 . 1 2  . 0 0 4 3  . 0 0 2 0  . 0 1 0 6  

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

Avge  . O O O l  - .  0022  - .  0000  . 0 0 0 3  
SDev . o o o o  . 0 0 1 7  . o o o o  . 0 0 2 8  
%RSD 1 1 . 5 8  7 5 . 5 7  3 6 8 . 5  8 7 6 . 9  

U n i t s  ppm PPm PPm PPm 

#I . O O O l  - . 0 0 3 4  - .  0 0 0 0  . 0 0 2 3  
#2 . 0 0 0 2  - .  0 0 1 0  . o o o o  - .  0016  

Operator: 

Ba4934 Be3130 B i 2 2 3 0  
PPm PPm PPm - .  0 0 0 0  . o o o o  . 0 0 1 3  
. O O O l  . o o o o  . O O l O  

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

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

Cu3247 Fe2714  K 7664  

. o o o o  . 0 0 0 2  . 0 5 8 4  

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

PPm PPm PPm 

. 0 0 0 2  . 0 0 2 8  , 0 7 0 3  
- .  0002  - .  0 0 2 5  . 0 4 6 6  

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

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

- .  0002  ,5155 . 8 7 9 0  
- .  0 0 0 3  . 4 7 0 1  . 8 7 3 1  

Pd3404  S 1 8 2 0  Sb2068  
PPm Pi% PPm 
. 0 0 0 2  . 1 2 1 0  - .  0036  
. 0 0 0 5  . 0 0 3 4  . 0 0 0 4  
2 5 8 . 0  2 . 8 3 3  1 2 . 5 2  

- .  0032 
- .  0002  . 1 1 8 6  - .  0 0 3 9  
. 0 0 0 5  . 1 2 3 4  

Pb220 S e 1 9 6  Sn1899  
PPm PPm PPm 
- . 0 0 2 4  . 0 0 2 7  . O O l O  

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

- .  0022  . 0 0 2 7  . 0 0 0 4  
- .  0 0 2 6  . 0 0 2 8  . 0 0 1 5  

U 4 0 9 0  V 2924  W 2 0 7 9  

- .  0 6 1 7  - .  0002  . 0 0 0 6  
. 0 2 1 3  . o o o o  . O O l O  

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

PPm PPm PPm 

- . 0 4 6 7  - .  0002  - .  0002  
- , 0 7 6 8  - . 0 0 0 3  .0013 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

- .  0 0 0 1  
. 0 0 0 2  

1 4 6 . 1  

PPm 

. o o o o  
- . 0 0 0 2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
687163 
1 5 7 8 . 2 6 2  
. 2 2 9 6 7 8 0  

Zn2062 
PPm 
. 0 0 0 4  
. 0 0 0 2  
3 7 . 7 2  

. 0 0 0 6  

. 0 0 0 3  

2 
Time 
- -  

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

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

. 0 0 0 4  
5 7 . 5 4  

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

0 5 / 1 7 / 0 5  04 : 1 0 :  04 PM 

010178 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 
Run T i m e :  0 5 / 1 7 / 0 5  
C o m m e n t :  
Mode: CONC C o r r .  

Sample N a m e :  
1 6 : l O :  1 6  

F a c t o r :  1 

252525L d f 2 5 0  Operator: 

010179 

A13082 A s 1 8 9 0  B - 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  E l e m  Ag328O 
U n i t s  ppm 

. 0 0 1 5  . o o o o  .OOOl . 0 0 3 0  
SDev . 0 0 1 5  . 0 0 6 7  . 0 0 3 1  .OOlO .OOOl . o o o o  . 0 1 7 5  

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

PPm PPm PPm PPm PPm PPm 
Avge - .  0002 - .  0 0 1 9  - .  0 0 1 3  

#1 - .  0012 - .  0 0 6 6  - .  0034 . 0 0 2 2  , 0 0 0 1  .OOOl - . 0 0 9 4  
#2 . 0 0 0 9  . 0 0 2 8  . 0 0 0 9  . 0 0 0 8  - .  0 0 0 1  .OOOl . 0 1 5 4  

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

Avge  . 0 5 0 2  - .  0004 . 0 0 0 3  
SDev . 0 0 2 9  . 0 0 0 3  . 0 0 0 6  
%RSD 5 . 8 2 6  7 4 . 8 3  2 3 3 . 4  

U n i t s  ppm PPm PPm PPm PPm PPm Pi% 
. 0007  . 0 0 0 8  - .  0 0 7 6  . 0 0 2 8  
. 0 0 0 9  . 0 0 0 2  . 0 3 2 5  . 0 2 9 6  
1 4 3 . 4  2 7 . 3 5  4 2 5 . 8  1 0 6 0 .  

#1 . 0 4 8 1  - .  0 0 0 7  - .  0002 - .  0 0 0 0  .OOlO - .  0 3 0 6  - . 0 1 8 1  
#2 . 0 5 2 2  - .  0002 . 0 0 0 7  . 0 0 1 3  . 0 0 0 7  . 0 1 5 4  . 0 2 3 7  

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

. o o o o  - .  0 0 0 2  - .  0 3 4 1  . 1 6 8 0  A v g e  - .  0014 . o o o o  . 0 0 4 4  
SDev , 0 0 1 9  .OOOl . 0 0 3 6  . o o o o  . 0 0 0 2  . 2 9 1 0  .0110 
%RSD 135 .5  4 0 5 . 6  8 2 . 9 3  9 8 5 . 2  7 2 . 0 0  8 5 2 . 3  6 . 5 3 7  

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

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

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404 S 1 8 2 0  S b 2 0 6 8  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 0  . 0 0 3 1  . 0 0 0 6  . 0 0 0 4  - .  0 0 2 1  . 0 1 8 6  - .  0 0 0 0  
SDev . O O O l  , 0 0 2 1  . 0 0 2 0  . 0 0 2 1  . 0 0 8 0  . 0 0 6 4  . 0 0 6 8  
%RSD 5 0 7 . 6  6 7 . 8 8  3 0 7 . 8  4 8 5 . 3  3 8 7 . 0  3 4 . 1 8  3 6 2 5 0 .  

- .  0 0 0 8  . 0 0 1 9  - .  0 0 7 7  . 0 1 4 1  , 0 0 4 8  #1 .OOOl . 0 0 4 5  
#2 - .  0 0 0 1  . 0 0 1 6  . 0 0 2 0  - .  0 0 1 1  . 0 0 3 6  . 0 2 3 2  - .  0 0 4 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  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  9 6 . 9 9  - .  0 0 1 3  . 0 0 1 2  . 0 0 5 6  . 0 0 0 5  . 0 0 0 4  - .  0 0 2 3  
SDev . 1 9  . 0 0 3 1  . 0 0 0 7  . 0 0 3 9  . 0 0 0 8  , 0 0 0 6  , 0 0 0 4  
%RSD . 1 9 8 0  2 3 7 . 2  5 6 . 7 0  6 9 . 8 1  1 4 5 . 2  1 5 2 . 7  1 7 . 1 0  

#1 9 6 . 8 5  . 0 0 0 9  . 0 0 0 7  . 0 0 2 9  .0011 . 0 0 0 8  - .  0 0 2 6  
#2 9 7 . 1 2  - .  0 0 3 5  . 0 0 1 7  . 0 0 8 4  - .  0 0 0 0  - .  0 0 0 0  - .  0020 

E l e m  S r 4 2 1 5  Th2837 T i 3 3 4 9  T I 1 9 0 8  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge . o o o o  . 0 0 1 7  - .  0 0 0 0  . 0 0 1 7  - .  0 5 2 6  . 0 0 0 7  - .  0 0 0 6  
SDev .OOOl . 0 0 4 7  . 0 0 0 2  . 0 0 6 9  . 0 6 6 7  . 0 0 0 3  . 0017  
%RSD 7 5 9 . 2  2 8 1 . 6  6 6 3 . 6  4 1 8 . 1  1 2 6 . 8  3 6 . 7 5  2 6 2 . 9  

#1 - .  0 0 0 1  . 0 0 5 0  .OOOl - . 0 0 3 2  - .  0 9 9 8  . 0 0 0 9  . 0 0 0 5  
#2 .OOOl - , 0 0 1 7  - .  0 0 0 1  . 0 0 6 5  - .  0 0 5 4  . 0 0 0 5  - . 0 0 1 8  
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010180 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. o o o o  

869.3 

PPm 
Zn2062 
PPm - .  0000 

. 0 0 0 4  
1384. 

Zr3496 
PPm 
.0002 
. o o o o  
8.650 

- .  0000  
. o o o o  

- .  0003 
.0003 

.0002 

. 0 0 0 2  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
685018 
1370.373 
.2000492 

2 
Time 

3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

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

#I 
#2 

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

Operator: 

010181 

E l e m  Ag3280 A13082 As1890  B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
Avge  , 0 5 0 2  1 . 9 8 5  2 . 0 4 2  - .  0 0 0 1  2 . 0 1 3  . 0 5 0 6  - .  0020  
SDev . 0 0 0 2  . 0 0 4  . o o o  . O O O l  . 0 0 2  . o o o o  . 0 0 0 6  
%RSD . 3 4 6 2  . 1 8 2 5  . 0 2 0 7  1 0 0 . 6  . 0 8 4 0  , 0 2 9 2  2 9 . 8 0  

#1 . 0 5 0 1  1 . 9 8 8  2 . 0 4 2  - . O O O l  2 . 0 1 2  . 0 5 0 6  - .  0 0 2 5  
#2 . 0 5 0 3  1 . 9 8 2  2 . 0 4 2  - .  0 0 0 0  2 . 0 1 4  . 0 5 0 6  - .  0016  

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

Avge  2 1 . 2 7  . 0 5 1 8  . 5 1 4 7  . 2 0 3 2  . 2 5 5 0  1 . 1 2 6  1 8 . 9 3  
SDev .01 . 0 0 0 2  . O O O l  . 0 0 0 3  . 0 0 1 4  .010 . 0 2  
%RSD . 0 2 8 8  . 3 9 3 7  . 0 1 4 9  . 1 6 5 0  . 5 6 0 5  . 9 2 9 3  . 0 9 6 2  

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

#1 2 1 . 2 7  . 0 5 1 6  . 5 1 4 8  . 2 0 2 9  . 2 5 4 0  1 . 1 1 8  1 8 . 9 2  
#2 2 1 . 2 7  . 0 5 1 9  . 5 1 4 7  . 2 0 3 4  . 2 5 6 0  1 .133  1 8 . 9 4  

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

Avge  - .  0006 4 . 1 4 6  2 0 . 9 5  . 5 2 2 6  - .  0 0 1 6  1 9 . 6 5  2 9 . 1 3  
SDev . 0 0 0 5  . 0 0 2  . o o  . 0 0 0 4  . 0 0 0 6  .01 . 0 4  
%RSD 7 9 . 0 8  . 0 4 8 0  . 0 1 2 3  . 0 7 0 9  3 9 . 4 6  . 0 5 4 0  , 1 3 7 4  

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

#1 - .  0010  4 . 1 4 7  2 0 . 9 5  . 5 2 2 8  - .  0 0 1 1  1 9 . 6 5  2 9 . 1 6  
#2 - .  0003  4 . 1 4 5  2 0 . 9 4  . 5 2 2 3  - .  0020  1 9 . 6 6  2 9 . 1 0  

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

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

P 1 7 8 2  

. 0 0 6 4  

. 0 0 8 9  
1 3 9 . 1  

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

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

Pd3404  
PPm - .  0 0 3 6  

. 0 0 1 2  
3 2 . 3 3  

S 1 8 2 0  

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

PPm 
Sb2068  
PPm 
. 4 9 3 9  
. 0 0 5 6  
1 . 1 2 3  

. 4 9 6 8  

. 4 9 9 3  
. O O O l  
. 0 1 2 7  

, 5 0 1 9  
. 4 9 3 3  

. 5 0 0 1  

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

. 1 3 6 2  

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

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

S c 3 6 1 3  
%R 
9 7 . 1 7  

. 0 9  
. 0 9 0 3  

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

. 0 0 5  
. 2 5 3 1  

1 9 6 0 / 2  
PPm 
2 . 0 9 9  
.001 

. 0 6 6 6  

S i 2 8 8 1  
PPm 
. 0 0 8 5  
. 0 0 1 5  
1 7 . 7 7  

Pb220 
PPm 
. 4 9 6 9  
. 0 0 5 4  
1 . 0 8 1  

S e 1 9 6  
PPm 
2 . 1 0 8  

. 0 0 3  
. 1 2 9 2  

Sn1899  
PPm - .  0003  

. 0 0 0 3  
1 1 9 . 3  

#1 
#2 

9 7 . 1 1  
9 7 . 2 3  

2 . 1 2 8  
2 . 1 2 0  

2 . 1 0 0  
2 . 0 9 8  

. 0 0 9 5  

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

2 . 1 0 9  
2 . 1 0 6  

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

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

S r 4 2 1 5  
PPm 
. 0 0 0 8  
. o o o o  
2 . 7 6 4  

Th2837  
PPm 
- . 0 2 2 3  

. 0 0 0 3  
1 . 3 3 9  

T i 3 3 4 9  
PPm - .  0002  

. o o o o  
1 0 . 6 1  

T11908 
PPm 
2 . 0 6 2  

. 0 0 5  
. 2 2 7 6  

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

. 0 1 1 7  
2 9 . 4 9  

V 2924  

. 5 1 0 9  

. 0 0 0 8  

.1531 

PPm 
W-2079 
PPm - .  0018  

, 0 0 0 8  
4 6 . 7 1  

#1 . 0 0 0 8  - .  0 2 2 1  - . 0 0 0 2  2 . 0 6 5  - . 0 3 1 3  . 5 1 1 4  - . 0 0 2 4  
#2 . 0 0 0 8  - . 0 2 2 5  - .  0002  2 . 0 5 9  - .  0 4 7 9  . 5 1 0 3  - .  0012  



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

Y 3 7 1 0  
P b  - .  0 0 0 3  
. O O O l  

3 3 . 5 1  

- .  0004 
- .  0002  

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

685920 
686734 

Zn2062 
PPm 
. 5 1 6 3  
. 0 0 0 6  
. 1 2 4 2  

, 5 1 6 8  
. 5 1 5 9  

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

Z r 3 4 9 6  
PPm - .  0 0 0 3  
. O O O l  

31 .11  

- .  0004 
- .  0 0 0 3  

3 
NOTUSED 

0 5 / 1 7 / 0 5  0 4 : 1 9 : 3 6  PM 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

- -  - -  - -  - -  
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Analysis Report 

Method: DAILY2 Sample Name: cri 
Run Time: 05/17/05 16:23:28 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 

Ag328O 
PPm 
.0193 
.0002 
1.200 

,0192 
.0195 

LC Pass 
.0300 
. O l O O  

Ca3179 
PPm 
.0016 
.0003 
16.10 

.0014 

.0017 

NOCHECK 

La3988 
PPm - .  0010 

. o o o o  
.5228 

- . O O l O  
- .  0010 
NOCHECK 

Ni2316 
PPm 
,0813 
. 0 0 1 5  
1.820 

.0803 

.0824 

LC Pass 
.1200 
.0400 

Sc3613 

A13082 
PPm 
.0894 
.0004 
.4889 

.0891 

.0897 

NOCHECK 

Cd2265 
PPm 
.0101 
. O O O l  
1.078 

.0102 

.0101 

LC Pass 
.0150 
.0050 

Li6707 
PPm 
,0781 
. o o o o  
.0174 

.0781 

.0781 

LC Pass 
.1500 
. 0 5 0 0  

P 1782 

.lo84 

.0089 
8.257 

.1148 

.lo21 

LC Pass 
.1500 
.0500 

1960/1 

PPm 

As1890 
PPm 
.0195 
. O O O l  
.4419 

.0195 
,0196 

LC Pass 
.0300 
. O l O O  

Co2286 
PPm 
.lo18 
.0003 
.2426 

.lo16 

.lo20 

LC Pass 
.1500 
.0500 

Mg2790 
PPm - .  0043 
.0027 

61.43 

- .  0025 
- .  0062 
NOCHECK 

2203/1 
PPm 
.0054 
.0042 
76.10 

.0025 

.0084 

NOCHECK 

1960/2 

05/17/05 04 :28: 02 PM Page 1 

Operator: 

010183 

B 2496 

.lo18 

.0003 
,2826 

.lo16 

.lo20 

LC Pass 
.1500 
.0500 

Cr2677 
PPm 
.0200 
.0002 
.9086 

,0198 
.0201 

LC Pass 
.0300 
. O l O O  

Mn2576 
PPm 
.0311 
. o o o o  
,0841 

.0311 
,0312 

LC Pass 
.0450 
. 0 1 5 0  

2203/2 
PPm 
.0046 
.0028 
60.23 

.0066 

.0027 

NOCHECK 

PPm 

Si2881 

Ba4934 
PPm 
.0203 
. o o o o  
.0373 

,0203 
.0203 

LC Pass 
.0300 
. O l O O  

Cu3247 
PPm 
.0491 
.0002 
.4610 

.0489 

.0492 

LC Pass 
.0750 
.0250 

Mo2020 
PPm 
.0197 
.0013 
6.355 

.0188 

.0206 

LC Pass 
.0300 
.OlOO 

Pd3404 
PPm - .  0065 
.0019 

29.65 

- .  0078 
- .  0051 
NOCHECK 

Pb220 

Be3130 
PPm 
,0099 
. o o o o  
.0527 

.0099 

.0099 

LC Pass 
.0150 
.0050 

Fe2714 
PPm 
.0931 
.0175 
18.76 

,0808 
.lo55 

LC Pass 
.1500 
.0500 

Na3302 
PPm 
- .3141 
,0357 

11.38 

- .3393 
- .2888 

NOCHECK 

S 1820 

,0039 
.0014 
36.80 

.0049 

.0029 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0024 
.0058 
238.8 

- .  0017 
.0065 

NOCHECK 

K 7664 
PPm - .  0284 
.0048 

17.03 

- .  0319 
- .  0250 
NOCHECK 

Na5889 
PPm 
. o o o o  
.0019 
30370. 

- .  0014 
.0014 

NOCHECK 

Sb2068 
PPm 
.1189 
.0019 
1.611 

.1175 

.1202 

LC Pass 
.1800 
.0600 

Sn1899 
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010184 
PPm PPm PPm PPm 
.1114 . 0 0 4 9  . 0 1 3 6  .1066 
.0011 . 0 0 0 5  . 0 0 0 8  . 0 0 0 2  
1 . 0 1 6  9 . 6 6 7  6 . 2 1 9  . 1 6 5 3  

U n i t s  
Avge  
SDev 
%RSD 

%R 
9 9 . 4 0  

. 1 3  
. 1 3 0 5  

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

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

9 9 . 4 9  
9 9 . 3 0  

. 0 0 8 2  

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

.1106 . 0 0 5 2  , 0 1 3 0  .1067 

. 1 1 2 2  . 0 0 4 6  . 0 1 4 2  .1065 

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  LC P a s s  
. 1 5 0 0  . 0 0 9 0  
. 0 5 0 0  . 0 0 3 0  

. 1 5 0 0  

. 0 5 0 0  
. 0150  
, 0 0 5 0  

E r r o r s  
H i g h  
Low 

NOCHECK 

Th2837  
PPm - .  0 0 1 9  

. 0 0 2 8  
1 4 7 . 5  

T11908 U 4 0 9 0  V - 2924  W - 2 0 7 9  
PPm PPm PPm PPm 
. 0 1 9 8  , 1 6 2 4  .1018 - .  0014  
. O O l O  . 0 0 4 9  . O O O l  . 0 0 2 7  
4 . 9 4 7  2 . 9 9 0  . 0 7 2 6  1 8 5 . 0  

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

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

T i 3 3 4 9  
PPm 
. 0 1 9 7  
. o o o o  
. 0 5 4 7  

. 0 2 1 6  

. 0 2 1 6  
. O O O l  
- .  0 0 3 8  

. 0 1 9 7  

. 0 1 9 7  
, 0 1 9 1  . 1 5 9 0  .1018 . 0 0 0 4  
. 0 2 0 5  . 1 6 5 9  .1017 - .  0 0 3 3  

E r r o r s  
H i g h  
Low 

LC P a s s  
. 0 3 0 0  
. O l O O  

NOCHECK LC P a s s  
. 0 3 0 0  
. O l O O  

LC P a s s  NOCHECK LC P a s s  NOCHECK 
. 0 3 0 0  . 1 5 0 0  
. O l O O  . 0 5 0 0  

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

Y 3710  

- .  0 0 0 0  
. O O O l  

2 9 7 . 5  

PPm 
Zn2062 
PPm 
. 0 4 1 0  
. 0 0 0 3  
. 7 2 8 1  

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

#1 
#2 

. o o o o  
- .  0 0 0 1  

. 0 4 0 8  

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

E r r o r s  
High 
Low 

NOCHECK LC P a s s  
. 0 6 0 0  
. 0 2 0 0  

NOCHECK 



Analysis Report 0 5 / 1 7 / 0 5  04 : 2 8 :  02 PM 

IntStd 1 2 3 4 5 
Mode *Counts Time NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  - -  - -  - -  
Avge 702058  10000 
SDev 9 1 7 . 8 2 4 6  . O O O O O O O  - -  - -  - -  
%RSD . 1 3 0 7 3 3 5  . O O O O O O O  - -  - -  - -  

- -  - -  - -  - -  

- -  - -  - -  

#1 702707  1 0 0 0 0  
#2  7 0 1 4 0 9  1 0 0 0 0  

6 OlOJ85 
NOTUSED NOTUSED 
- -  - -  
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Method: DAILY2 Sample Name: icsa 
Run Time: 05/17/05 16:28:14 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge - .  0000 514.7 - .  0033 
SDev .0015 . o  .0009 
%RSD 789700. .0054 27.95 

#I - .  0011 514.6 - .  0026 
#2 .0011 514.7 - .  0039 
Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 

Avge 467.5 .0005 .0007 
SDev 3.7 ,0002 . O O O l  
%RSD .7980 37.57 17.90 

Units ppm PPm PPm 

#I 464.8 .0007 .0008 
#2 470.1 .0004 .0006 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge .0047 .0004 542.3 
SDev ,0009 . O O O l  2.7 
%RSD 19.68 17.63 .5051 

Units ppm PPm PPm 

#1 .0041 .0004 540.4 
#2 .0054 .0005 544.2 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P - 1782 2203/1 

Avge .0024 - .0151 .0409 
SDev .0034 .0111 .0035 
%RSD 139.4 73.57 8.592 

Units ppm PPm PPm 

#I . o o o o  - .  0230 .0384 
#2 .0048 - .  0073 .0434 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

Operator: 

010186 

B 2496 Ba4934 Be3130 Bi2230 

- .  0197 .0023 . O O O l  .0112 
.0004 . O O O l  . o o o o  .0004 

1.983 2.325 12.32 3.351 

PPm PPm PPm PPm 

- .0199 .0023 .OOOl .0115 
- .0194 ,0024 . O O O l  .0109 

NOCHECK NOCHECK NOCHECK NOCHECK 

Fe2714 K 7664 Cr2677 Cu3247 

- .  0001 .0012 191.9 .0087 
.0002 .0003 .7 .0309 

141.8 25.48 ,3550 354.0 

PPm PPm PPm Pprn 

- .  0131 - .  0002 ,0010 191.4 
. o o o o  .0014 192.3 .0306 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0037 - .  0022 .2982 - .  0191 
. O O O l  ,0035 .0455 .0026 

2.933 161.5 15.26 13.86 

- .  0037 .0003 .2660 - .0172 
- .  0036 - .  0047 .3303 - .  0209 
NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S - 1820 Sb2068 
PPm PPm PPm PPm 
- .0333 ,0126 .0086 .0034 
.0006 .0060 .0055 .0023 

1.830 47.80 63.27 66.34 

- .  0329 ,0084 .0125 .0018 
- .  0337 .0169 .0048 .0050 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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010487 
PPm PPm PPm PPm 
.0024 - .  0086 .0016 - .  0075 
.0042 .0008 .0027 .0014 
177.8 8.943 166.3 18.83 

Units %R 
Avge 90.48 
SDev 1.79 
%RSD 1.984 

PPm 
.0029 
.0051 
176.2 

PPm 
. O O l O  
.0066 
678.5 

#1 91.75 
#2 89.21 

- .  0007 
,0065 

.0057 
- .  0037 

- .  0006 - .  0091 .0035 - .0065 
.0053 - .  0080 - .  0003 - .  0085 

Errors NOCHECK 
High 
L o w  

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge .0169 
SDev . o o o o  
%RSD .2389 

Th2837 
PPm 
.0148 
.0081 
54.51 

Ti3349 
PPm - .  0012 
,0001 

5.352 

T11908 U 4090 V - 2924 W - 2079 

.0043 .0068 .0002 .0029 

.0019 .0396 . O O O l  .0027 
43.15 584.3 36.27 91.58 

PPm PPm PPm PPm 

#I .0168 
#2 .0169 

.0206 

.0091 
- .  0012 
- .  0013 

.0002 .0048 ,0056 - .  0212 
.0030 .0348 . O O O l  . O O l O  

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Y 3710 
Units pPm 
Avge - .  0004 
SDev . O O O l  
%RSD 13.34 

Zn2062 
PPm 
.0077 
.0006 
7.679 

Zr3496 
PPm - .  0002 
.0002 

100.2 

#I - .  0004 
#2 - .  0003 

.0081 

.0073 
- .  0001 
- .  0004 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

0 5 / 1 7 / 0 5  0 4 : 3 2 : 4 8  PM 

1 2 3 4 5 
*Counts Time NOTUSED NOTUSED NOTUSED 
sc 
3 6 1 . 3 8 4  - -  
639108  1 0 0 0 0  
1 2 6 5 8 . 6 3  . O O O O O O O  - -  - -  - -  
1 . 9 8 0 6 7 1  . O O O O O O O  - -  - -  - -  

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

648059  10000  
630157  1 0 0 0 0  

6 

Page 3 

0 s 04.8 8 
NOTUSED NOTUSED 
- -  - -  
- -  - -  
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Method: DAILY2 Sample Name: icsab 
Run Time: 05/17/05 16:32:59 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 

Avge 1.091 517.8 1.038 
SDev .002 .7 ,000 
%RSD .2231 .1369 .0266 

Units ppm PPm PPm 

#1 1.092 518.3 1.037 
#2 1.089 517.3 1.038 

Errors LC Pass LC Pass LC Pass 

Low ,8000 400.0 .8000 
High 1.200 600.0 1.200 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 471.4 .9892 . s o 0 1  
SDev .6 .0032 . o o o o  
%RSD .1224 .3249 .0005 

#I 471.0 .9869 ,5001 
#2 471.8 .9914 . s o 0 1  

Errors LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 ,8000 .4000 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0038 H1.294 547.5 
SDev .0002 . 0 0 5  . o  
%RSD 4.479 .3494 .0077 

#I .0037 H1.297 547.4 
#2 .0039 H1.291 547.5 

Errors NOCHECK LC High LC Pass 
High 1.200 600.0 
Low .8000 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .9326 1.046 1.034 
SDev .0036 ,009 .005 
%RSD .3881 .8836 .4856 

Units ppm Pi% PPm 

#I .9351 1.053 1.030 
#2 .9300 1.040 1.037 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

Elem Sc3613 1960/1 1960/2 

Operator: 

0103.8~ 

B 2496 Ba4934 Be3130 Bi2230 

1.044 .5242 .4869 .0066 
.004 .0007 . O O O l  .0054 
.3480 .1394 .0295 82.85 

PPm PPm PPm PPm 

1.042 .5247 .4870 .0104 
1.047 .5237 .4868 .0027 

LC Pass LC Pass LC Pass NOCHECK 
.6000 .6000 1.200 

.8000 .4000 .4000 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.4857 ,5486 193.2 - .0169 
.0003 . o o o o  .1 .0131 
.0672 .0035 .0382 77.44 

.4855 .5485 193.1 - .0262 

.4860 .5486 193.2 - .0076 

LC Pass LC Pass LC Pass NOCHECK 
.6000 .6000 240.0 
.4000 .4000 160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.5086 1.047 .4059 - .  0243 
.0002 .003 .3599 .0024 
.0312 .3315 88.68 9.867 

.5085 1.044 .1514 - .  0260 

.5088 1.049 .6604 - .  0226 
LC Pass LC Pass NOCHECK NOCHECK 
. 6 0 0 0  1.200 
.4000 .8000 

2203/2 Pd3404 S - 1820 Sb2068 
PPm PPm PPm PPm 
.9427 .0074 .0172 1.062 
.0091 .0041 . O O O l  .002 
.9598 55.28 .5718 .1576 

.9363 .0045 .0173 1.063 

.9490 .0103 .0172 1.061 

NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

Si2881 Pb220 Se196 Sn1899 
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010190 
PPm PPm 
1 . 0 2 7  1 . 0 2 7  

. 0 0 7  ,001 
. 7 1 4 7  . 0 5 9 5  

U n i t s  
Avge  
SDev 
%RSD 

%R 
9 1 . 0 1  

. 4 1  
. 4 5 5 3  

PPm 
1 . 0 4 1  

. 0 0 2  
, 1 4 7 6  

PPm 
1 . 0 2 0  

. 0 1 2  
1 .155  

PPm 
1 . 0 7 8  
.001 

. 0 5 0 5  

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

9 1 . 3 0  
9 0 . 7 1  

1 . 0 4 2  
1 . 0 4 0  

1 . 0 1 2  
1 . 0 2 9  

1 . 0 7 8  
1 . 0 7 8  

. 9 6 7 6  

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

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

LC P a s s  LC P a s s  
1 . 2 0 0  1 . 2 0 0  
. 8 0 0 0  . 8 0 0 0  

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

Th2837  
PPm 
. 0 1 3 5  
. 0 0 0 8  
5 . 9 7 8  

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

. o o o  
. 0 4 1 8  

T11908 
PPm 
1 . 0 0 8  
.010 

. 9 8 5 7  

S r 4 2 1 5  
PPm 
1 . 0 9 2  
.001 

. 0 9 3 8  

U 4 0 9 0  

. 9 8 9 0  

. 0 1 1 2  
1 . 1 3 4  

PPm 
V 2924  W 2 0 7 9  

.5135 . 0 0 0 7  

. 0 0 0 4  . 0 0 0 9  

. 0 7 9 5  1 2 4 . 9  

PPm PPm 

#1 
#2 

1 . 0 9 1  
1 . 0 9 3  

. 0 1 2 9  

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

1 . 0 0 1  
1 . 0 1 5  

, 9 8 1 1  
. 9 9 6 9  

, 5 1 3 2  . O O O l  
. 5 1 3 8  . 0 0 1 3  

Errors 
High 
Low 

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

NOCHECK LC P a s s  NOCHECK 
. 6 0 0 0  
. 4 0 0 0  

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

Zn2062 
PPm 
1 . 0 0 9  
.001 

. 1 3 3 6  

Y - 3710  
PPm 
- .  0003  

. o o o o  
5 . 3 4 6  

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

#1 
#2 

- .  0003  
- .  0003  

1 . 0 0 8  
1 . 0 1 0  

. 9 5 7 3  

. 9 5 9 6  

Errors 
High 
Low 

NOCHECK LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
642832  
2 8 9 7 . 7 2 4  
. 4 5 0 7 7 4 6  

6 4 4 8 8 1  
640783  

0 5 / 1 7 / 0 5  0 4 : 3 7 : 3 3  PM 

2 3 4 5 
Time NOTUSED NOTUSED NOTUSED 

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

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

1 0 0 0 0  
1 0 0 0 0  

6 019191  
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Method: DAILY2 Sample N a m e :  c c v 2  
Run T i m e :  0 5 / 1 7 / 0 5  1 6 : 4 1 : 2 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  Ag328O A13082 As1890  

Avge  , 9 8 2 8  9 . 8 4 1  5 . 0 7 1  
SDev . 0 0 0 9  .015 . 0 1 7  
%RSD , 0 9 3 3  .1535 . 3 2 6 7  

U n i t s  ppm PPm PPm 

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

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  1.100 1 1 . 0 0  5 . 5 0 0  
Low . g o o 0  9 . 0 0 0  4 . 5 0 0  

E l e m  Ca3179 Cd2265 Co2286 

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

U n i t s  ppm PPm PPm 

#1 2 0 . 1 5  1 . 0 2 6  5 .183  
#2 2 0 . 0 7  1 . 0 2 5  5 . 1 7 2  

E r r o r s  LC P a s s  LC P a s s  LC P a s s  
H i g h  2 2 . 0 0  1 . 1 0 0  5 . 5 0 0  
Low 1 8 . 0 0  . g o o 0  4 . 5 0 0  

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

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

U n i t s  ppm PPm PPm 

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

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

Low 4 . 5 0 0  4 . 5 0 0  1 8 . 0 0  
H i g h  5 . 5 0 0  5 . 5 0 0  2 2 . 0 0  

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

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

U n i t s  ppm PPm PPm 

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

E r r o r s  LC P a s s  LC P a s s  NOCHECK 
High 5 . 5 0 0  5 . 5 0 0  
Low 4 . 5 0 0  4 . 5 0 0  

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

Operator: 

B 2 4 9 6  Ba4934 Be3130 B i 2 2 3 0  

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

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

PPm PPm PPm PPm 

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

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
5 . 5 0 0  1 1 . 0 0  1 . 1 0 0  5 . 5 0 0  
4 . 5 0 0  9 . 0 0 0  . g o o 0  4 . 5 0 0  

C r 2 6 7 7  Cu3247 Fe2714  K - 7664 
PPm 
1 . 9 8 2  

PPm 
2 . 0 3 1  

PPm 
1 0 . 5 0  

PPm 
1 8 . 7 8  

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

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

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
2 . 2 0 0  2 . 2 0 0  1 1 . 0 0  2 2 . 0 0  
1 . 8 0 0  1 . 8 0 0  9 . 0 0 0  1 8 . 0 0  

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
1 . 0 4 3  5 . 1 4 5  2 8 . 2 6  H41 .20  

. 0 0 2  . 0 0 8  . 0 3  .10 
. 1 4 8 0  . 1 6 3 1  . 1 2 3 2  . 2 4 5 2  

1 . 0 4 4  5 .151 2 8 . 2 9  H 4 1 . 1 3  
1 . 0 4 2  5 . 1 3 9  2 8 . 2 4  H41 .27  

LC P a s s  LC P a s s  LC P a s s  LC High 
1 . 1 0 0  5 . 5 0 0  3 3 . 0 0  3 3 . 0 0  
. g o o 0  4 . 5 0 0  2 7 . 0 0  2 7 . 0 0  

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

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

. 5 2 6 4  . 1 9 4 4  1 . 6 6 2  . 2 6 5 9  

PPm PPm PPm PPm 

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

NOCHECK LC P a s s  LC P a s s  LC P a s s  
1 . 1 0 0  1 . 1 0 0  1 . 1 0 0  
. g o o 0  , 9 0 0 0  . g o o 0  

S i 2 8 8 1  Pb220  S e 1 9 6  Sn1899  
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U n i t s  %R 
Avge 9 9 . 1 7  
SDev 1 . 3 9  
%RSD 1 . 3 9 8  

PPm 
5 . 1 7 6  

. 0 3 0  
. 5 7 6 0  

PPm 
5 . 1 3 6  

. 0 1 6  
. 3 1 5 1  

PPm 
5 . 1 4 7  

, 0 0 6  
. 1 1 5 8  

PPm 
4 . 8 7 9  

. 0 1 4  
. 2 7 9 7  

5 . 1 4 9  4 . 9 2 6  
.001 .011 

. 0 1 6 5  , 2 3 1 0  

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

5.155 
5 . 1 9 8  

5 . 1 4 7  
5 . 1 2 5  

5 .151 
5 . 1 4 3  

4 . 8 8 8  
4 . 8 6 9  

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

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  LC P a s s  
5 . 5 0 0  5 . 5 0 0  
4 . 5 0 0  4 . 5 0 0  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
Avge 5 . 2 1 7  
SDev . 0 0 6  
%RSD . 1 1 4 5  

Th2837  
PPm 
. 9 7 7 7  
. 0 0 2 7  
. 2 7 7 4  

T i 3 3 4 9  
PPm 
4 . 9 6 4  
.001 

. 0 1 0 3  

T11908 
PPm 
5 . 1 4 6  

. 0 2 1  
. 4 1 3 8  

U 4 0 9 0  
PPm 

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

V 2924  W 2 0 7 9  

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

. 0 5 5 4  . 0 1 4 3  

PPm PPm 

#I 5 . 2 1 3  
#2 5 . 2 2 1  

. 9 7 5 8  

. 9 7 9 6  
4 . 9 6 4  
4 . 9 6 5  

5 . 1 3 1  
5 . 1 6 1  

L .  8 3 4 4  
L . 8 3 6 5  

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

E r r o r s  LC P a s s  
High 5 . 5 0 0  
Low 4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
, 9 0 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  

LC Low 
1.100 
. g o o 0  

LC P a s s  LC P a s s  
5 . 5 0 0  1 . 1 0 0  
4 . 5 0 0  .g000 

E l e m  Y 3710  
U n i t s  ppm 
Avge  4 . 9 8 6  
SDev . 0 0 3  
%RSD . 0 5 1 9  

Zn2062 
PPm 
1 . 0 4 2  

. 0 0 4  
. 3 9 6 0  

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

. 0 0 5  
. l o 1 6  

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

1 . 0 4 5  
1 . 0 3 9  

4 . 8 9 2  
4 . 8 9 9  

E r r o r s  LC P a s s  
H i g h  5 . 5 0 0  
Low 4 . 5 0 0  

LC P a s s  
1 . 1 0 0  
. g o o 0  

LC P a s s  
5 . 5 0 0  
4 . 5 0 0  



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
700436  
9 7 3 6 . 8 6 0  
1 . 3 9 0 1 1 4  

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

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

0 5 / 1 7 / 0 5  0 4 : 4 5 : 5 9  PM Page 3 

010194 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
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Method: DAILY2 Sample Name: ccb2 
Run Time: 05/17/05 16:48:01 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag328O A13082 As1890 
Units ppm PPm PPm 
Avge .0004 - .  0082 . O O O l  
SDev .0002 .0039 .0029 
%RSD 56.05 47.68 2120. 

#1 .0002 - .  0109 - .  0019 
#2 .0005 - .  0054 .0022 

Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .  0050 - .  0500 - .  0050 
Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge .0034 - .  0004 . O O l O  
SDev .0007 . O O O l  ,0005 
%RSD 21.82 26.66 50.49 

#1 . 0 0 2 9  - .  0003 .0006 
#2 .0039 - .  0004 .0014 

Errors LC Pass LC Pass LC Pass 
High ,0500 .0050 .0050 
Low - .  0500 - .  0050 - .  0050 
Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0007 . O O O l  .0011 
SDev .0002 . o o o o  .0036 
%RSD 25.26 9.755 323.9 

#1 - .  0008 . O O O l  - .  0014 
#2 - .  0006 . O O O l  .0037 

Errors LC Pass LC Pass LC Pass 
High .0050 .0050 .0500 
Low - .  0050 - .  0050 - .  0500 
Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge - .  0001 .0083 - .0022 
SDev .0005 .0068 .0023 
%RSD 597.5 82.19 104.3 

#1 - .  0004 H. 0131 - .  0006 
#2 ,0003 .0035 - .  0038 
Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .  0100 
High . 0 0 5 0  . O l O O  

Elem Sc3613 1960/1 1960/2 

010195 
Operator: 

B 2496 Ba4934 Be3130 Bi2230 

.0090 .0043 - .  0000 . O O O l  
.0009 . o o o o  . o o o o  .0036 
20.96 144.1 19.98 39.27 

PPm PPm PPm PPm 

.0050 - .  0001 . O O O l  .0065 

.0037 . o o o o  . O O O l  H. 0115 

LC Pass LC Pass LC Pass LC Pass 
.0500 .0050 .0050 .OlOO 
- .  0500 - .  0050 - .  0050 - .  0100 
Cr2677 Cu3247 Fe2714 K 7664 

- .  0005 - .  0005 .0012 - .  0001 
.0005 .0008 .0081 .0141 

95.64 168.7 688.9 10260. 

PPm PPm PPm PPm 

- .  0008 - .  0010 .0069 - .0101 
- .  0002 . O O O l  - .  0045 .0098 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0250 . l o o 0  
- .  0050 - .  0050 - .  1 0 0 0  - .  0250 
Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm - .  0001 .0008 - .  0428 ,0209 

.1732 . O O l O  
71.13 8.717 404.9 5.015 
. O O O l  . O O O l  

- .  0001 .0009 L- .1653 .0217 
- .  0002 .0008 H. 0797 .0202 

LC Pass LC Pass LC Pass LC Pass 
.0050 .0050 .0500 ,0500 

- .  0500 - .  0500 - .  0050 - .  0050 
2203/2 Pd3404 S 1820 Sb2068 

.0008 - .  0001 - .  0083 .0008 
.0026 .0003 .0038 .0036 

422.0 2915. 3.681 468.2 

PPm PPm Pp” PPm 

.0034 - .  0019 - .  0085 .0035 
- .  0017 .0017 - .  0081 - .  0019 
NOCHECK LC Pass LC Pass LC Pass 

.0050 0100 . O l O O  
- .  0050 - .  0100 - .  0 1 0 0  

Si2881 Pb220 Se196 Sn1899 
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Units 
Avge 
SDev 
%RSD 

%R 
102.3 

.7 
.7200 

PPm - .  0030 
.0056 

183.1 

PPm 
,0047 
.0024 
51.17 

PPm 
.0046 
.0006 
14.10 

PPm - .  0001 
.0031 

2199. 

.0022 .0036 
,0002 .0022 
10.93 60.11 

102.8 
101.7 

- .  0070 
.0009 

.0065 

.0030 
.0042 
.0051 

.0021 
- .  0023 

.0020 .0021 
,0023 H. 0052 

Errors 
High 
Low 

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

LC Pass 
.0030 
- .  0030 

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

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
. o o o o  
. o o o o  
10.56 

Th2837 
PPm - .  0006 
. O O O l  

24.00 

Ti3349 
PPm 
. O O O l  
. O O O l  
140.8 

T11908 
PPm 
.0047 
.0004 
9.038 

U 4090 
PPm - .  0248 
. O O l O  

4.214 

V 2924 W 2079 
PPm PPm 
- .0002 - .  0003 
. O O O l  .0005 

48.57 150.5 

. o o o o  

. o o o o  
- .  0005 
- .  0007 

. O O O l  

. o o o o  
.0050 
.0044 

- .  0241 
- .  0256 

- .  0003 . o o o o  
- .  0001 - .  0007 

Errors 
High 
Low 

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

LC Pass 
.OlOO 
- .  0100 

LC Pass 
.0050 
- .  0050  

LC Pass 
. O l O O  
- .  0100 

LC Pass 
. l o o 0  
- .  1000 

LC Pass LC Pass 
. 0 0 5 0  . O l O O  
- .  0050 - .OlOO 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- . o o o o  
. o o o o  

125.7 

PPm 
Zn2062 
PPm 
.0002 
.0002 
81.38 

Zr3496 
PPm - .  0003 
,0003 

95.92 

#1 
#2 

- .  0000  
- .  0 0 0 0  

. O O O l  

.0003 
- .  0004 
- .  0001 

Errors 
High 
Low 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 

LC Pass 
.0050 
- .  0050 



Analysis Report 

I n t S t d  
Mode 
Elem 
Wavlen 
A v g e  
SDev 
%RSD 

#1 
#2  

1 
*Counts 
sc 
3 6 1 . 3 8 4  
722232 
5205 .013  
. 7 2 0 6 8 3 9  

725913  
718552 

2 
Time 

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

1 0 0 0 0  
1 0 0 0 0  

0 5 / 1 7 / 0 5  0 4 : 5 2 : 3 5  PM Page 3 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
- -  - -  - -  - -  - -  
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CURRENT PROPOSED 

4 3.q-3. 
453\-  

I 
I 
I 
I 
I 
I 
I 
I 
I 

Na 
Fe 
Sr 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra R d  

San Antonio, Texas 78228 

CLP-STD1-SC 

CLP-STD2-SC 
CLP-STD3-SC 
CLP-STD4-SC 
C LP-STD5-SC 

BLK-SC 

SPECTRO ICP DAILY LOG 

t )%-Go 2 
1 

~c+-, 7 

QC PREP DATE: 

CRI 
CCV/ICV hSk/ - z 

ICSA L 

ICSAB O q k ~  2, 

010198 

MAINTENANCE: 

Cleaned Torch: .-. YES 

Changed Pump Tubing: & YES 
Cleaned Optics: -- YES 

OTHER: 

YES . 

A u x L  
C o o l a n t L .  
Mass Flow C o n t r o l l e r e  

FLOWS: 

COMMENTS: 

REVIEWED BY: -' - DATE: 5 - 2 - 0 5 

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

ICSA 
ICSAB 

I 
I 
I 
I 
I 

[fi-z 

L 

p b ~ k Z  

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

n 
As 189.042 Profile Line 

PEAK POSITION b M . l s  b% 
VERNIER POSITION 2 

I 

0101.99 

COMMENTS: 

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



ICP ICV/CCV SOLUTION 

B 
Li 

Mo 
P 

13 

/ 

/ 

/ 
5 5ml SPEX +?CC 1000 i - / S - - L &  

5 5ml SPEX 4- s14- L 1000 10- 3 c  -Q 5' 

5 5ml SPEX 4 2 4  7- 1000 IG -3c: 7< - 
5 5ml f 5 - 3G -tT 1000 SPEX 4 -5-g 

Make up as needed in 1000ml volumetric flask in 1% HN03 AND 5% HCI. 

sc 10 1 ml INORGVENT 

SPEX 
Ti 5 5ml / SPEX 

SPEX Sr 5 5ml / 
Sn 5 5ml /- SPEX 
Bi 5 5ml / SPEX 
La 5 5ml J SPEX 
Y 5 5ml SPEX 
Pd 1 1 ml / SPEX 
S 1 1 ml SPEX 

Th 1 1 ml /- SPEX 
U 1 1 ml / SPEX 
W 1 1 ml ,/ SPEX 

Na 10 1 ml / SPEX 
ICV-2A vary 1 Om1 ./ SPEX 
ICV-2B vary 1 ml / SPEX 
ICV-2c vary 1 Om1 / SPEX 

f 

Zr 5 5ml / SPEX 

Exp Date I Element Std Conc Amt added Check Source lnorg# StockConc - 

S- I -&\- 10000 s-- 1 -c (i 

5% 3 %  1000 7 - z  % - c t  

s-c 4-Q 1000 2 - 2 %  -0c  
cd - 30 %\/, 4 7 - 5 7  

5-e ->-t 1000 Z - Z y - C C  

4 5  t-L 1000 1 1 -  3c: -e0 

4s44 '  1000 7 CQ -3i L\ 

4 i 1 3  1000 I r  - 3 c - c . 5  

BCi L+ 1000 1 -I %-e& 

4 d i 7  1000 
42db  1000 (i.-x-c\ 

4L i%, 1000 
4Cbt 1000 3 -3c;-c,- 

/)$Clb 10000 I -3-4  , 

r: 5 o'l m ix I I -  %.-A\- 
4 % \  mix I / - S w L <  
4-'1 ic: mix il-3o-L\ 

1000 

/ 

/ 

& --7& -G, /  

& --3c 

5-3 3 5  1000 - 26 --L 

P 

/. 
Expiration Date: . 

FRM-297 
(Rev O/May 02) 
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ICP Calibration BlanMICB/CCB Solution 13 os/; 

010261 
& ID: BLK- o 6614- 

Date Prepared: & I4 -05- 
Make up as needed in 1 OOOml volumetric flask. 

Added 1 10 mi HN03 INORG #: 45 6 3 
Added J 50 ml HCL INORG #: 4 41.3 
Added L/ 1OOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: 10- 1 -os-lNORG #:& 

Prepared By: 

ICP Calibration BIanWICB/CCB Solution - 
L- ID: BLK- o<- I 

Date Prepared: 3- 1 -3% Prepared By: 2' 
/ 

Make up as needed in 1 OOOml volumetric flask. 

Added A 10mlHN03 lNORG#: 4-575 
Added 1 50 ml HCL INORG #: 4-39 G 10  . - l - - ~ #  j- 

Added /'* 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: -e3 GWINORG #: 43 6 C 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- CjYi30 

Date Prepared: dt - 1 c- Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added / 10 ml HN03 INORG #:A 
Added 50mlHCL lNORG#: 51m 

Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: ' lo-1 -&- INORG #:a- 
- 

ICP Calibration BIanWICB/CCB Solution 

ID: BLK- 3 5 - b  2 
Date Prepared: 5- Z -\- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 1 10 mi HN03 INORG #: -5 2 t 3 -  

Added U 50miHCL lNORG#: %WZ% 

Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: '5- I -c! INORG #: 5 I? \- 

FRM-296 
(Rev O/May 02) 



ICP Calibration Stand 13 030 

010202 

/ Date Prepared: 5-- z - c ~ i  Prepared By: 

HN03 INORG #: - <I\> HCI INORG #: Wbv 

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

Prepared 

FRM-299 
~ R P V  NMav 02) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 050502-4 

SRR: 27541 010203 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

Certificates of Analysis 



@ Fisher Scientific 
O&tOZ04 

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

Tests . Maximum Actud U* 
e Specification Value 

ASSAY (t+JOi, wlw) 67 - 70% fQ% % bywhv 
<I 

4 --, cdor: 10 e10 APHA 
r .. 

Maximurn Actud Maxknum Actud 

I 
Specification Value (inppbd AnaMe Speafiwtion Value (inppb) 

a . 5  
4 . 1  
cO.1 
(0.1 
co. 1 
<o. 1 
~0.5 
a. 1 
~0.5 
4 . 1  
4 . 1  
4-2 
4 . 1  
<O.l 
eo.1 
<O.l 
4 . 1  
CO.1 
cO.1 
GO. 1 
c0.1 
4 . 1  
<o. 1 
CO.1 
~ 0 . 5  
4 . 1  
c0.1 
cO.1 
40.1 
<0,2 
cO.1 
a 2  
4 . 1  

Neodymium (Nd) 
Nickel (Ni) 
Wbwn (Nb) 
Palladium (Pd) 
Platinum (R) 
potassium (K) 
Praseodymium (PT 

Rhodurn (R h) 
Rubidium (R b) 
Ruthenium (Ru) 
Samarium (Srn) - (W 
Sderdum (Se) 
Sihr  (Ag) 
Sodium (Na) 
Strontium (Sr) 
Tantalum Fa)  
Telbium (Te) 
Terbium (r b) 
Thallium (TI) 
Thorium (7 h) 
Thuljum (Tm ) 
Tin (Sn) 
T i u m  (l'l) 
Tungsten (w) 
Uranium (U) 
Vanadium (V) 
W d u m  (Yb) 
Yttrium (Y) 
&IC m 
amurn (3) 

FherllUm (Re} 

Element concentrations are at the point of bottling. Concen~aGons of some elements in pwticolar, Ca. Si, K, Na, B. AI, Mg 8 
Mn will increase due to storage in glass bonks. 

~ 

For customer service, call 1 -800-7687OUO. 

To order online: www.fishersci.com 
@ Fisher Scientific 1 To fax an order, use 1-800-925-1165. 

http://www.fishersci.com


010205  

@ Fisher Scientific 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

Dr. 8. Mdtdvey 
QNQC Manager 

CATALOG HUM SER: AM8 
LOTNuHtBER: 41040#) 

RELEASEDATE: #ovsmber,2OU4 
Mpt Ry DATE; Nwembe r, 2007 

Tests Maximum . Actual U* 
Spedfication V a b  

AaAY (HQwlW);  34 - 31% 36% %b)tWhV 
CdUK I O  4 0  APHA 

Maxkrxlm Actrat Maximum A m 1  
Anahte Specification Value (mppbj AnaVte Specification Value (inppb) 

I 

4.5 
co. 1 
co.1 
<O.l 
CO.1 
<O.i 
43.5 
c0.1 
~ 0 . 5  
go.1 
4 . 1  
<o. 1 
eo. 1 
eo.1 
eo. 1 

'<O.t 
eo. 1 
4 . 1  
eo.1 
4l.t 
so. 1 
so. 1 
GO. 1 
<0.5 
4l.l 
c0.1 
co.1 
<O.l 
e0.5 
4). I 
4.2 
<0.1 

Element canceotrstions are at the pdnt of Wing. Concentrations of some elements in partlcutar, Ca, Si, K, Na, B, AI, Mg i3 
MnwUl iW;rease duetostorageln glassbottles. 

~~ _ _  - ~ 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher S c b t i f  i s  I To fax an order, use 1-800-925-1 165. 

http://www.fishersci.com


i n o r g a n J c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087Ol usa 

e-rnail: ivsales63ivstandards.com website: ww.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

i f 
CUSTOM-GRADE SOLUTION I000 p g h L  Scandium IN 5% MNO, (abs) 
Catalog Number: CGSC 1-1 and CGSCI -5 

Lot Number: W-SCO2058 

Starting Material: 
Starting Material Purity: 
Starting Material tot No: 

010206 

CERTIFIED CONCENTRATION: 1005 f 2 pg/mL 
The Certifted Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( j 7 )  = x , Uncertainty ( c I =- 2 [ ( C s  ~ 2 1 1 ' 2  

n (n)ll? 

( 2 )  = mean x, = individual results n = number of measurements l S i  The summation of all significant 
estimated errors. 

Classical Wet Assay: 1007 f 3 p g l r n L  
Method: EDTA Titration vs NET SRM 928 Lead Nitrate. 

Instrument Analysis: 1005 k 2 &rnL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3148a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURETIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient For the removal of particles down to  0.3 ctm . 

- 0 AI 
I M Sb 
- M As 
M Ba 

L M Be 
M Eli 

- 

- 
- 0 3  
- M Cd 
- 0 Ca 
M Ce 

- M Cs 
- M Cr 
M Co 

- M Cu 

- 

- 

<0.070 
< 0.000050 
<0.0010 
<0.0010 
< 0.000050 

0.0043 
< 0.020 
< 0.00030 

0.016 
<0.00050 
<0.000030 

C0.00030 
<O ,00060 

<0.00050 

M Dv 
- M Er 
- M Eu 
M Gd 
- M Ga 
- M Ge 
- M Au 
M Hf 
I M Ho 
- M In 
- M Ir 

- 0 Fe - M La 
M Pb 

- 

- 

<O.Q0060 
< 0.00050 
<0.00030 
< 0.0001 0 
<0.00010 
<0.00060 
<0.00030 
0.0030 

< 0.000050 
< 0.0001 0 
<0.00050 
<0.16 
<0.000050 
0.00050 

M Li 
c 

M Lu 
M Mg 
- M Mn 
a Hg - M Mo - M Nd 
Q Ni 
- M Nb 

- M Pd 

- M Pt 
O K  

p os 

- O P  

< 0.001 0 
< 0.000O40 
C0.0030 
<0,00040 

<0.00020 
< 0.00020 
C0.084 
< O.OO0050 

< 0.00050 

< 0.00020 
< 5.01 

i 

i 

M Pr 
- M Re 
- M Rh 
- M Rb 
M Ru 
- M Srn 
5 sc 
- 0 Se 
0 Si 

!!!I Ag - 0 Na 
- M Sr 
2 s  
- M f a  

- < O.OOO030 
c 0.0001 0 
< 0.000 10 
<0.00010 
~0.00020 
< 0.0001 0 

c0.67 
<0.034 
0.0050 

<0.16 
< 0.000050 

< 0.00070 

M - chocked by ICF-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.038 g/mL 
QA:KL Rn.0toeWw 

M Te 
I M Tb< 
M TI 
M Th 
I M Tmd 

- M Sn 
M Ti 
- M W  

- M U  - M V  
- M Yb 
- M Y  

- 

A 

- M Zn 
- M Zr 

< 0.0030 
0.000030 
< 0.000 10 
0.0028 

C 0.000040 
< 0.00050 
<0.0050 
<0.0010 
<0.00020 
<0.00020 
< 0 .ooo 1 0 
< 0.0040 
0.0075 
0.032 

s - solution standard element 

Quality Assurance Manager Expires: 
F rrf-f-. 0 I g pJi$ 

http://ivsales63ivstandards.com
http://ww.ivstandards.com
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QUALITY STANDARD DOCUMENTATKN 

1. IS0 9001 :2000 QMI Registered Quslity System (Certificate Number 01 01 051 

Mhbers of tQ Net : Argentina (IRAMI, Australia (US), Austria [bast, Belgium 
(Avinter) , Brazil IFCAV), Canada (QMII, H o g  Kong (HKQAAt, Columbia (ICONTEC), Czech 
Republic (CQS), Denmark {DS), Finland (SFS), France {AFAQ), Germany tDOS1, Greece 
[ELOT), Hungary (MSZT), Ireland {NSAI), Israel ISW, Italy (CISQI, Japan {JQA), Korea (KSA-QAI, Netherlands (KEMAI,  Norway 
(NCS}, Poland(PCBC1, Portugal 1APCERt Singapore (PSB), Slovenia ISIQI, Spain (AENOR), Switzerland WQSI 

2. 

3, 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-f 999 "General Requirements far the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 

Please contact our Quality Assurance Department for further information and copies of documents pertaining t o  ou: 
Quality Standard certifications. 

4. MI L-STD-45662A 
5. 
6.  1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Campliance * 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The lennth of time that a proDerlv stored and Dackaned standard will remain within the 
specified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemicatly stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used, A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. ' 

BCKAGING 5OCUMHUTATIO~ 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 ,urn filter snd in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All balances are checked daily using in-house procedm number 6-IMM-001. The weights used for testing are annually 
compared t o  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NET). The NlSl Traceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST / NVLAP accredited calibration lab. 
The NiST test number is 822/260017-8. 

THERMOMETER CA LIBRATION 
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 NIST 
Test Nos. and Std Nos.: 789543, 2 17368/769643, 22 7368/Pl4462, 178240P14452, 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, 119018, 471047 and NET test report Nos. 811/258522, 811/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our produds. 

TEL 1 -800-56Q-67S?9 I W L  1-732-901-1900 FAX 1-732-~01-1903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com
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Catalog Number: ICAL-1 Lot NO,: 28-64AS 

hfl 3 li i::l Description: Instrument Calibration Standard 1 Matrix: 5% Nitric Acid +it= .. a 2::. 

dibntion standard OT quality control standard for inorganic spectroscopic instrumentation such as 

f i+ 

! 

This ASSUMNCE "certified reference material, CRM, is intended primarily for use as a 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and ohm methods 
relevant to the certified propedcs listed below. 

.. 

r;ls The CRM iS prepared from high purity single element concentrates of individual elements wing 
Class A laboratory ware to give precise concentration. 

i 1  
i i f  i Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST 
@4m (mg/L) SRM 

Ca. 5,000 5011.87 3109a 
K 5,000 5011.80 3141a 
Mg 5,000 5020.86 3131a 
Na 5,000 4995.13 3152a 

a M * o f  a&?remj%%m?d 

Spex Reference Mdti: Lot #6-28VY, 6-104VY, 25-178AS-REF 

Balances are caliirated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/e 0.5% on the average of all the c d e d  
concentrations with no single element exceeding +/-2%. This includes  uncertain^ of 
m e a ~ u r e m n t ~  and other effects, such as transpiratition losses. This guarantee is valid for a period 
of one year from the date of certification WTy when the materid is kept tightly capped and 
traasported and stored under laboratory conditions. 

Date of Certification: 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: -wing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines fur the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, 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 for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verif̂ xed by SPEX CertiPrep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifkations are pmprietq, however sources of al l  materials used in the preparation and testmg of 
SPEX CertPrep CRMs are tracked and documented. For further information coniact 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 diluea must be compatiile with all certified W t e s  and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations, All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean Iaboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been quawed prior to use. The highest punty acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed battles, and Class A glasspvm have been used in all pmpamti~n~. 
Homogeneity: 
The Homogeneity of the CRM has been confhned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random replicate samples ofthe fmf, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s2m is employ& to determine the sampbg Size 
s = relative standard deviation in % for ow component of the sample. (ie. The subsampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the =verse of this document is at the 95% level of conficlence 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 uncerfahty components u, and &da2 
Certification Traveler Report: 
All certjfki values reported were derived from Traveler Report (Spex CertiPrep’s tramabirity documentation) identified by 
the lot number of this CRM. For fiuther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference matenials are not for any cosmetic, drug or household application and are to be used orrly by 
qualified individuals who azle trained in appropriate procedures, No claims against SPEX CertiPrep, fnc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with xspect to this RM shall be greater 
than the purchase price. In no event shall SPEX Certiprep, Inc. be liable for any loss of profits or any incidental, special, or 
comquential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: SPIKE- 1 Lot NO.: 28-176AS 
Description: Spike Sample Standard 1 
Matrix: 5% Nitric Acidtr Tartaric Acid - HF 

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 
ICPQES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element canc.entrates of individual elements using 
Class A laboratory ware to give piecisq concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

A1 
As 
%a 
Se 
TL 
Fe 
eo 
Mn 
Ni 

200 
200 
200 
200 
200 
100 
50 
50 
50 

198.56 
197.01 
199.49 
198.51 
199.25 
98,90 
50.04 
49.90 
50.16 

3101a 
3 103a 
3104a 
3149 
3158 
3126a 
3113 
3132 
3136 

Pb 
Sb 
V 
Zn 
CU 
Cr 
Ag 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
5 
5 

50.06 
48.62 
39.87 
49.70 
25.15 
19.81 
4.96 
4.92 
4.96 

Spex Reference Mule: Lot #4-24BD, 2-61BD, 17-55AS, 16-68AS 

E ;z 

N1ST 2 
SRM 'f 

- 
3128 6 
3102a 2 
3165 
3168a 2 
3114 9 
3112a f 
3151 
3f05a 
3108 5 

(3 

5 z 
+I 

Balances are calibrated regutarly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of a11 the certified 
concenfiatsons 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. \ c;rz. 

SIC77 

Certifying Officer: N- 

Q 2004 SPEX CertiPrep, Inc. 
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TIUS Ccrtified Reference Material has been prepared and certified tinder an IS0 9001 system consistent witli t k  following 
guides: 
Guide To Tlie Espression Of Uncertainty In Measurement 1995 
E U R A C W C I T A C  Guide: Quantifqing Uncertainly in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
1SO Guide 17025: Certification of referencx materials, general. and statistical principles 
IS0  Guide 3 I : Contents of certificates of reference materials 
NIST Tedmical Note 1297 
ILAC-G 12-2000: Guidelines for tile requirements for the competence of referem materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verifgd by SPEX CertiPrep from prcqualified vendors as per I S 0  9000 
guidelines. Vendor identifications afe proprietq:, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and docuiiiented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with rnatris of a purity at or greakr than the purity of the 
origiilal matrix solution. Xf dilution is rcquired the diluent must be compatible with all certified mlytes  and contain 
stabilizers appropriate for the period of intended use. T ~ K  CIiM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking. prior to use and never 
pxpetted directly from the bottlc. All surfaces that come in contact with the solution must be tfmoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratov procedures and techniques haye been used throughout the preparation. All materials. equipment, 
ailalytical instrumentation and personnel have been quawied prior to use. The highest purity acids applicable. 18 mgolm, 
double deionizcd water. acid-ieacled triple-ritlsed bottles, and Class A glassware have been used in all preparations. 
Horn ogeneity : 
The Homogeneity of the CRM 1x1s been confimxd by procedures consistent with IS0  guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final, packaged inaterial have been analyzed for the 
certrfied values by proceduxs consistent with the intended use of the CRM. 
The ~natlxmatical expression h=s’n3 is employed to deteniune the sanyling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-sainpling mass 
k, = inass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
detennination 
Statistical estimator and Confidence limits: 
The certified value ‘s’ listed on tfx reverse of this document is at the 95% level of confidence and can be espressed as 
X = s+/-U where X =True value (Labeled Value). U= Espanded uncertainty 
U=ku, where k-2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ut. and &= ~ Z U , ’  
Certification Traveler Report: 
All certified values Eported were deriyed from Traveler Report (Spes CertiPrep’s traceability docuinentation) identified by 
the lot iiurnber of this CRM. For further infonilation contact CRM Sales. 
Legal Notice: 
SPEX CertiPxep reference materials are riot 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 
whatsoeyer, wlwhcr based on breach of wamnh . alleged negtigence. or otlient-ise. with respect to this RM shall be greater 
than the purchase prke. In no event shall SPEX CertiPrep, Iiic. be liable for any loss of profits or any incidental. special. or 
consequential damages. 
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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 087ot usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mait: ivsaies@vstandards.com * website: www.ivstandards.com 

c e r t j f i c a t e  of a n a l y s i s  
I .O inorganic Ventures 1 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and unceRainty(ies) are 
determined in accordance with I S 0  Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), t$Q 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." 

2m0 DESCRIPTION OF CRM Custorn-Grade 1000 pghk Lithium in 0.1% ( a b )  HN03 

Catalog Number: CGLII-1 and CGL14-5 

Starting Material: Li2C03 
Starling Material Purity (%): 99.997165 

Lot Number: w-LlO2073 

Certified Density: I .004 g/mL (measured at 22" C) 

The C e r t i f ~  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: 

QertftedV&Q= && (rp= meal 
n >G= Wldualresllns 

. n =  lNJrrbHdmasuremtnts 
Uncertainty (5) = 211erskYl 1 0  RS = T h e m i o n  d all signlflcant estirrsrted error8 

(Most c m n  am the errcrsfrominstrumntal measur- 
weighing, dlution to v o h ,  ~KI the fixed 8 r w  reported ctn t he 
Ntm SRd cw2iicatte d ana&sis.) 

(n)'" 

The independent samples t-test was used to determine if there is agreement b%tween the above assay mathods at the 95% 
confidence intenrat. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this C M .  

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resuft of a measurement or the vatue of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons alt having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
IJ This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified valuer are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method %'I 995 f 2 pglrnL 

995 f 6 pglmL 
tCP Assay NIST SRM 312% Lot Number: 000505 

Assay Method #2 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsaies@vstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 51M 
used for testing are annualty compared to Gehert Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NlST Ttaceabifity numbers are 692476 - Class 1 and 692476A - Class 2, 
The NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale 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 / NVUP accredited calibration lab. The NlSf test number is 822Q6OO17-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densitis are caflbrated YS standard 
thermometer No. 903-2630 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, 776240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are Rot cafibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, It9016,471047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CAtlBRATlON - In-house produre 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 VglmL 
Custarn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-MS. The result from the most sensitive 
method far each element, is reported below. Solutions tested by ICF-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

- 0 AI 0.00120 

M Sb < 0.00100 

- As 0.01998 

! Ba e 0.01998 

51 Be 0.00020 

M Bi 0.00080 

- 0 B 0.00020 

M Cd 0.00599 

0 Ca 0.04050 

M Ce < 0.00999 

!!! CS 0.00060 

M Cr e 0.00999 

!!t! CO < 0.00599 

zl CU 0.00100 
M - Ch&& by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the catibratlon of anaiytical instruments including but not limited to the fallowing: 
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 additionat intended uses, contact IV Technical Staff 

!!d Te 0.05994 

A!! 7% < 0,00060 

M 71 < 0.00200 

&I -fh 0.00200 

M Tm .c 0.00080 

4 Sn 0.00600 

0 Ti 0.00070 

0 w 0.00400 

M u < 0.00400 

- 0 v o.Oooo9 

M Yb < 0.00200 

!!!! 'f 0.07992 

0 Zn 0.00145 

!?4 Zr < 0.00999 

s - Solution Standard Element 



010214 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This oolutlon was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Council of Canada {SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of UNe? lnterpational Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (CMS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sil), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB}, Slovenia (SIQ), Spain (AENOR), Seer land  (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISWE& 57025 - 1999 "General Requirements forthe Competence of Testing and Calibration" 

10.3 ISOAEC Guide 34 - 2000 "Generat Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A 2 U  Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria fBmwA), Betgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repubiic 
(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 Netheriands (RvA), New Zealancl (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (EMAC), Sweden (SWEDAC), Switzerland (SA$), United Kingdom (UWS) 
and United States (NVLAP) (ICBO ES) 

10.4 I OCFRW Appendix 6 - Nuclear Regulatory Commission - Domestic LicensSng of Productson and Utilization Facilities 

10.5 'lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

qQ.8 MIL-STD45662A (0 bsoletJObserved) 



I 1  .O DATE OF CERTIFICAVON AND PERIOD OF VALIDITY 010215 

11 .I IV S M f  Life - The period of time during which the concentration of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifid uncertainty 
range. Shelf life is limited primarily by transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions perfQmed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shefl 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 1 IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 12, 2003 

Expiration Date: 
Ol!ZflPr\ 

12.0 NAMES AND SIGNATURES OF CERTfFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

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 websfte: www,ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .u 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide W2000 Certified Refetence Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), 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." 

E 
DESCRIPTION OF CRM Custom-Grade 10000 p@mL Scandium in 5% (abs) HNO3 

. .4 

Catalog Number: 
Lot Number: X-SC02061 , 
Starting Material: Sc2Q3 
Starting Material Purity (%): gg.gg(jg18 

Matrix: 

CGSC10-1, CGSC10-2, and CGSCIO-5 

Starting Material Lot No BSC-632-1-5736 
5% ( a h )  HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,007 f 21 HglmL 

1.071 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fdlovdng equations are used in the 
calculation of the certified value and the uncertalnty: 

Certified Val@ (5;) = cx, (E) = man 

n = nurrber afwreasun;mts 
= The sumnation cf all dgMkant estinated ermrs 

(Most c m n  are the arasfromh~runwrItd m e a s k e m ,  
wig hing, dilution to vcdwre, and the flxed erru reported a, t he 
NlST EFW-certificate of malysls.) 

n xI = tndivldual resuits 

Uncertairrty (9 = 2 d C s I ~ 1 ~  ova 

The independent samples t-test was used to determine if here is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertalntles, This agreement fs a 
confirnation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or &he 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 vla direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainly enor and the measurement, weighing and vdume dilution errors. 

4.1 Assay Method #I 10,005 * 26 pgImL 

10,007 f 21 pg/mL 

ICP Assay NIST SRM 3148a Lot Number: 7921 I 1  

Assay Method #2 

EDTA NET SRM 928 Lot Number: 880710 

I NORGANJ C: l,.ABS/E(45DCfiEM L A E G  

mailto:ivsales@ivstandards.com
http://www,ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAL16RATION - All balances are checked daily using in-house procedure number 6-IMM-001, The weights 
used for tesUng are annually compared to Gerhart Scale Corporation’s masler weights and are traceable to the Natlmal 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and 69247614 - Class 2, 
The NIST test number is 82Z260017-98. All analyticd balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 anaiyllcal weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration iab. The NlST test number Is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determinatlon of the flnal densities are calibrated vs standard 
thermometer No. 903-2680 which was cerllfied in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NIST Test Nos.  and Std Nos.: 769!543,217368/769543,237368/P14452,176240P14452,1?6240. The 
in-house procedure No. is 2-QC-001 .Thermometers wbkh are not calibrated vs standard V l e m e t e r  No. 903-2680 are 
traceable to NIST Identification Nos. 92564,113016,471047 and NiST test report Nos. 811/258522,811/2557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5,O TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-UES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitiw 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UFPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

‘ 

I 

c 

0 AI < o.oo1oio* 

!!!! Sb 0.00050 

4 As 0.00997 

&! Ba 0.00997 

M Be 0.00050 

!k! 0.00040 

- 0.06976 

M Cd 0.00299 

- 0 Ca 0.11500 

M Ce 0.00498 

b! CS 0.00030 

- 0 Cr 0,00470 

!!!I co < 0.00299 

P cu < 0.00140 
M - Checked by ICP-MS 

’ 9 K 0.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M fe < 0.02990 

k? Tb 0.00030 

M TI < 0,00100 

- M Th 0.11759 

M Tm 0.00040 

!!d < 0.00498 

- 0 Ti < 0.00100 

!!!! w -c 0.00997 

M u < 0.00199 

M v 0.00199 

M Yb 0.00100 

0 y < 0.00100 

Q Zn 0.00600 

- 0 Zr 0.23000 
s - Solution Standard Element 

For the calibration of analytical instruments induding buthot limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %king reference samples” 
For interference studies and the determination of conection coeffic&nts 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 -1 W Shelf Life - The period of time during which the concentration of the analytets) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlA remain within the specified uncertainty 
range. Shelf life is limlted primarily by transpiration {loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chernically-stable sdutions performed at fnorganic 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 mlnimlze transplratlon 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 $mIt Its useful life. 
Inorganic Ventures f IV Labs concurs with state and federal regutatoFy agencies’ recommendations that solution standards be 
assigntad a one-year expiratlon date. 

Certfffcation Date: July 01,2004 - 
01?2005 - 

. Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared f 3 ~  Nick Maida, QA Administrator 

Cetdflcate Approved BY. Katalin Le, QC Manager W L  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i ic/u Classical Wet Assay: 1001 mg/L , 1 1 1  

Instrumental Analysis by ICP spectrometer: IOU1 mg/L, 
Uncertified Properties: 

Density: 1.001 @ 22.3 Degrees Celsius 
Trace Metallic Imparities in the Actual Sofiution via ICP / XCPMS Analysh: 

Element mgL Element mglL Elemcent mg& 
Al 0.06 cu 4.001 Pb <0.001 
As 4.001 Fe 0.00 1 Re 4.001 

0.002 Ga <0.001 Rb 4,001 
Ba <Q.OOl In <o.OOl Sr <0.001 
A& 

Be 4.00 1 K a06 Sb ~0.001 
Bi 0.03 Li a.001 Si 0.01 
cd 4.001 Mn a 0 0 1  Ti 4.001 
co 4.001 Mo 4.001 TI a.001 

cr a.001 Na 0.01 zr 4.001 
Ni 0.001 zn 0.004 

Ca 0.001 Mg 4.001 V 0.003 

Btikmxs are c a l i i  regularly with weight sets traceable to NlST #32%56, #32857 d others. 
This CRM is guaraateed stable tu +/4.5% of the certifies concenttaton inclusive of uncertainty 
of m w m m  and otbar cffcts, such as transpiration losses, for a period of one year &om the 
date of certification, This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory ConditiOnS. 

Date of Certification: certifying officer N- \ + "  

I 

6 2000 SPETCertiPreT hc.  
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Tbis Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent with the foUowiag 
guides: 
Guide To The Expressiw Of UncertaiOty In Measurement 1995 
EURACIEWCITAC Guide: Quantifjhg UTlcertainty in Analytical Measurement - Second Edition 
ASTM Guide D5362-98 
IS0 Guide 34: Quality syskrn guidelines for the production of reference materiah. 
IS0 Guide 17025: certification of re€erence materials, general and statistical principles 
IS0 Guide 3 I : Cootents of ceitificatts of refcmm materials 
MST Technical Note 1297 
UC-G12-2000: Guidcfines for the rqukements for the competence of reference rnaterjals producers 
ISo/REMCo N280 
Material Source: 
All analytes and matrix merials are obtained and vcrified by SPEX CertiPrtp from prequalified vendors as per IS0 PO00 
guidelines, Vendor identifications are proprietary, however sources of all materials used in the preparathn and testing of 
SPEX Certiprcp CRMs are tracked and documented. For further infurmation contact CRM Sales. 
Lnstractions for Use: 
Primary usage of this cRM is in peat fom or diluted s&Uy with matrix of a purity at or greater than the purity of tbc 
o w  matrix soIution. If dilution is required the diluent must be compatible with all certified mdytcs and contain 
stabilizers appropriate for the period of intmded use. The CRM can also be used as a spike or w*& a spike, again with 
appropriate compztti.%ility considerations. AD solutions should be thoroughly mkd, by shaking, prior to use and never 
pipetted directly fibm the bottIe. All surfaces &at come in cantact with the soIution must be tboroughfy cleaned and 
leach& prior to use. Drhrtions should be Pwformed only w& C h s  A volumchic glassware. 
Method of freparatiow 
Clean laboratory procedures and techniques have been used thrmghout the prepmion. All materials, equipment, 
analytical bshvmcntation and personnel have been qudified prior ta usc. The highcst parity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparab'ons. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedwes consistent with Is0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Randam, replicate samples of the final, packaged material have k e n  analyzed for the 
certified values by procedwcs consistfflt with the intended use of the CRM. 
The mathematical expression k,p&n is employed to detcrmmc the sampling size 
S = relative standard dedation in % for one component of the sample. (ie. The subsampling uncertainty) 
m - the sub-sampling mass 
lq = m a s  of subsample necessary to ensure a relative sub-sampling emr of 1 % (68% confidence level) in a shglc 
determination 
Statistical estimator arid Confidence b i t s :  
The certified value 'x' listed on &e reverse of this document is a;t tfit 95% level of confidence and cau be expressed BS 
X = x+/-U where X =True value (Ldxled Vahie), U= Expanded uncerlainty 

u, is obtained by comb- the individual element standard uncWtainty components ub and u, 
CeMcation Traveler Report: 
All certified values reported w m  d&ved f b m  Traveler Report (Spa CertiPrep's traceability documentation) identifjed by 
&e lot number of this CRM. For fratber information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep rcf'mnce mat&& me not for any cosmetjc, dmg or household application and rn to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any lcind 
whatsoever, whether based on breach of wartanty, alleged negligence, or otherwise, with resptct to this RM shall be @eater 

" 

where k 2  is the covesage factor at the 95% confidence level 

thaa the pwchase price. 
consequential damages. 

;tn DO event shall SPEX CertiPrep, Inc. be liabfc I .  fur any 10s of profits or any incident& special, or 



010222 

Catalog Number: PLLI2-2XQy Lot No. 1 M4LI 
Description : 1000 mg/L Lithium 

This ASSURANCE @ certified reference material, CRM, is intended primady 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 metbods 
relevant to the certified properties listed below. 

Uncertainty Associated with Measurement: 
Certtffied Value is Traceable to: 
The CRM is prepared gravjxnetrically using high purity Lithium Carbonate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and K P  spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mg/L 

Method: Evaporate to dryness, Fume Witb Sulfuric Acid Ignite and weigh as Li2SO4. 

Matrix: 2% HN03 

Certified Value: 1000.5 mg/L . .  

+/-3 mdL 
NIST SRM #3 129a 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertifled Properties: 

Dens?!': 1,015 @ 22.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / XCPMS Analysis: 

Element mgiL Element mg/L Element mg/L 

As <0,002 cu <0.001 Pb ~0.001 
AI 0.007 Fe 0.01 3 Re co.00 1 

co.00 I Ga 4 0 0  1 Rb co.00 1 Ag 
Be €0.00 1 In ==O.QO I Sr <o.001 
Ba <o.oo I K 0.027 Sb 4.).001 
Bi eo.001 Mf3 0.002 Si 0.014 
If .=0.001 Mn <0.001 Ti co.00 1 
co <O.Q01 Mo <O*OOt Tl 4.00 1 
Ca 0.008 Ni 0.00 I V <O.Ool 
Cr €0.004 Na 0.0 I Zn 3 .o 
cd <0.001 Zr 0.002 , 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 



This Certified Rcfermx~ Material has bcm prepared and certified under an IS0 9001 system consktent with the fdlowing 
guides: 
Guide To The Eqrtssion Of UncertaiPty In Measurement 1995 
E U R A W c l ' T ' A C  Odde: Quanti@hg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Qdity system guidelines for the production of reference marials. 
IS0 Guide 17025: Certification of refaencc materials, general and statistical principles 
IS0 Guide 3 1 : Coamts of ccrtificatcs of refmce materials 
NEST Technical Note 1297 
fLAGG12-2000: Wderines for the requirements for the ccmp&nce of re fmce  materials producers 
IsO/REklCO N280 
MateM Source: 
AU analytes and matrbt materials are obtained and verified by WEX Ctrtiprep from pre-qualified vendors a per IS0 PO00 
guidelines. Vendor idcntifjcations arc proprietary, howcvw sources of all materiaZs used ia the preparation aad testing of 
SPEX Cwtiprep CRMS 5ut tracked and documented. For further information contact CRM Sales. 
Xnstrpctsons for Use: 
prfmary of this CRM is in neat form or diluted seriaUy with mattjX of a purity at or greater tharr h e  Purity of the 
original matnx solution. Iffdilution is mquired the dilumt must be compatiile with all certified d y t s  and contain 
stabilizers appropriate for the period of intended st. The CRM can also be used 8s a spikc or with a spike, again with 
approp&tt~ compatii;lity CODsidduns. Alf mhtiom &odd be thoroughly mixed, by shaking, prior to use and nevef 
ptpettcd directly h m  &e M e .  All surfhces that c ~ n o  in contact with tbt soluticm must be thoroughly cleaned and 
teerched prior to use. Ditutions sZlald be perfband only with Class A volmnetric glassware. 
Method of Preparation: 
Clean laboratory proctdures and techniques have been ustd bZrou&out the preparation. All materials, equipment, 
WicaI bmmtation and pexwmtl have beem qualifrtd prior to use. The highest pvrity acids appficable, 18 megohm, 
double dei- water, acid-leached triple-rhsed bottles, and Class A glassware have been uscd in all prepadom. 
Bomogeneity: 
The Homogeneity of the CRM has b n  confirmed by procedulres consistent with IS0 guide 17025, I S U W C O  N28O 
and ASTM D6362-98 Appendix X2. Random, replicate sampIcs of the final, packaged material have bem analyzed for the 
certified values by procedures consistent with &e iateaded usc of the CRM. 
Tht m&mnatical expression k&m is employed to detenaint the SarnpIing size 
s = relative standard deviation in H for one component of the smple. (je. The sub-sampling uncertainty) 
R = the sub-sampling mass 
b* m w  of subesampla nccessarjl to ensure a relative sub-sampling error of 1% (68% confidence level) ia a single 
dcterminatiwr 
Statlistbd estimator and Confidence limits: 
The d c d  value 'x' listed on &e reverse ofthis document is at &e 95% levtf of coddence and cau be expressed 85 
X - x + W  where X =Trut v&e (Labeled Value), UI Expanded uncertainty 
U=Iq where b2 is the coverage factor at the 95% c d d e n c c  lwel 

Certification Travder RePo* 
All certified values reportad m e  derived ficnn Travela &port (Spex CertiPrcp's traceability documentation) jdentified by 
the lot number of this CXM. For M e r  infmation contact CRM Sales. 
Legal Notice: 
SPEX &@rep reference materials &e not for any cosmetic, drug or household application and are to be used ody 
qualified individuals who me trained in appqrhte proccdtaes, No claims against SPEX CertiPrep, Xnc. of any kind 
whatsoever, whether based ~b breach of m t y ,  allcgcd negligence, or otherwise, with nspoct to this RM shall be m w  
thaa the purchase price. In DO e v a  shaU SPEX CCrtiFrep, Enc. be liable for any loss of  profits or any incidental, s p a  or 
consequential damages. 

is obtained by combining tbc indfriw elerneat standard mCcrtBinty components md u, &LIP 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX 4 Fax: 732-603-9647 CRMSalesBspexcsp.com www.spexcsp.com 
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Lot No. 11-5nm 
Description : 1000 mg/L Molybdenum 

This ASSU&$IVCE @ certified reference material, CRM, is intended p-y 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. 

CertiffedValue: loo0 m a  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity @l’H4)6(Mo)7(0)24-4HZOLot# 0301 f C . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details o€ measurement uncertainties. 
Classical Wet Assay: 1000 mgL 
Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9H6?40)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 09989 w3.7 Degrees Celsius 

Matrix: H20 

+/-3,O rn& 
NIST SRM #3 I34 

m@ 

Trace Metallic Impurities ln the Actual Solution via ICP I ICPMS Analysis: 

Element mgL Element mg/L Element mg/L 

As 
At3 
AI 
Ba 
Be 
B 
Bi 
cd 
ca 
CT 
Go 

0.03 
<0.002 
<0.002 
4.00 1 
4.002 
<0.007 
<0.001 
so. loo 
0.0 10 
~0.003 
~0.001 

CU 
Fe 
Ga 
In 
K 
Li 
Mn 
Mg 
Ni 
Na 

0.003 
0.1 10 

co.001 
eo.00 I 
0.060 
4.003 

0.002 
<0.001 
‘CO.00~ 
c0.002 

Pb 
Rb 
Re 
Sr 
Sb 
Si 
Ti 
TI 
V 
Zr 
zn 

<0.001 
<0.001 
0.030 

CO. 00 1 
<0*001 
<0.200 
0.003 

<0.001 
0.004 
4.00 1 

0.006 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of b e  certified concentration inclusive of mcertainty 
of measurements and other effects, such as transpiration losses, for 8 period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
tramported and stored under laboratory conditions. 

Certifying Officer: A/* M e -  
(gJ c3. w 

Date of Certification: 
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This Certified Reference Material has been prepared and certified under an I S 0  9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quanti@@ Uncertainty in Analytical Measurement - Secund Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for che production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general a d  statistical principles 
IS0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Nate 1297 
ILAC-(312-2000: Guidelines €or the requirements for the competence of reference mtexials producefi 
ISOREiMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep h m  pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however s o w s  of all materials used in the preparatiun and testing of 
SPEX CertiPI.Ep CRMs as tracked and documented. For f e r  information contact C M  Sales. 
Instructions for Use: 
Primary usage of this C W  i s  in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
on@ matfix solutioa If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a sp&e or with a spike, again with 
appropriate compatibility considerations. A11 solutions should be thoroughly mked, by shaking, prior to use and never 
pipetted dinxtly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation, Ail materials, equipment, 
analytical instrumentation and personnel have been qWied prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leachsd triple-rinsed bottles, and Class A glassware have been used in df preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2.  Random, replicate samples of the final, packaged materid have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathemtical expression k;=s2m is employed to determine the sampling size 
S = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at tkbe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vahe), U= E<qmded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% codidence level 
u, is obtained by combining the individual element standard uncertainty components u, and 12;= ~ Z U ?  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further informatian contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cusmtic, drug or household application and are to be used only by 
qualified individuals who are traincd in appropxiale procedures, No claim against SPEX CertiPrep, Inc. of q kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to lhis RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Xnc. be liable for any ioss of profits or my incidental, special, or 
consequential damages. 



Catalog Number: PLP9-2X/2Yf2T Lot No. 10-125p 
Description: 1000 mg/L Phosphorus 
Matrix: WO 

This ASSURANCE @ certified reference material, CRM, iS intended primarily for use 8s a 
calibration standard OT q d t y  control standard fop inorganic spectroscopic instrumentation such ai 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other medhods 
relevant to the certified properties listed below. 
Certified Value: 1001 m& 
Urncertainty Assacinted with Measurement: 
Certified Value is Traceable to: 
ne CRM is prepared gravimetticalb using high purity (NH4pop04 bt# 07901A.The 
certified value listed is tht average of values OM by classjcal wet assay and ICP s p e c m e  analysis 
Refer to side 2 for details of measuremeat uncertainties, 
ClassScplI Wet Assay: 1001 mgk 
NIethod: Precipitation using Magnesia Mixture. Filter, ignite and weigh 8s Mg2P207. 

Instrumental Anaiysis by ICP spectrometer: 1000 mg/L 
Uacertitled Properties: 

Density: 1.000 @ 22.5 D e e  CeIsius 

+/- 3.0 mglL 
MST SRM 3 f39a 

Trace Metallic impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgh Element mg/L Element mgL 

Al 
As 
Ag 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
C O  

O.Wt 
a001 
a.001 
4 . 0  1 
0.001 
a.00 I 
a.001 
0.002 

4.001 
4.00 1 
4.001 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
M O  

Na 
Ni 

4.001 
0.002 

4.001 
a.001 
0.027 

a 0 0 1  
4.001 
4.001 
<0.001 

0.008 
4.001 

Pb 
Rb 
Re 
Si 
Sr 
sb 
Ti 
TI 
V 
zr 
zn 

4.00 1 
<0.001 
4.001 

0.085 
4.001 

0.01 
0.002 

4.001 
4l.001 
4.001 

0.02 

Balances are CalI'brated regularfy with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stabk to +/-0.5% of the certified concentration inclusive of uncertainfy 
of me8flueMeaRs and other effects, such as tmnspiratku losses, far a period of one: year from tbe 
date of cwtificatim. This guarantee is valid only when the material is kept tightly capped and 
transported and gtored under Iabmtory 

Date o€ Certification: certifying officer: ,AI- M e -  Au6 w". 



This Certified Refmce Material has been prepand and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Exprssion Of UnCertaiaty In Measurcmeat I995 
EWRACHEM/CITAC Guide: Quantifying Uncertainty in Analyn'cal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines hr the production of reference materials. 
IS0 Guide 17025: Ccrtfication of reference materials, g a d  and statistical principfes 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NIST Ttchnid Note 1297 
ItAGG12~2000: Guidelines far the requirements for the competence of reference materials producers 
Iso/REMco Ntso 
Material Source: 
All analytes and matrix materials ate obtained and verified by SPEX CertiPrep from prcqudified vendors BS per IS0 9000 
guideb '~~ .  Vendor idontific~ms &re proprietary, however Sources of all mattrids used 
SPEX CertiPrep CRMs are tracked and donrmented. For fmthcr infirnation contad CRM Sales. 
Instructions for Use: 
primary usage ofthis CRM is in neat fim or diitcd s&Uy with matrix of a purity at or greater than &e purity ofthe 
original matrix s6Mon. If dilution is requhdthc dilumt must be compatible with all certified analytm and mtah 
stabilizers appropriate forthe fiod of intended use. The C X v l  can also be used rn a spike or with a me, again with 
appropriate compatiility dderatbns .  AlI soMons should be thoroughly mixed, by shaking, prior to R S ~  and never 
pipetted directly fibm &e bottle. All svfaces tbaf come m contact with tbe solution must be thoroughly cleaned and 
Ieached prior to we. Dilutions should be performed only with Clans A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques bave been used &@out the prcpmtion. AI1 materials, equipment, 
analytical inStnnnmtation and personnel have been qualified prior to use. The  highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached trlplccrinscd bottles, and Class A glassware have been used in at1 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, TSO/REMCO N280 
and ASTM D6362-98 Appcodix X2. Raadom, replicate samples of the find, packaged matcriat have been analyzed for the 
csrtSed vafues by procedures consistent with the mended use of the CRM. 
The mathematical m s s i o n  lcps2m is employed tu determine the sampling size 
S = relative standard deviation in % for me compooeint of tht sample. (ie. The sub-sampling uncertainty] 
m = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The catifki vdue 'x' listed on the re- of this document is at the 95% level of cdidence and can bc expressed as 
X = x+/-W where X =True d u e  (Labeled Value), U= Expanded uncertainty 
U=ky where kp2 is the coverage faceor at the 95% confidence level 
u, is obtained by combining the individual dement standard uncCrtainty components q a i d  up JCu? 
Certification TraveIer Report: 
AIl certified values reported were derived &om Traveler Report (Spex CertPrep's traceability documentation) identified by 
the lot number of this CRM. For finthcr information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep ref'krence mat#ials m not for any cosmetic, drug or household application and are t~ be used only by 
qualified mdivkhak who arc M e d  in appropriate procedures. No ciairns against SPEX Certikcp, Inc. of any kind 
whatsoever, whether based 011 beach of warranty, alleged negligence, or atherwise, with respect to this RM shall be greater 
tbaa the purchase price. In DO event shall SPEX CertiPmp, hc. be liable for any loss of profits or any incidental, special, or 
copsequeatial damages. 

010227 

the preparation and testing of 

. 

= mass of sub-sample necessary to emurc a relative sub-sampling errur of 1 % (6 8% confidence level) in a single 

.. 



Catalog Number: P1LSI9-23XW” Lot No. H-33SI 
Description: 1000 rng& Silicon 
Matrix: H20 / 0.4% F- 

This ASSURANCE @ certified reference matmid, CRM, is intended primarily for use a~ a 
calibration standard or quality control strrndard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF, It can be employed jn USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001.5 mgL 
Uncertainty Associated with Measnrement: 
Certified Value is Traceable to: 
The CRM is prepared p3;avimebidly using high purity (lW4)2S$6 Lot# 0202lD.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. 
Classical Wet Assay: 1004 mg/L 

Method: Prec@itation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 

Instrumental Analysh by ICP spectrometer, 999 
Uncertified Properties: 

Density: 1,001 a 23.7 Degrees Celsius 

+/- 3.0 m a  
MST SRM #3 150 

(C9H70N)4[Si(Mo 12040)] 

mg& 

Trace Metallic Impurities in fhe Actual Solution via ICP / KPMS Analysis: 

Element m@ Element mgL Element mg/L 
Al 0.003 cu a 0 0 1  Pb 4).001 
& (0.001 Fe 0.02 Rb a.001 
As a .06  Ga 4).001 Re - <0.001 
Ba a.001 In 4.001 St  a.00 1 
Bc 4).#1 K 0.14 Sb a- 4.001 
I3 4.009 Li 0.008 Ti <O.OOt 
Bi 4 . 0 0  1 Mo 4.001 n a.001 
cd <0.001 Mg a.001 V a.001 
ca 0.01 6 un <O.OOJ zn 0.002 
cr 4).001 Na 0.003 zr 0.002 
C O  4l.001 Ni a 0 0 4  

Balances me calibrated regularly with weight sets -le to N S T  #32856, #32857 and 0th~~. 
’Ibis CRM is gummteud stable to +/-OS% of the certified concentdon inclusive of uncertainty 
of measurements and other effects, such as tranSpiration tosses, for a period of one year b n  the 
date of certificstion. This  guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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Ths 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 Measumnent 1935 
EURACHWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the pfoduction of reference materials, 
IS0 Guide 17025: Certification of reference materials, general and slatistical principles 
I S 0  Guide 3 1 : Contents af certificates of reference materials 
NIST Technical Note 1297 
ILAC412-2000: Guidelines for the requirements €or the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and mat~x materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing Of 
SPEX Certmp CRMs are tracked and documented. Far 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 inatxix solution. If dilution is required the diluent must be compatible with all certified anafytes and contain 
stabilizers appropriate for the period of intended use. The CRM can ako be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking prior to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thomughty 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 been used throughout the p~paration All materials, equipinent, 
analykal instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, IS megohm, 
double deionized water, acid-leached triple-rinsed battles, and Class A glassware have been used in dl preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use af the C M .  
The mathematical expression k=s2m is empIoyed to determine the sampling si= 
s = relative standard deviation in % for one cornpQnent of the sample. (ie. The sub-sampling uncertainty) 
M = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a s i d e  
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the merse of this document is ;the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, when: k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty compollents Ui and U, 4%;” 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedum. No cIaims against SPEX CertiPrep, IN. of any kind 
whatsoever, whether based on breach of warranty, aileged negligence, or otherwise, with respect to this RM shalf be greater 
than the purchase price. In no event shalt SPEX CeWrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- . - - . - . - 



n 

0 2004 SPEX CertiPrep, Inc. 



This W f i e d  Refmce Material has been prepared and certified under m LSO 900 1 system consistent With the folluwhg 
guides: 
Guide To The Expression UWncertahty In Measurement 1995 
E U R A C W C I T A C  Guide: Quantifyins Uncertaq in halyrical Measument - Second Edition 

IS0 Guide 34: Quality system guidelines fix the productioqof reference materials. 
IS0 Guide 17025: Cettification of reference materials, g e n d  and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materiais 
NIST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of refmnce materjals producers 
WIREMCQ N280 
Material Source: 
AN andyks and matrix materials are obtained and verified by SPEX CwtZrep 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 Ccrtiprep CRMs are tracked and downmted. For M e r  informetion contact CRM Sale. 
Instructio~s for Use: 
Primary usage of tbb CRM is in neat form or diluted serially witb matrix ofa purity at or greater than the purity of the 
original matrix solution. If dilution i s  required &e difuent mast be compatible with all certified analytes and contain 
stabibrs appropriate for the p d o d  of intended use. The CRM can also be used as a spike or with B spike, again with 
apprapriate compat%ility cansiddons, All soiutions should be thoroughly mixed, by shaking, prior tu we and never 
pipetted duedy fkbm the bode. AI1 surfhces that come in contact WitZI the S O I ~ Q I I  must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfbnaed only with Ciass A volumetric glassware, 
Method of Preparation: 
Clean laboratory procedures and techniques bavc been used throughout the preparation. Alf materials, equipmen4 
analytical instrumcatation and personnel have been qualified prior to use. The highest purity acids appIicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have b a n  used in all preparations. 
€Io mogeneity : 
The Homogeneity of the CRM has been coofirmed by procedures cansisterst with IS0 guide 17025, ISO/REMCU N280 
and ASTM D6362-98 Appmaix X2. Random, replicate samples of tbc fmal, packaged material have been analyzed for the 
certified values by procedures consistentwitb the intended use of the CRM. 
The rnathcmaticaf expression kp&rn is employed to determine the sampling sire 
S = relative standard deviation in % for on6 component of the sample. (k. The sub-sampling uncertainty) 
m = the sub-sampling mass 

dctcminortinn 
Statistical estimator and Confidence limits: . 
The certified value 'x' listed on the reverse ofthis document is at &e 95% level of confidence and can be expressed as 
X - x+/-W where X =Tmc value (Labeled Value), U- Expanded uncertainty 
urku, where b 2  is the coverage factor at lhe 95% confidence level 
u, is obtained by combinin_a the individual elemant standard tmcertaintg components 
Certification Traveler Report: 
All ~~rti€ied values reported were derived fioTp Trsvekr Report (Spa CutPrep's traceabirity documentation) identified by 
the lot number ofthis CRM. For fkther information eontact CRM Sales. 
k g a l  Notice: 
SPEX Certiprq, reference materials arc not for any cosmetic, drug or household application and m to be used only by 
qualsed individuals who are traibed in appropriate procedures. No claims against SPEX CertiPmp, Inc. of any kind 
whatsoever, whether baed on breach of w m t y ,  alleged negligence, or otherwise, with respect to this RM SW be Qreata 
than the purchase price. In PO went shall SPEX CertiPrep, hc, be liable for any loss o f  profits or any incidental, special, or 
consequential damages. 
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* of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 

- 

md U, &j2 
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This ASSURANCE @ certified reference mateial, CRM, is intended p M l y  for use as a 
cakiiration standard or quality control standard for mo@c spec$oscopic instrumentation such as 
ICPQES, DCP, AA, ICPMS, and XRF. It can be employed h USEPA, ASTM and other methods 
relev& to the cerfifid properties Listed below. 
c e f i e d  VdUe: 998 mgl L 
Uncertainty Associated witb Measuremat: 
Certified Value is Traceabk to: 
The CRM is prepared gravimetrically usmp,higb purity Strontium carbonate Lot# 09031B. The 
certified value W d  is the average of values obtained by classical wet assay and ICP spectrometer a d y s ~ ~  
Refer to sMe 2 for detaibp of measurement uacertatoties. 
Classical Wet Assay: 997 mgL 
Method: EDTA titration using Methyl Thymol Blue as mdkatm. EDTA standardized against Pb(N03)2 

NIST SRN #928 

Instrumental Analysis by ICP spectrometer= 
Uncertiffied Properties: 

+/-3 .Om& 
MST SRM #3 153a 

999 mg/f, 

Density: 1.009 @ 24.3 D e q p e  Celsius 
Trace MetaUic Impurities in tbe Actual Solution via ICP / IcfMS Analysb: 

Element m f i  Element mg/L Element mg/L 
Al 0.001 cu 4.001 Pb 0.00 1 
As 4l.001 Fe 0.001 Rb co.00 1 
Ag e.001 Ga <0.001 Re 4.001 
B (0.004 fn 4l.001 S i  0.002 
Ba 0.02 K 0.0 15 Sb .<0.001 
Be a.001 Li a.001 Ti 4.001 
Bi 4.001 Mg -=a.OOl TI 4.001 
C& 0.008 Mn <0.001 V 4.001 
cr .=0.004 Mo <0.001 zr 0.004 
cd <0.001 Na 0,005 zn 0.04 
co a.001 Ni a.001 

B d w  are calibrated nplwly witb weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/d].S% of the certified mncentfatiou inclusive of uncertainty 
of measurements and other effects, such as transpMoa losses, far a period af one year the 
date of certificatioa This guarantee is valid onty wben the material is kept tightly capped and 
transpmted and stored under laboratory M)nditjon~, 



This Certified Reference Material has beea prepared and certified under an IS0 9001 system consisat with the foUowbg 
guides: 
Guide To The Expression Of Uncwtahty In Measurement 1995 
EURACWEM/CITAC Guide; QuantiQkg Uncertaiaty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system @defines for the production of refwcnct rnateriak 
IS0 Guide 17025: Certification of r e k n c e  rnaterh!~, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NTST Technical Note 1297 
UC-Gl2-2000: Guidelines €or the requirements for the competence of reference materials producers 
ISO/REMCO "280 
Material Source: 
All an- and matrix materids arc obtained and verified by SPEX CeCtiPrep from pre-qualified vendors as par IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparatian and testing of 
SPEX Certiprep CRMs are tracked and documented, For further infunnation contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is m neat fom or diluted serially with masix of a purity at or greater than &e prnity of the 
onginai matrix solution. If dilution is required the dilumt must be compatible with all certified andytes and contain 
stabilizers appmpriate for the period of intendad use. The CRM can also be used 8s a spike OT with a spike, again with 
appropriate compatr'biliiy considerations, All solutions should be thoroughly mixed, by shaking, prior to we and never 
pipetted directly Wrn the bottle. All surfaces that come in contact with tbt solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed ody with Class A volumetric glassware. 
Method of Prepamtion: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
& d f i c d  instrumentation and personnel have been qudifitd prior to use. The highest purity acids applicable, 1 8 megohm, 
double deionized water, acid-Ieached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified v&es by procedures consistent with the intended use of the CRM. 
The mathematid Gxpression lpab is employed to determint the sampling size 
S = relative standard deviation in 96 €or one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
ks == mass of sub-sample necessary to ensure a refative sub-sampling error of 1 % (68% confidence level) jn a shgk 
determination 
Statistical estimator and Confidence limits: 
The cat&d value 'x' listed on the cevene ofthis document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertaint>, 
W = h  where k 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining &e individual element standard unceftainty components UJ and u, dCu: 
Certification Traveler Report: 
All certified values reported were derived h m  Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For finther infomation contact CRM Sales. 
Leg4 Notice: 
SPEX cer@nzp reference materials art not for any cosmctk, drug or household application a d  &re 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 
than the purchase price. b 110 event shall SPEX CertiPrep, Inc. be liable fur any loss of profits or my incidmtd, special, or 
consequential damages. 

ASTM Guide D6362-98 010233 

.' 



Matrix: 20% HCL 

This A S S U W C E  0 certified reference mattrial, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spmmcopic inStnmae ntation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certifed properties listed below. 
Certified Value: 997.5 mgL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 10951C.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

+/- 3 .O mfl 
NIST SRM #3 161 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mgL 
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigb as SnO2. 

Instrumental AnaIysis by ICP spectrometer: 996 
Uncertifled Properties: 

m a  

Density: 1.04 1 @ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analyds: 

Element mg/L Element mg/L Element mg/L 

AS eo. 10 cu <O.Oi>l Pb 0.001 
0.004 FC 0.10 Re co.001 Ai! 

A1 0.007 Ga <0.001 Rb <0.001 
0.002 B 4.001 In a 0 1  Sb 

Ba <O.OO'f K c0.20 Si 0.09 
Be a.001 Li <0.001 Sr <0.001 
Bi a00 t Mo <0.001 Ti <0.001 
co  0.007 Mn 4.001 TL co.00 I 
cd co.01 Mg ~0.001 V 4 . 2 0  

Cr 0.007 Ni 0.04s Zr co.00 1 

m 

Ca 0.07 Na 0.045 Zn 0.70 

Bdances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. 
This clul is guaranteed stable to +/-0.5%-0f the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration Xosseq 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. 

'05 
Certifying Officer: Ilf. FEB 

Date of Certification: 

Q 2004 SPEX CertiPrep, inc. 
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This CeTtified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foflowhg 
guides: 
Guide To The Expression Of Uncertainty In Measmmnt 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NlST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All anafytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalfied vendors as per IS0 900 
guidelines. Vendor idelaifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For hrther information contact CRM Sales. 
Instructions for Use: 
Pn?lmary usage of this CRM is in neat form or diluted serially with matrix of a punty at or greater than the purity of the 
original matrix solution. If  dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All sofutions should be thoroughly mixed, by shaking prior to use and never 
pipetted directly from the bottle. All surfaces tlmt come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A voluinetric glassware. 
Method of Preparation: 
Clean laboratory procedufes and teclvliques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and pensom1 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 codinned by procedures consistent with IS0  guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final, packaged material have been analyzed for the 
certified values by proceduxs consistent with the intended use of the CRM. 
The mathematical expression k,=s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a rekative sub-sampling emr  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed 
X = x+/-U where X =True value (Labeled Value), W= Eqxmded uncertainty 
U=ku, where k=2 is ttte coverage factor at tlme 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and &= h? 
Certification Traveler Report: 
All certified values reported were derived from Txaveter Report (Spex Certierep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiFrep reference inaterials are not for any cosmetic. drug or household application and are to be used ody by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, I=. of any kind 
whatsoever. whether based on breach of warranty, alleged negtigence, or otherwise, with respect to this RM shall be greater 
than the puxluse price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of  profits or any incidental, special, or 
consequential damages. 

m 

203 Norcross Avenue Metuchen, N) 08840 USA 
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Catalog Number: PLBf4-2XQY Lot No. IO-173BI 
Description: 1000 mg/L Bismuth 
Matrix: 10% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for * J .~t as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XIRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified propehes listed below. 

Certified Value: 1002.5 m~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Bismuth Metal Lot# 04941B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Method: EDTA titration using xylem1 orange as indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumental Analysis by XCP spectrometer: f 002 ingL 
Uncertified Properties: 

Dens@: 1 .O52 @ 24.0 Degrees Celsius 

+/- 3.0 m a  
NIST SRM #3 106 

SRM #928 

Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element mg/L Element m& Eiement mg/L 
A1 0.02 cu <0.001 Pb 0.006 
As a.00 1 Fe 0.001 Re <o.oo I 
Ag 0.002 Ga 4.001 Rb 4.00 I 
B <0.002 In a.00 1 Sr <O.oOl 
Ba 0.002 K 0.0 10 Sb <o.oo 1 
Be 4.002 Li a 0 0  1 Si 0.005 
Cd <0.001 Mn <o.ool Ti <0.002 
eo 4.00 I MO <0.001 T1 a.00 1 
Ca 0.125 Mg -4.001 V a.00 I 
Cr <O.W t Ne 0.006 Zr <O.oo t 

Ni 0.002 Zn 0.03 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable tu +/-OS% of the certified concentration inclusive.of uncertainty 
of measurements and otfier effects, such as transpiration fosses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capper! 2nd 
transported and stored under Iaboratory conditions. 

'BA 
Certifying Officer: , N* u s  'lgl 

Date of Certification: 



010237 
Thk Certified Reference Material has been prepared and certified under an 1SO 900 1 system consistent witb the following 
guides: 
Guide To The Ercprcssion Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Qu- Uncertainty in Analytical Mcasurcrntat - Second Edition 

IS0 Guide 34: Quality sysbxrt guidelines for the production of reference materials. 
IS0 Guide 17025: Wfication of reference matdah, g e n d  and statistical principles 
IS0 Guide 3 1 : Cuntents of certificates of reference materials 
NIST Technical Note 1297 
ILAGG12-2000; Guidelines fur the requirements for the cobpetencc of rcfcrence materials producers 
JSUIREMCO N280 
Material Source: 
All anws and matrix matterials art obtained and verified by SPEX Cartiprep &om prequdifitd vendors as per IS0 9000 
guideimes. Veador identifications rn proprietary, however sources of all materials used in the preparation and testing a€ 
SPEX CtrtiPrep CRMs are tracked and documented. For M e r  information contact CRM Sales. 
Instructions for Use: 
Primary usage of tbis CRM is m neat form M diluted seriaUy with matrix of a purity at or greater &an the purity of the 
original matrix solution. If dilution h required the dilu- must be cmpati%lc with all ctrtified malytes md contain 
stabilizers appropriate for the period of intended we. The CRM can also bu used 8% a spike or with a spike, again with 
appmpriate compatifbil& considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted d b d y  fiom tho bottle. A11 surfkcm &ai come h contact witb the solution must he thoroughly cleaned and 
leached prior to use, DiIutionS should be perfbrmcd only with Class A vofumceic glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have k e n  used throughout tfic preparation, All rnaterids, equipment, 
analfid instrumentation and pe~sonntl have been qualified prior to use. The highest p w  acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rhstd bottles, and Class A glassware have b a n  used in all preparations. 
Homogeneity: 
The Homogcn&y of tho CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the frpal, packaged material have h e n  analyzed for the 
certified values by produrcs consistent with the intended use of the CRM. 
The mathematical expression k=&n is employed to detmine the sampling site 
S = relathe standard deviation in % for one cornpotlent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, - mass of sub-sample necessary to ensure a relative sub-sampling error of I % (68% confidence level) m B single 
determination 
SfatkticaI estimator and Confidence limits: 
The c&ed value 'x' listed on the revent of this document is d the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expand4 uncertainty 
Uxku, where b 2  is the coverqc factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components q and u, h t ?  

Certification Traveler Report: 
A I  certified values reported were d&ed ftom Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For mer infomatb~ contad CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference matterials arc not for any cosmetic, drug or household application and are to be used only by 
qualified hdividuals who are traiatd in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatwcwr, whether based on breach of wamnty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event &all SPEX Certiprep, hc. be liable for my loss of profits or any incidental, special, or 
consequential damages. 

ASTM Wde D6362-98 

- 

I IS09001 I 

203 Norcross Avenue 1 Metuchen, Nj 08840 USA 
732-549-71 44 lw800-'LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PlJ.A2-2X/2Y Lot No. 11.-mA 
Description: 1000 mgL Lan&a.nurn 
Matrix: 2% HN03 

o<iyz tt 

This A S S W C E  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 51 r 

Certified Value: 1000 m@ 4; XI 
Uncertainty Associated with Measurement: +/-3 .Orng/L 

i S k p  

I hi 
yJr + -  7 

pl; 2 .*..I 

' i  
; i i i  
i f ; !  Certified Value is Traceable to: 

The CRkl is prepared gravimetrically using high purity La(N03)3-6H20 Lot# 039516 - The 
certified value listed i s  the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: I000 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

NXST SRM #928. 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

NlST SRM #3127a 

mg/L 

Density: 1.010 @ 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
Ce 0.02 
Ca 0.029 
r>r -4.001 
Er <o,oo 1 
EU c0.001 
Fe 0.005 
Gd co.001 
Ga <O.OOJ 
Hf <0.001 
WO. 4.001 
In <#.001 

Element mg/L 
Lu <O.oo 1 
Mil (0.001 
Mo <0.001 
Nd <0.001 
Ni <0.001 
Na 0.0 1 
Pr 4 . 0 0  1 
Rb <0.001 
sc 0.002 
Sm <0.001 

Element mg/L 
Th <0.001 
Trn <0.001 
Ti <0.001 
Tb <0.001 
Ta <o.oo 1 
TI <0.00 I 
V <o.m 1 
W <o.oo 1 
Y 4 0 0 1  
M a.00 1 
zr <0.001 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others. 
This C M  is guaranteed stable to +/-US% of the certified concentration inclusive of uncertainty 
of measurements and other efl', such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: m a  Certifying Officer: N* w d  
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This Certified Reference Material has be= prepared and ccrtifiiad under an [SO 900 1 system consistent with thc foUfowing 
guides: 
Guide To The Expression Of Uncwtaiaty Tn Measurneut 1995 
EURACHEM/CX"..C Guide: Quantifying Uncertainty in And@& Mcasuwnent - Sccond Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system gaidclincs for the producthn of ref-= materials. 
IS0 Guide 17025: Certifidon of t e h c e  ma&fials, g t a d  and statistid pri0ciplcs 
IS0  Guide 3 1: Coutents ofcertiticertes of r e f m c e  materials 
NIST Technical Note 1297 
TLAC-G12-22000: Guidelines for .the requirements for the competence of refmce materials producws 
ISO/REMCo N280 
Material Source: 
AU an-s and matrix mattrids are obtained aod verified by SPEX Cwtiprcp frmn p w a l i f i d  vendors a per IS0 9000 
guidelines. Vendor identifications arc proprietary, however swrcfs of all materials used in the preparation and testing of 
=EX Certiprep CRMs are tracked and documented. Fur furt;her iriformafjoa contac€ CRM Sales. 
ZnstrP&ons for Use: 
Primary usage of this CRM is in ntat form or dihrted sMiazIy with matrix of a purity at or greater than the purity of the 
original matrix sohrtion. ?€dilutiop is mcpked the &bent must be comp&%fe with all certified andytcs and contain 
stabilizers appropriate for the period of intended use. The CRM can dso be used 5bs a spike or with a spike, agah with 
apptopsiak CompatiiiIity considerations. ALI sohxtions should be thoraughly mixed, by shaking, prior to use and never 
pipew directly b m  the bottle. AU surfbas that m e  in contact wi61 the solutkm must be thorougMy cleaned and 
leached prim to use. himions should be paformr?d only with Class A volmnctric glasswm. 
Method o f  Preparation: 
Clean taboratory procedures and techniques have bcen used throughout the preparation. A I! materials, equipmtnt, 
Edytkd hdrulZlenta~on and pnsonnel haye been qudified prior to use. The highest pUrity acids appficable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepdons.  
Homogeneity: 
The Homogeneity of the CRM itas been confinad by pcedures consobtent with IS0 guide 3 7025, ISOIREMCO N280 
and ASTM D6362-98 Appwdk X2. Randam, rcplicak samples of the final, packaged material have been analyzed for the 
ccrtSed values by pmccdmes consistentwith tbe  intended use of the CRM. 
The mathematical v s s i o n  lcpk is employed to determine the sa~lpling size 
S i= rcIative standard deviatioa m % far me compnmt of the sample. (ic. The subsampling unctrta'mty) 
m - the sub-sampling mass 
k,= mius of sub-sample necessary to ensure a relatin sub-sampling emr of 1% (68% confidence level) in a single 
detcrmhatiun 
Statistical estimator and Confidence b i t s :  
The certifidd value 'x' listed on the reverse of this document is at the 95% b e l  of confidence and can be expressed as 
X = x+/-U when X =True value (Labelcci Value), Urn Expmded uncazainty 
Utku, where k 2  is the coverage fitctor at the 95% cuntiidtnce level 
U, 
Certification Traveler Report: 
All certified values reported were derived fhm Travcler Report (Spex CertiPrcp's traceability documentation) identified by 
the lot number of this CRM. For further bfomatio~ contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials 8tt not for any cometic, drug or bousehold apptication and an to be used only by 
qualified M i d u a l s  who are mined in apprqxhtc pm~tdwe~.  No claims against SPEX CertiPrep, Inc. of any kind 
wba.tsOever, WMW based on bmcb of wamnty, dlcged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. Za no event shall SPEX MPrep, Inc. be liable for any loss o f  profits or any incidcntsl, s p w ~  or 

" 

obtained by combining &e individual element standard uncMtainty components uL and u, 

cons~uePtial damages. 

I IS09001 i 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX * Fax: 732-603-9647 CRMSaIesQspexcsp.com www.spexcsp.com 

http://CRMSaIesQspexcsp.com
http://www.spexcsp.com
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Catalog Number: PLY2-2X.f2Y/2T Lot No. m-my 

Matrix: 2% HN03 . .  

Description: 1,000 mg/L Yttrium 

This ASSlJ&$.NCE @ 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 mp;/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Yttrium Oxide 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl Thymol Blue 8s indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer; 
Uncertified Properties: 

+/-3 .O rn@ 
NIST SRM 3 167a 

Lot# Ot031B. The 

NIST SRM #928. 

1000 rn@ 

Density: 1.01 1 @ 2 1.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP I ICPMS Analysis: 

Element 
Ce . 
C8 
DY 
Er 
Eu 
Fc 
Gd 
Ga 
Hf 
HO 
In 

mg/L 
<0.001 

0.007 
<o.oo 1 
<O.W t 
<o.oo 1 

0.0 15 
<o.oo 1 
4.001 
<0.001 
<0.001 
4.001 

Element 
La 
Lu 
Mn 
Mo 
Nd 
Ni 
Na 
Pr 
Rb 
sc 
Sm 

Element 
Tb 
Tm 
T1 
Th 
Ta 
Ti 
V 
W 
Yb 
z r -  

mgft  
co.00 1 
<0.001 
4.001 
<0.001 
<0.001 
co.00 1 
€0.00 1 
4) .oo 1 

. co.00 I 
a.00 1 

Balances are calibrated regularly with weight sets'traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date o f  certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. + ,  

--.- .. . .!a. . 
'0th . 

Date of certification: ' . ' a*'' arti9ing Oscer: M u w  10( 
'1 



010241 

This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertamty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines €or the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materiais 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All d y t e s  and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9OOO 
guidelines. Vendor idetljtfications are proprietary, however sources of all materials used in the pxpamtion and testing of 
SPEX CertiPrep CREvls are tracked and documented. For further information contact CRM Sales. 
Instructiions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the puhty of the 
original matrix solution. If dilution is required the difuent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. A31 solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dimtly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, ‘18 megohm, 
double deionized water, acid-leached triple-rinsed botties, and Class A glasswm have been used in dl prepamtions. 
Homogeneity: 
The Homogeneity of the CFW has been codinned by procedures consistent with IS0 guide 17025, I S O ~ C O  N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material l w e  been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression &=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mss of sub-sample necessary to ensum a relative sub-sampling enor of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cextified value ‘x’ listed on tile 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 C)So/~ confidence level 
u, is obtained by combining the individual element standard uncertainty components u~ and uc- ~ Z U ?  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX 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 CeitiPrep, Xnc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM sftall be greater 
than the purchase price, In no event shall SPEX CcrtiPrep. Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

I 
I 

I 
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Catalog Number: PLPD3-2W2Y Lot No. 9-99PD 
Description : 1000 mgL Palladium 
Matrix: 10% HC1 

This ASSURANCE @ certified reference material, CRM, is intended pJ.imarily for use as a 
calibration standard QT quality control standard for inorganic spectroscopic instrumentation such as 
JCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
CeMied Value: 999 m~ 
Uncertainty Associated with Measurement: 
Certified Value i s  Traceable to: 

+/-3 .O m g L  
NIST SRM #3 13 8 

The C M  is prepared gravimetrhlly using high purity Palladium Metal Lo# 0602 1C. The 
certified value listed is the average ofvalues obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mg/L 

Method: Precipitation usjag Dimethyl Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2. 

Instrumental Analysis by ICf spectrometer: 
Uncertified Properties: 

1000 mg/L 

Den@': 1.017 @ 24.2 Degrees Celsius 
Trace Metallic Impurities i~ the Actual Sofutioa via ICP / ICPMS Analysis: 

Element mg/L Element rng/'L EIement mg/L 

AI 0.002 Fe 0.033 Re 4.00 I 
All 0.002 Ga <Q.OOl Rh <0.001 
Ag 4.001. Ir cO.OOX Rb -=o.oo 1 
B <0,001 In a .001  R U  <0.001 
Be ~O.OOf Mg 0.00 1 Sn <0.001 
Bi <0.001 Mn a 0 0 1  Te a 0 0  1 
CS 0.006 N8 0.005 Ti <0,001 
Cd <Q.O01 "i 0.001 W a.001 
co <0.#01 Pb 0.002 Zr a.00 I 
Cr <0.002 Pt 0.008 Zn 0.06 
CU 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others+ 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from tbe 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
trmsportcd and stored under laboratory conditions. 

Date of Certification: # '05 certil~ying officer: #* 
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This Cwtifitd Reference Material has been prepared and certified under an IS0 900 1 system consistent With the following 
guides: 
Guide To The Expression Of Uoce&~ii~ty In Mamenrent 1995 
EURACHEMICRAC Guide: Quantiwg Unccrtahty in Analytical Measurement - Second Edition 
A S W  Guide D63 62-98 
IS0 Guide 34: Quality system guidelines for the production o f  reference materials. 
IS0 Guide 17025: Certification of reference matcrhis, general and statisticaf principles 
IS0 Guide 3 1: Conmts of certific&s of reference materials 
NIST Technical Note I297 
LAC-G12-2000: Guidelines for the requirements for the competence o f  reference materials producers 
ISOKEMCO 24280 
Material Source: 
All analytes a d  matrix materials arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials uscd h the  preparation and testing of 
SPEX cwtfprep C R M  art tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diIuted seriaIly with matrix of a purity at M greater than the purity of the 
original matrix solution, Ifdhtim i s  required the diluent must be compatible with all certified analytts and contain 
stabilizers appropriate for the period of intended 1)s~. The CRM can idso be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surfaces that come in contact with the solution must be thoraugldy cleaned and 
leached prim to we.  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, 
andflcal instrumentation and personnel have been qualified prior to use. The h@mt purity acids applicable, I 3  n c g o h ,  
doubfc deionized water, acid-leached triple-rinsed bottIes, and Class A gltusware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTtLl D6362-98 Appendix X2. Random, replicate samples of the fmal, packaged material have bean analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k;vh is employed to d e t m i n e  the sampling size 
S - relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
III = the sub-sampling LII~SS 

= mass of sub-sample necessary to mare  a relative sub-sampling error of 1 % (68% confidence level) m a single 
dctennination 
Statistical estimator and Confidence limits: 
The certifkd vdue ‘x’ listed on the reverse of tbis document is a? t€~c 95% level of confidence and can be expressed BS 
X = x+/-U where X =True value (Labe’Ied 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 lutcertainty cornponent~ ti4 and u, ~ Z U :  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spcx CertiPrep’s traceability documentation) identified by 
the  lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertjRep reference materials are not for any cometic, drug or household application and are to be used only by 
qualified indh4duaJs who are tmined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kiad 
whatsoever, whaher based on breach of wamtnv, alleged negligence, or otherwise, with respect to ?his RM shrtll be great= 
than the purchase price. In no went shall SPEX CertiPrep, lac. be liable for any loss of profits or any i n c j d d ,  s p e d a  or 
consequential damages. 

‘ 
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Catalog Nu M ber : PLS9-2X/2Y/2T Lot No. 10-122s 
Description: 1000 mg/L Sdfur 
Matrix: €320 

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 
XCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001 mg/L 
Uneertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3 .Om& 
NIST SRM #3 154 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 M@L, 

Method: Precipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 r n g L  
Uncertified Properties: 

Density: 1.001 I@ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Al <0.001 cu €0.001 Pb 4 . 0 0  1 
As 0.003 Fe 0.014 Rb <0.001 

3 <OB0 1 In ~0 .001  Si 0.003 

Be <0.001 Li “=o.oo I Sb €0.00 1 
Bi <0.001 Mg 0.005 Ti <0.001 
Ca 0.012 Mn c0.002 TI co.00 I 
Cr <O.OO I Mo 4.00 I V <0.001 
cd a.00 1 Na 0.0 1 Zr <0.001 
co <0.001 Ni ~0.001 Zn <0.002 

Ag -=0.001 Ga a.00 1 Re <0.001 

Ba (0.00 1 K CO. IO Sr <Q.U01 

Balances art calibrated regularly with weight sets traceable t o  NIST #32856, #3285? and others. 
Tbis CRM is guaranteed stable to +/-OS% ofthe c d i e d  concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of dfication. This g u m t e e  is valid only when the material i s  kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: cJ&4 - = - Certifying Officer: #. M- 

- 

Q 2000 SPEX CertiPrep, Inc. 
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This Certifjed Refcrence Material bas been prepared and certified under an IS0 900 1 system consistent With $It following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EUUcflEM/CITAC Guide: Quantifjhg Uncertainty In Analytical Memremcnt - Second Edition 
ASTM Guide Dci362-98 
IS0 Guide 34: Quality system guidetines for the production of reference materials. 
IS0 Guide 1702s: Certification of reference materials, generd and statistical principles 
IS0 Guide 3 1: Contents of certificates of mfetence materials 
NIST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISo/RI3Moo N280 
Material Source: 
AU anam and matrix materials are obtained and verified by SPEX CertiPrep Erom pre-quaiified vendors as per IS0 9000 
guidelines. Vendor identificgtions are proprietary, however Sources of ali materials used in the  preparation and M n g  of 
SPEX k t 9 1 - e ~  CRMS are tracked and documented. For further information contact CRM Sales. 
Instructions for Use; 
Primary usage ofthh CRM is in neat form or diluted seriaUy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is recpked the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used 8s B spike or with a spike, again with 
appropriate compatiiility considera.tions. All solutions should be thoroughfy mixed, by shaking, prior to use and never 
pipetted directly from tho bottle. All nufaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dihtions should bc perfamed only with Class A volumetric gIassware. 
Method o f  Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AH materials, equipment, 
d f l c d  bstrummtation and pcrsormcl have bcen qualified prior to use. The highest purify acids appIkabIe, t 8 megohm, 
double deionized water, acid-Whed triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with EO guide 17025, ISOIREMCO N280 
and ASTM D6362-998 Appendix X2. Random, replicate samples o€ the fmal, packaged material have been analyzed for the 
certified d e s  by procedures cuasistent with the intended use of the CRM. 
The mathmatid expression Iysb is employed to detmirrc the sampling size 
S = relalive standard deviation in % for one component o f  the sample. (k. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k,= mas of sub-sample necessary to ensure a relative sub-sampling error of 2% (68% confidence level) in a single 
detmination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% IeveJ of confidence and can be expressed BS 

X = x+kU where X =TN~ value (Labcfed Value), Ut Expanded uncrrtainty 
U=ku, where k-2 is the coverage factor at the 95% confidence level 
U, iS obtained by combbhg the individual element standard uncertainty components b, and u, ~ C U ?  
Certiiication Traveler Report: 
AZI certified values reported werc derived h m  Traveler Report (Spcx CertiFrep's traceaMity documentation) identified by 
the lot number of this CSRM. For kther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for my cosnctic, drug or household application and an to be used only by 
tpdifitd mdivianals who are trained in appropriate procedures. No claims against SPEX CtrtiPrep, inc. of any kind 
whatsower, whether based on breacb of warranty, alleged negligtnce, or othcrwise, with respect to &is RM shall be greflter 
thau the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for aay loss of profits or any incidental, special, or 
cansequeDtia1 damages. 
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Description: 1000 mg/L Thorium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality contra1 standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 999 m~~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceabte to: 

+/- 3.0 mg/L 
MST SRM #3 159 

The CRM is prepared gravimetrically using high purity Th(N03)4-4H20 Lot# 01851R. The 
certified value listed is the average of vahes obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 rn& 

Method: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 
SRM #928. 

Instrumental Analysis by ICP spectrometer: 998 mg/L 
Uncertified Properties: 

Density: I .O IO (ii~ 22.0 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgLL 
Ce 0.0 1 
Ca 0.27 
DY <o.oo 1 
Er <o.oo 1 
Eu <o.oo 1 
Fe c0.0 1 
Gd <o.oo 1 
Ga <0.001 
Hf <0.001 
HO <0.001 
In <a001 

Element mg/L 
La 0.003 
Lu <O.OOI 
Mn <0.001 
MO co.00 1 
Nd 0.003 
Ni a 0 0  I 
Na 0.04 
Pr <0.001 
Rb 4).0o 1 
sc €0.03 
Sm <O.OOl 

Element mg/L 
Tb -4.00 1 
Tn 4.00 I 
Ti c0.002 
Ta 4.00 1 
T1 <o. 00 1 
V <0.001 
W 4.001 
Y 0.002 
Yb <0.001 
Zr <0,001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, ff32857 and others, 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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cnt with the following 

Guide To The Expression Of UnccXtainty In Measurement 1995 
l5UUCHEMICITAC Guide: QUantiQbg Uncertahv in Analytical Measurement - Wood Edition 

IS0 Ouide 34: Quality system guidelines for &he production of refmce materials. 
IS0 Guide 17025: Ccrtitication of reference materials, general and statistical principles 
IS0 Guide 3 t : Contents of certificates of reference matGfiaf~ 
NIST Technical Note 1297 
ILAC-4312-2000: Guidelines for the reguifements for the competence ofrefireme materials producers 
ISo/R33MCo N280 
Material Source: 
All analyks and matrix materials an obtainad and verified by SPEX CertiPrep from pre-qualifbd vendors as per IS0 9000 
gub~inw. Vendor idtntificatioas arc prop~etary, however sources of all mater& used in ble prepEtration and testing of 
SPEX certiprep ClRMS am tracked snd documented, For farther information contact CRM Sales. 
xnstradans for Use: 
Prhnary usage of this CRM b in neat firm or diluted s w y  with rnatrh of a purw at or greater than the of the 
origiaal matrix solution. Ifdilntion is rcqUired the diluent must be compab%lc witlr all certified analps and contain 
stabifizaas appmpw far the period of inteadad usu The cR;M m dso be used as a spike or with a spike, again with 
appmPriate compmiility cmWendions. AIl solutions should be thoroux;hly mixed, by shaking prior to use and never 
pipctttd directly b m  the bottle. All sufhccs tbat come in contact with tbe solutiion must be thoroughly cleaned and 
leached prior to use. Dihttfons should be performed only with Class A volumetric glassware. 
Method o f  Preparatiun: 
Cfean laboratory procedures and techniques have bca  wed thtorrghout the preparatbn, All materials, equipment, 
analflcaX instrumantation and pmsonnol have been qualifted prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsca bottles, and Class A glassware have been used in a11 preparations. 
Homogeneity: 
The Homogeneity of the CRM has bcen c o h e d  by procedures consistent with IS0 guide 17025, ISO/REMCQ N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the f b l ,  packaged material have bcca analyzed for the 
certified values by procedures OOnsiStant with tha mtmded use of thc CRM. 
The mathematical expression k p s h  is cmployd to determine thu satnpling size 
S = relative standard deviation 
rn =the subsampiing mas 

determination 
Statistid estimator and Confidence limits: 
The certifrcd value 'x' list& on the mwse ofthis docummt is at the 95% level of confidence and can be expressed as 
X = x%U whwe X *True value (Labeled Vahre), Urn Expanded uncertainty 
W- where k 2  is the coverage factor at the 95% confidence level 
U, iS obtained by combdg the individual element standard uncerLahty components ~i and up hu: 
Certification Traveler Report: 
All ce&ied values reported were derived h n  Traveler R e v  (Spex Ccrtifrcp's traceability documentation) identified by 
the lot m b e r  of this CRM. For fbrthcs hfomation contact CRM Sales. 
Legat Notice: 
SPEX certiprep re€emce materids an not for any cometic, drug or household application and me to be used only by 
qualified individuals who are trained in approprhe pmedurcs. No claims against SPEX CertiPrcp, Inc, o f  my kind 
whatsoever, whether based 011 bread of wamaty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEi3c CartiPnp, hc. be liable fbr any loss of profits or any incidenta?, special, or 
cvr.~sequentid damages. 

ASTM Ouide D6362-98 

% fbr one component of the m p k .  (k. The sub-sampl$g uncertainty) 

= maSS of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in st single 

203 Norcross Avenue Meluchen, NJ 08840 USA 
732-349-71 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: PLtJ2-2XDY Lot NO. ~0-127U 
Description: 1000 mg/L Uranium 
Matrix: 2% m03 

This ASNl"RApiCE @ certified reference rnaterkd, CRM, is btended primarily for use as a 
calibration standard or quality control standard for inorganic spectrcrst;opic instrumentation such 8s 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant tu the certified properties listed below. 

Certified Value: 1004 m@ 
Uncertainty Associated with Measurement: 
Certified Vdw is Traceable to: 

+/- 3.0 mgCL 
NIST SRM #3 164 

The CRM is p w d  pvimeirjcdly using Mgb purity Umim(V,Vr) Oxide Lot# 04001D. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details o€ measurement uncertainties. 
Classical. Wet Assay: 1004 mg/L 

Instrumental Analysis by ICP spectrometer: I005 mg& 
Uncertifled Properties: 

Density: 1.010 @ 21.6 Degree8 Celsius 
Trace Metaiiic Impurities fn the Actual Solution via ICP / ICPMS Analysis: 

EIement mg/L Element mg/L Element m@ 

Al 0.005 cu 0.01 Pb 0.008 
As 0.04 Fe 0.41 xib <0.001 
As 4l.001 Ga <0.001 Re 4.00  1 

Be a.001 Li <0.001 Sb 0.003 
Bi 4.001 Mg 0.002 Ti <a001 
Ca 0.09 Mn 0.003 Tt <0.001 
Cr a.002 Mo 0.004 V 0.004 
Cd 4.001 Na 0.08 zr 0.002 

B 4l.003 Txl co.001 Si 0.03 
€3ii <O.M)t K 0.022 Sr 0.003 

co 4.001 Ni 4.001 zn 0.06 

Balances are c&%rated regularly with weight sets Weable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of mettsummnts and d e r  effects, such as .transpiration losses, for a period of one year i b m  the 
date of certification. This guarantee is valid only when the materjiaf is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: JON - .- 4 Certiwg officer Nb 

8 2000 SPEX CertiPrep, Inc. 
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This C d e d  Referoncc Material has been p r e p d  and certified under an IS0 900 1 system consistent with the foUowhe 
guidts: 
Guide To The Expression Of Uncertabty In Measwemenr I995 
EURACHEWCITAC Guide: Quantifying Warn- in Anatyrical Measurement -Second Edition 

fSO Guide 34: Quality system guidcliiss for the productioa of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide! 3 1 : Contents of certificates of refaace materiak 
NTST TeGhnical Note 1297 
TLAGG 12-2000: Guidelines for %e requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All an- and matrix materials are obtained and verified by SPEX CertiPnp from prcqual5ed vendors as per IS0 PO00 
guidelimes. Vendor idcntifkatim am proprietary, however sources of all materials used in the preparation aod testing of 
SPEX certiprep CRMs m tracked and documented. For fmthcr information contact CRM Sales. 
Inshctions for Use: 
P r b a y  wage ofthis CRM is in neat form or dihrted seriaUy with matrjx of a purity at of greater than &e purity ofthe 
original matrix solution. Ifdilati~ is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intandad use. The CRM can also be used as a spike or with 3 @e, again with 
appropriate compatiiity considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the M e .  AI1 Surfaces that come h contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfmed only with Class A volumetric glassware. 
Metbod of Preparation: 

ASTM Guide DB362-98 

Clean laboratory procedures and achniques have been used thmughout the prsparation. All materials, equipment, 
analytical b - m o n  rand pusonnc~ havt been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached t r i p l e - b d  bottles, and Class A glassware have been used in at1 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procdurts consistent with IS0 guide 17025, I S O / W C O  N2BO 
and ASTM M362-98 Appendix X2. Random, replicate samples of the find, packaged materia! have been analyzed for the 
certified values by procadurts consistent with the intended use of the CRM, 
The rnatfimatical expression kps2m is employed to detminc the sampling size 
S = relative standard deviation in % for one component of the ssmple. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
&= mass of sub-sample necessary to ensure a relative subsampling error of 1 % (68% confidence level) ja a single 
detainasion 
Statistical estimator and Confidence h i t s :  
?he ctrtifitd vahle 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 

U..ku, where b 2  is the coverage &tor at the 95% confidence level 
U, is obtained by  comb^ the individwl clement standard uncertainty components ui and urn &u: 
Certification Traveler Report: 
AU certified V ~ U K  reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot m b e r  of this CRM, For further infomation contact CRM Sales. 
Legal Notice: 
SPEX Ctrtih.ep reference materials are not far any cosmetic, drug or household spplicdtian and an to be used only by 
qualified mdividuals who art tramed m appropriate procedures. No claims against SPEX CertiPrep, lac. of any kind 
~hatsowff, whether based on breach of w m t y ,  alleged negligence, or ofhmise, wkh .respect to this Rh4 shall be greats 
than the purchase price. In nu event shall SPEX Certih-ep, hc. be liable for any losf of profits or any incidentd, special, or 
consequential damages. 

X = x+/-U w f i a  X =TWC vatue (Labeled Vd), Urn Expanded uncertainty 



Catalog Number: H N 9 - 2 m Y  Lot No, 10-139w 
Description: loo0 m@ Tungsten 
Matrix: H20 
ms A S S W C E  @ certified reference material, CRM, is intended primarily fbr use as a 
dhatim standard or guality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A%, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the d e d  properties listed below. 
Certified Value: 1003 
Uncertainty Associated with Measurement: 
Certified Value b Traceable to: 

+/-3 .O mg/L 
NIST SRM #3 163 

The CRM is prf3pmd g;ravimetricdQ using hi& purity Ammonium +nlI@tate Lot# 02001w. 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: 1004 mg/L 

Instrumental Analysis by XCP spectrometer: 1002 mg/L 
Uncertified Propedes: 

Density: 0.9998 @ 21.7 Degrees Celsius 
Tmce Metallic Impurities in the Actual Solation via ICP / ICPMS Analysis: 

Element mgk Ebment mg/L Element mgL 

Al 0.003 C U  <O.OOl Pb <o.ooI 
As 0.004 Fe a 0 1  Rb 4.001 
Ag 4.001 Ga <0.001 Re 0.003 
B a.002 h <o.ool si 0.60 
Ba <0.001 K 0.13 Sr 4,001 
Ek 4 . 0 1  Li 4).001 Sb 0.00 1 
Bi 4.001 Mg CO.001 Ti 4.001 
ca 0.006 Mn a.001 TI a.001 
Cr c0.003 Mo 0.004 V 4l.003 
cd <O.W 1 Na 0.03 2k a.00 1 
co 4.001 Ni <o.oot zn 0.01 

Balances are calibrated regularly with weight sets traceable to NZST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of mcertainty 
of measments and other effects, such as transpiration losses, fur a period of one year from tbe 
date of certification. This guarantee is valid only when the material is kept tghtly capped and 
transported and stored under laboratory conditions. 

o 2000 SPEX CertiPrG, inc. 



This Certified Refefercc Material has been prepared and certified under an IS0 900 1 system consistent with the foUowing 
guides: 
Guide To The Expression Of Vacwtainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertahty in Analytical Measurement - Secoad Edition 
ASTM Guide D6362e98 
IS0 Guide 34: Quat@ system guidelines for the production of reference materials. 
IS0 Guide 17025: ctttifrcation of reference materiah, general and statistical principles 
IS0  Guide 3 1: Cout#lts of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: GuideLirses for the reqUirtments for the competence of reference materials producers 
ISo/REMco N280 
Material Source: 
All anatytes and matrix materids are obtained and verified by SPEX Cartiprep fmm pre-qualified vendors as per IS0 9000 
guidelines. Vendor identihtions am pr~pri~tary, however sources of all materials used in the preparation aod testing of 
SPEX CwtiPrep CRMs am tracked and demented. For firher information contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted s d y  with matrix of B purity at or g m i t ~ r  than the purity of tbc 
original ma& solation. If dilution is required the dilnent must be cornpaf3le with all certified analytes and contain 
stabilizers appropriate for the pkod of btended USC. Tbe CRM can also be wed as a spike or with a spike, again with 
appmprhte compatibility Considerations. AU solutions should be thomghly mixed, by shaking, prior to use and never 
pipetted directly €torn the bottle. All surfaces tjlat c a n t  in contact witb the solution must be thorougbEy cleaned and 
leached prior to  st, DjMons should be perfomed only with CIass A volumetric ghsswam. 
Method of Preparation: 
Clem laboratory procedurw and techniques have been used throughout the preparation. All materials, equipment, 
anaI).ticaJ inStruma*on and pome1  b v e  been qualified prior to use. The highest pUtity acids appficable, 18 megohm, 
double deionized water, acibleachcd triplc-rinscd bottles, and Class A glassware have been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedurts consistent wfth IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tSle finai, packaged material have been analyzed fot the 
certified vahres by procedures consistent with the intended use ofthe CRM. 
~ h c  matbematicd expression k=sh is cmp~oyed to determine the sampling size 
s = reldve standard deviation in % for one component of the sample. fie, The sub-sampling uncertainty) 
m * the subsamphg mass 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revme of this document is at tbe 95% level of confidence and CM be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=& where k 2  is the coverage factar at ?he 95% confidence level 
u, is obtained by combining the individual dement stan- uncwtsinty components ut, md u, dEu: 
Certification Traveler Report: 
All certified vdues reported were derived fiorp Traveler Report (Spex Ceztiprcp's traceability documentation) identified by 
&e lot number of this CRU For mer information contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep reference matdds m not €or any cosmcfjc, drug or household application and are to be used only by 
qualified individuals who art trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based OD breach of warmly, alleged negligence, or otherwise, with respect to this RM shau. be greater 
than the purchase price. h no event shall SPEX Certibp, bc. be Iiable for any loss of profits or any incidental, special, or 
consequential damages. 

010251 
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Catalog Number: PLZR2-m2Y/2T Lot No. 11-69ZR 
Description: 1000 rng/l, Zirconium 
Matrix: 2% HN03 

This ASSURANCE 49 certified reference material, CRM, is intended primarily for use as a 
calibration standard 01: quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and othez methods 
relevant to the certified properties listed below. 

CertifiedValae: 1004 mgL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3.0 mg/L 
MST SRM #3 169 

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 02041A.The 
certified value listed is the average of values obtained by classical wet assay and XCP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as ZrO2. 

Instrumental Analysis by ICP spectrometer: 1004 mg/L 
Wncertified Properties: 

Density: 1 .OI 1 @ 22.6 D e w s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mg/L Element mg/t Element mg/L 

AS ~0.001 cu <O.Odl Pb <0.001 
Ag 0.03 Fe 0.02 Re 4 . 0 0  1 
A1 0.004 Ga a 0 0 1  Rb (0.00 1 

Be <0.001 K (0.20 Sr '-' <0.001 
Bi 0.15 Li <0.001 Si eo. 10 
B 4.004 Mn <0.001 TI ~0.001 

cd a 0 0  I Mo 4.00 1 V <0.001 
eo 4 . 0 0 2  Ni <a001 Z U  0.00 1 

Ba 4.002 In <o,oo 1 Sb eO.00 1 

CT a.00 1 Mi! 4.001 Ti 4.003 

ca a 0 0  1 Na 0.004 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM i s  guaranteed stable to +/-0,5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is vaiid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

'05 
Certifying Officer: u w  FE8 

Date of Certification: 

I l f !  

Q 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCRAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification o f  reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-E 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All d y t e s  and mtr ix  materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor iden~ications are proprjetary, 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 conptibfe with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be hruughly 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 prepamtian. All materials, equipment, 
analvtjcal 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, XSO/REMCO N280 
and ASTM D6362-98 Appenix X2. Random, replicate samples of the fml, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the C M .  
The mathematical expression k=s’m i s  employed to determine the sampling size 
s = relative standard deviation in % for one comppnent of the sample. (ie. The sub-sampling uncertaitlty) 
m = the sub-sampling mass 
k= mass of sub-sample necessary to enSure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the FeverSe of this document is arthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, w h m  k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and UC- d2h2 
Certification Traveler Report: 
All certii3ed values reported were derived from Traveler Report (Spex CertiPrep’s traceability documemtion) identified by 
the lot number of this CRM. For further information contact CIiM Sales. 
Legal Notice: 
SPEX Certierep reference materials are not for my cosmetic, drug or household application and are to be used ody by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiP~p, h. 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 CkrtiP~p, Inc. be liable for any loss of profits or any iracided, Special, or 
consequentid damages. 

ASTM Guide D6362-98 

203 Norcross Avenue Metuchen, NJ 08840 USA 
- _ .  
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Catalog Number: pLNA2-3w3y 
Description: 10,000 mg/L Sodium =' w 

Matrix: 5% mu3 

calj.%dm standard or quality control standard for horgaaic spectroscopic inslmxnentation such as 

Lot No. V9-5(944 

 his ASS~JRANCE QP certified reference material, CRM, is inmded primarily for use as a 

ICPOES, DCP, AA, ICPMS, and XRF. It can be empioyed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: mg/L 
Uncertainty Associated with Measurement%- +/- 30.0 mg/L 
Certified Value Is Traceable to: 
The CRM is prepared gravimeerically using hi& purity Sodium Carbonate Lu&# 0503IC.The 

certified value fisted is the average of values obtained by classical wet assay and iCP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wethsay: 9983 mg/L 
Method: Evaporate to dryness. Fume With Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumental Analysis by ICP spectrometer: 9985 mglL 
Uncertified Properties: 

MST SRM ## 31 52a 
1 1 1 1  

Density: 1,048 @J 23.1 ~egrees  Celsius 
Trace Metallic Impurities in the Actual Solution via XCP / ICPMS Analysis: 

Element mg5 Element mg/L Element mg/L 

AI 4.001 cu 0.01 Pb 0.009 

<0.001 As 4 . 0  1 Fc 0.02 
<0.001 a 0 2  Ga <0.001 
a.002 

& 
B 4-05 In (0,001 

~0.001 B& 0.0 1 K 2.50 
Bt 4.009 Li Q.002 Si 0.14 

Bi 0.001 Mg 
a.001 Ca 0.75 Mn 

Re 
Rb 
Sr 
sb 

0.20 Ti 4-02 
0.00 1 TI cr 4.02 Mo <0.001 V 0 .02  

cd a 0 0 1  Ni Q.006 zr 4.01 
CO 4.001 zn 0.02 

Bahmces an CalibFated regularly with weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +-/-0.5Y0 of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of Certification, This guarantee is valid only when the material is kept tightly capped and 
banspded and stored under Iaboratory conditions. 

Date of Certification: 
*= - ZO@ 

~erti'&ing Officer: /v- UM 



This CcMied Refmace Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To Tbt Expression Of Uncertainty In Measurement 1995 
EURACWEM/CITAC Guide: Quanwhg Uncedahty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualify systm guidelines for the production of nfwence materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-Gl2-2000: GuidcIines for the requirements for the competence of reference materials producers 
ISO/REMcO N280 
Material Source: 
AU anal* and matrix materials arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identitications are proprietary, however sources of alt materials used in the preparation and testing of 
SPEX Certiprep CRMS etft tracked and documented. For fiuther infomation contact CRM Sales. 
Instructionti for Use: 
primary usage ofthis CRM is in neat form or a u t 4  stxiahy with matrix of a purity at or greater tfian h e  purity of tbe 
original matnic solution. If dilution i s  required the diluent muskbe compatibIe with dl certified andytes and contain 
stabilizlers appropriate for the period of intended use. The CRM can also be used 89 a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipeffed directly fkom the bode. All Surcaces that c m t  in contact with the solutisn must be thoroughly cleaned and 
leached prior to use. Dilutions should bc per€med o d y  with Class A volumetric glassware. 
Method of Preparation: 
Clean labodory procedures and techniques have been used throu@out the preparation, AI1 materials, equipmen4 
andyticd hstrumenution and personnel bave been qualified prior to use. Tfic highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached tripbrhsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
T h e  Homogeneity of tbe C W  has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and AS7M D6362-98 Appendix X2. Random, repijcate samples of the fmat, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression is employed to determine the sampling size 
s 
m = the sub-sampling mass 
k,= mass of sub-sample necessary to ensurer a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on tho reverse ofthis document is at the 95% level of confidence and can be expressed 85 
X * x+/-U where X =True d u e  (Labeled Value), U= Expanded uncertainty 
U-krr, where k72 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, ~ Z U :  
Certification Traveler Report: 
AH certified values reported were derived from Traveler Report (Spex Certifrep’s traceability documentation] identified by 
the lut number of this CIZM. For further informath contact CRM Sales. 
Legal Notice: 
SPEX CcttipreP reference materials arc not for any cosmetic, drug or household application and me to be used oaly by 
qualified individuals who are trained in appropriate procedures. No claims against SPWC: CertiPrep, Inc. of any kind 
whatsoever, whether based 011 breach of wamnty, alleged negligence, or otherwise, with respect to this RM shall be grcatcr 
than the purchase price. In no event shall SPEX CcrtiPrep, Inc. be liable for any i o s  of profits or any incidental, special, or 
consequential damages. 
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, 
Catalog Number: ICV-2A Lot NO.; 6-114MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard II 

This ASSWRANCE @'certifed reference rnateriai, CRM, is intended primarily for use as a 
calibration standard or qual* control standard for inorganic spectroscopic instrumentation such as 
ICPOES, K P ,  AA, ICPMS, and XM. It can be employed in USE€'& % ASTM and other methods 
relevant-to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates o f  individual elements using 
Class A laboratory ware to g h e  precise concentration. 

Instrumental Analysis by ICP Spectrometer: 

Ca 
K 
Mg 
Na 
A1 
Ba 
Fe 
c o  

2,000 
2,000 
2,000 
2,000 
1 ,m 
1,000 
1,000. 
500 

1,995.81 310% 
1,995.56 3 141a 
1,995.61 3131a 
1,995.63 3152a 
989.06 3101a 
999.68 3104a 
995.89- 3126a 
500.41 3113 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn' 
zn 

500 
500 
200 
200 
100 
1 00 
100 
100 

499.54 3136 
499,79 3165 
199.97 3112a 
199.98 3114 
99.44 3151 
99.16 3lOSa 
100.03 3132 
100.06 3168a 

Spex Reference Multk Lot # 1-58GM, 15-37AS, lfS17tAS REF 

Balances are caliirated regularly with weight sets traceable to NlST#s 32856,32867 and others. 
This CRM h garanteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year fkom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

c 

3 4  
Date of Certification: 5 Certifying officer: hr. W- 

Q 2000 SPEX CertiPrep, Inc. 



Tbk Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the foUowmg 
guides: 
Guide To The Ekpression Of Wncwtainty In Measurement 1995 
E I J R A ~ W C I T A C  Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D63 62-9 8 
IS0 Guide 34: Quality system guidelines for the produdon of rcfance materials. 
IS0 Guide 17025: Certification of reference materials, general md statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILpIC-Gl2-2000: Guidelines for the requirements for the competence o f  reference materials producers 
ISO/REMCO N280 
Material Source: 
AU analytcs and matrix materials are obtained and verified by SPEX cct.eiprep ftbm pre-qualified vendors as per IS0 9000 
guibeiines, Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX cwtiprep CRMs are tracked and documented. For M e r  information contact CRM Sales. 
Instructions for Use: 
Primary usage oftbis CRM is in neat form or diluted s d y  witb matrix of a purity at or &reatet than the purity of the 
original matrix solutioa If dilution is required the diluent must be compatible whh alt certified andytes and contain 
stabilizers appropriate for the period of intend4 use. The CRM can also be used as a spike or witb a spike, again with 
appropriate compatibility considerations. All sotutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. ALI swfbces that come in contact with the solution must be rhoroughly cleaned and 
kached prior to use. Dilutions should be performed only with Class A voIurnetric gbsware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the p r e p d o n .  All materials, equipment, 
analytical hstmnentation and personnel have been qualified prior to use. The highest purity acids appticable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of thc CRM bas been confirmed by procechrres consbent with IS0 guide 17025, ISO/REEACO N280 
and ASTM D6362-98 Appendix X2, Randam, replicate samples ofthe final, packaged material have been analyzed for the 
c d e d  values by procedures consistent with the intended use of the CRM, 
The mathematical expression lp#m is employed to determine the sampling size 
S = relative standard deviation in % for one compuent of the sample. (ie. me sub-samphg uncertainty) 
rn = the sub-samphg m a s  
fc, = mass of sub-sample necessary to ensure 8 relative sub-mphg errur of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence h i t s :  
The certifkd value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U wberc X =True value (Labeled Value), U= Expanded uncminty 
U=kut where b 2  i s  the covmge f k b r  at the 95% confidence Jevel 
u, is obtained by combining the individual clement standard uncertainty components ui and u, ~ X U ?  
Certification Traveler Report: 
All certified values reported were derived from Trawler Report (Spex CertiPrep’s traceaaility documentation) identified by 
tho lot number of this CRM. For further infomation contact CRM Sales. 
Legal Notice: 
SPEX CertSrep refcmce materiais are not for any cosmetic, drug or household application and rn to be used only by 
qualified individuals who are trained in appropriate procedures. Nu claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on breach of w m t y ,  alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shaU SPEX Ccrtifrcp, Inc. be liable for any loss of profits or any incidmw, s p d d ,  or 
consequential damages. 
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The CRM is prepared p;raVim&ically using high purity Antimony Metal tot# 04021A.Tbe 
certified d e  listad is the average of values obcaincd by c b i d  wet assay and ICP spectnsmeter analysis 
Re€er $0 sid+ 2 for details of measurement uncertainties. 
Classid Wet Assay: 1005 mg/L 

Instrumental Analysis by ‘ICP spectrometer: 
Wncertified Properties: 

1002 mgl L 

Element mg/L . Element mg/L Element m g l L  

Al 
As 
As 
B 
Ba 
Be 
BE. 
ca 
Cr 
cd 
CO 

0.03 
<o.oot 
4.01 
4.004 
4.001 
4).001 
0.002 
0.14 
a.002 
4.001 
a 0 0 1  

cu 
Fe 
Ga 
In 
K 
Li 
M g  
Mn 
Mo 

Ni 
N8 

0.002 
0.03 

4.001 
9).001 

0.01 
4.001 

0.005 
4.001 
4.001 
0.00S 

4l.001 

Pb 
Rb 
Re 
sr 
Si 
n 
Ti 
V 
zt 
zn 

0.009 
4.001 
4.001 
4),001 
a .0  I 
a.003 
4.001 
4.001 
4).001 

0.02 



This Cestifitd Refwence Material has been prepared and certified under an BO 9001 system consistent with the foilowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Qumtifybg Uncertainty h Anawcal Measurement - Second Editian 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guiddines for the produdon of refertnce materials. 
IS0 Guide 17025: Certification of reference mat&&, g t n d  and Statistid principtes 
IS0 Guide 3 1: Contents of certificaw of reference r n a t d l s  
NIST Technical Note 1297 
ILAC412-2000: Guidclioes far the requirements for the competence of reference materials producers 
Iso/REMco N280 
Material Source: 
AII malytes and matrix materials are obtained d vwEcd by SPEX CertiPrcp from pn-qudificd vendors as per IS0 9000 
guidelines. Vmdor identificatinns arc proprietary, however so- of all rnatcriah used in the preparation and testing of 
SPEX CertiPmp CRMs are tracked and docamcnted. For further information contact CRM Sales. 
Instructions for Use: 
Frimary usage of this CRM is ia neat form or diluted serialfy with matrix of a purity at or greater than the purity of the 
urighd matrix solution. Xf'dilatioa i s  rtquit.ed the diluent mast be compatible with dl cerMsd d y t e s  and contain 
stabili;t#s appropriate for the pariod of intended use. The CRM can also be used as a spika or with a spike, again with 
apprapriate cornpatr'bility Considerations. AlI solutions should be thorarrghly mixed, by shaking, prior to use and never 
pipetted dircdy from the bottle. AII surfaces that came m contact with tbe solution must be thoroughly cleaned and 
Ieachd prior to use. Dilutions should be PMfOrmed only with Class A volumetric ghswarc. 
Method of Preparation: 
Clean laboratpry procedurts and techniques have bten used thruughout the preparation, At1 materials, equipment, 
analyticd instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplwhscd Mes, and Class A glassware have been used in all preparations 
Eomogeneity : 
The Homogeneity of the CSRM has been confirmed by procedms umistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 06362-911 Appclix X2. Random, rcpl.kate samples of the final, psckagcd material have bten analyzed for the 
certified vahrcs by procedures coIlsmnt* tbc intended we of the CRM. 
The mathematical expression k-sb is arnployd to detnmhe the sampling size 
S = rehtive standard deviation kt % for unc component of the sample. (ie, The sub-sampling uncertainty) 
rn =the sub-samphg mass 

determination 
StatisticaJ estimator and Confidence limits: 
The ctrtificd 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 (tabeled Value), UI Expanded uncertainty 
Ueka, where k=2 is the C O Y ~ ~ C  fkctor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components q and u, 4Xq' 
Certification Traveler Report: 
AII certified values reported were derived fiom Traveler Report (Spex CertiPrep's traceability docmentation) identified by 
the lot nrrmber of this CRM. For finther information contact CRM Sales, 
Legal Notice: 
SPEX Certiprep reference materials am not for any cosmetic, drug or hmsehold application and am to be used only by 
qualified individuals who are trained in approPriatc procedures. No claims against SPEX CcrtiPrep, hc. of any lcind 
whatsoever, whether k e d  on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
thaa the purchase price. In no cvcat shall SPEX CkrtiPrep, hc. be liable for any loss cf profits or any incidmtal, spw or 
consequential damages. 
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= mass of sub-sample necessary to enstrc a relative sub-sampling error of 1 % (68% confidence level) in a singb 

3 203 Norcross Avenue 4 Metuchen, NJ 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRMSalesBspcIxcsp.com www.spexcsp.com 

http://CRMSalesBspcIxcsp.com
http://www.spexcsp.com
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This Certified Reference Material has been prepared and cereificd under an IS0 9001 system consistent with the followmg 
guides: 
Guide To The Expression of Uncertaitlv In Measurement 1995 
EUUCHEWCTI'AC Guide: Quantifying Uncertainty in Analyticai Mewrtment - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines fbr the produdon of refmee mate~als. 
IS0 Guide 17025: certification of re&rence materials, g e n d  and Statistical principles 
IS0 Guide 3 1 : Conteats of ctrtjficates of reference miiteriab 
NIST Technical Note 1247 
ILAC-G12-2000: Guidelines for the requ.imments for &he competence of reference materials producers 
IS0-m N280 
Material Source: 
AU andyks and matrix materials arc obtained end verified by SPEX C e r t h p  from prtqualified vendors as per IS0 9000 
guidetines Vendor identi5catioas are propriew, however sources of dl materials used in the preparation and testing of 
SPEX CcrtiPrep CRMs are tracked and documented. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat €ixm or diluted scrially with matrix of a purity at or greater than &e purity of the 
Original matrix solution, If dilntioa is required the diluent must be compatiile with all ccttified andytes and contain 
stabilkem apppriate fur the period of intEaded use. The CRM can also be used as a s p h  or wfth a spike, again with 
appropriate compatl'bility consideratioas. All sohtions should be tbomughfy mixed, by shaking, prior to use and never 
pipetted directly frbm the W, AU SUTfaces that come In contact with the solutiw must be tbarou3hly cleaned and 
leached prior to use. Dilutions should be pdormed ody with Class A volumetric glrsssware. 
Method of Preparation: 
Clem hb~mtory procedures and techniques have becn used throughout the pr~pamtim. AI! materials, equipment, 
analytical instrumentation and personnel have beem qdificd prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASRvl D6362-98 Appendix XT. Random, replieate samples of the final, packaged material have been analyzed far the 
cwtified values by procedures consistent with the iatended use of the CRM, 
The mathematical expression k=h  is employed to detmnme the sampling size 
s = reIathe standard deviation in % for one compormt ofthe sample. (ie. The sub-sampf'mg uncertainty) 
m = the sub-sampling mass 

determination 
Stat ist id estimator and Confidence limits: 
The certified value 'x' Iistcd 011 the reverse of hiis document is & the 95% level of confidence and can be expressed as 
X - x+/-U whcre 
ullku, whcre k2 is tbe coverage factcr at the 95% cwfXmce level 
u, is obtained by combining the individual element standard uncatainty components ut and u, 4x1~: 
Certification Traveler Report: 
AU certified values repwad wuz derived f b m  Traveler Report (Spcx CtrtiFrep's traceability documentation) identified by 
the lot number of this CRM. For further infomation contact CRM Sales. 
Legal Notice: 
SPEX certifrep reference materials are not for any cosmetic, chug or household appLicatiDn and are to be used only by 
qualified individuals who are trained in appropriate pmcdures. No claims again3 SPEX CertiPrep, Inc. of any kind 
whatsoever, whetber based on bmch of WBITBIlty, alleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. h no went shall SPEX C#LiPrep, Inc. bc Liable for any loss of profits or any incidental, special, or 
cansequential damages, 
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= mass of sub-sample necessary to ensure. a relative sub-sampling error of 1 % (68% confidence ievef) in a single 

" 

=True value (Labeled Value), U- Expanded anccrtainty 



i n o r g a n i c  v e n t u r e s  / iiv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsaies@ivstandards.com website: www.jvstan a dij. rq 
phone: 800-669-6799 732-901-1900 faX: 732-901-1903 

Of62EL 
c e r t i f i c a t e  of a n a l y s i s  

1.0 Inorganic Ventures I 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 [SO 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." 

DESCRlPTlON OF CRM Custom-Grade ~CIOCNI pg1mL Aluminum in 5% (abs) HNO3 2.0 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,020 j l40 vg/rnL 

Certified Density: I .070 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified V a l e  (Q = 
n 

(rp= ma 
xI = incSSvidual rewtts 
n = nurrb8r of meamwents 
E$ = The surrrrration d all sgnificatl mtitmted errors 
most c m n  a E  the errusfrom Instrumntal marenrartt, 
weighii dilution to volume, #Id the fixed err@ reported on t he 
NlST SM certificate ad anabsis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 'TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHOOS 
:; "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., 7993, definition 6.10) 
' 

This IV product is Traceable to NET via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,02u f 40 pglrnt 
ICP Assay NlST SRM 3101a Lot Number: 010808 

10,043 f 87 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsaies@ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances ate checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annuat!y compared to Gerhart Scab Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NtST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NET test number is 822/260017-98. At1 analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class t and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are cafibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NET Test Nos, an# Std Nos.: 769543, 2173681769543, 217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NiST test report Nos. 811/258522,811/2557078, and 2360913 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and qual@ control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN PghL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS, The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

5 AI 

M Sb < 0.00202 

!!!! As < 0.04032 

M Ba .c 0.04032 

0 Be 0.00017 

- M Bi < 0.00161 

- 0 €3 0.00975 

- M Cd 0.0f210 

- 0 0.10166 

n Ce < 0.02016 

M c s  0.00121 

I 0 Cf 0.00581 

M c o  < 0.01210 

!!! CU 0.02419 
M - Checked by ICP-MS 

M Q4 0.02419 

- M Er < 0.02016 

M Eu 0.012-Io 

- M Gd < 0.00403 

!!d Ga c: 0.00403 

- M Ge < 0.02419 

M Au < 0.01210 

M Hf < 0.00806 

!!I Ho c 0.00202 

- 0 In < 0.03000 

- M Ir 0.02016 

- 0 Fe 0.00954 

!g La < 0.00202 

M Pb c 0.01210 

e Li 0.00166 

M LU < 0.00161 

0 M9 0.00685 

M Mn c 0.01613 

0 Hg 0.00700 

hn Mo e 0.00806 

!!d Nd 0.00806 

12 Ni < o.00600 

M c 0.00202 

os 

M Pd 0.02016 

- 0 p 0.03000 

!!d Pt 0.00806 

- 0 K 0.01992 
0 - Checked by ICP-OfS i - Spectral Interference 

!!!I Pr = 0.0012t 

M Re < 0.00403 

!!d Rh 0.00403 

!!L! Rb 0.00403 

Ru 0.00806 

- M Sm 0.00403 

!!d S C  < 0.04032 

!!!! S@ < 0.03225 

- 0 si 0.07884 

h!! Ag 0.00806 

- 0 Na 0.06639 

M Sr 0.00202 

D s < 0.10000 

!!! Ta 0.02822 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
1CP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analyticat methods 
For the preparation of Working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

&! Te < 0.12095 

I M Tb 0.00121 

TI 0.00403 

!!! Th 0.00403 

!!d Tm 0.00161 

!d Sn 0.02016 

- 0 Ti 0.00705 

w < 0.04032 

- M u e 0.00806 

- M v 0.00806 

h!! Yb 0.00403 

- M ‘f 0.16126 

0 Zn 0.07676 

!!d Zr 0.02016 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATiON 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOhdOGENEIP/ - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recog n Ired 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 -0tntgrnational Certification Network: 
Argentina ( R A M ) ,  Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SF S), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSTT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Koma (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland P C K ) ,  Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerfand (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materiais Pfaduction - Accredited A2LA Certificate Number 883.02 
A 2 U  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELTEST) (EIKO-UBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (CUFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (LANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOACJ, Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVCAP) (ICEQ ES) 

10.4 tOCFR50 Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utiiization Facilities 

10.2 lSOllE& 17025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.5 4OCFRZI - Nuclear Regulatory Commission RepoMng Defects and Non-Compliance 

10.6 Mil-STD45662A (Obsolete10bserved) 



19.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010265 

11,i IV Shelf Ufe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf Me is limited primarily by transpimtion (loss of water from the solution) 8nd infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 5WmL low densrty 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 shouM not be used. Routine laboratory w e  of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 23, 2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 8y: JoAnn Struthers, QA Administrative Assistant 

J c A a t P A + -  d+- 
Certlffcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010266 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 us8 

e-mail: ivsaIes@ivstandards.com website: www. ivstandards.com 
phone: 800-669-6799 732-901-1900 faX: 732-901-1903 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Cabs is an IS0 Guide 34-2000 Certied Reference Material (CRM) Manufacturer: 

Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), 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." 

OESCRlPTlON OF CRM Custom-Grade 10000 ztg/rnL Calcium in 1.4% (abs) HNO3 2 .o 

' Certified Concentration: 10,035 f 24 pg/ml 

Certified Density: 1.037 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to anatyze this CRM. The folbwhg equations are used in the 
calculation of the certified value and the uncertainty: 

Certgl~Vatu?(s~ = & (t;) = mal 

n = nurrber d meaaaerrents 
ZS = lhe surrmatlm d all significant estirrrwtsd m s  
(Illlost c o r n  am the ewcrsfrominstrwl.ental m e ~ ~ e w e n t ,  
weighing, dWian ta v o m ,  srrd the flxed errs reported mt he 
NET SRhe certlfkate d mlySis.) 

n XI = maw results 

@I* 
Uncertainty (3 = J C E ~ , R ~ &  

The indeperKIent sarnpks t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidena 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 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or lnbmational standards. through an unbroken chain of comparisons an having stated uncertainfies." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
L1 This IV product is Traceable to NET via direct camperison 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. I Assay Method #1 10,035 f 24 pglrnL 
EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 10,046 265 pglrnL 
ICP Assay NlST SRM 37dh Lot Number: 000622 

mailto:ivsaIes@ivstandards.com
http://ivstandards.com


4.2 BALANCE CALIBRATION - Ail balancer (w4 &&d &lfy WktQ I n W H  ProcsdWS nmkar &lMM*OOl. 'h WlC)hla 
used for testing are annually cornparad to @ 4 f M  8 W  ~oq?oratlacl's mrstar wights end are hoceebls to !he National 
Institute of Standards and Techndogy (NIST), I"h9 Nl8T TmccrsMllty numbam ~ C B  QQ2476 Class 1 and 692476A + Clem 2. 
The NIST test number is 822/260017-98, Ail tWyW# brlrncaa am csflbrated every 4 months by Gerherl Scale Corp. I$ 
South Amboy. The balances are calibrated w(th 8 fila@@ 1 Wor class 2 anelytlcal welght set. These wights are M o d  
annuaily by a NIST 1 N V W  accredited wlibrgm I##, Tha NlST test numbar Is 822/260017-98. 

4.3 THERMOMETER CALIBRATIOM - The t h m m t s r o  msd In lha determinatbn of the finat dendtles are calibrated vs standard 
thermometer No. 903-2680 which was certified kr Accord~w~cc~ wlth ule procedures auHlned by ASTM En-87 and NtST 
Monograph 150 using NlST Test Nos. and SM Mu,;  708543,217368/789543,217388~P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermomm wtflch are not calibrated vs standard thermometer No, 903.2680 are 
traceable to NlST Identiflcatjon Nos. 92564,1t8016.471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

4 4  

TRACE METALLIC 1MPURITlES (TMI) DETERMINED BY ICP/MS AND ICP-QES IN pglmL 
Custom-Grade solutions are tested for trace metalltc lmpurlUes by Axial ICPUES and ICP-MS. The result from the most sensitive 
method for each element, Is repotted below. Sdutlons tested by 1CP-MS were analyzed in an UCPA-Filtered Clean Room, An 
ULPA-Filter is 99.9985% efflclent for the removal of partlcles down to 0.3 pm. 

GLASSWARE CALIBRATION - In-house procedure 3 - 0 2  Is used to calibrate ail Class A Glassware used in the 
manufacture and quality controt of Custom &a& Standards, 

5.0 

-r! u < 0.00002 

!!d k~ < 0.00273 

52 Mg 0.05295 

P Mn 0.00038 

e Hg < 0.05100 

Y Mo C 0.01366 

M Md 0.01366 

0 0,00230 

k? Nb 0.00342 

8 os 

M Pd e 0.03415 

0 p e 0.00480 

b!! < 0.04366 

M Pr < 0.00205 

kd R3 < 0.00683 

b! Rh < 0.00683 

!!!! Rb 0.00683 

M Ru 0.0136s 

M Sm 0.00683 

2 sc < 0.00002 

0 se c 0.00620 

Q $1 0.00132 

M AS 0.01366 

P Na 0.07000 

Sr 0.03530 

P s 0.00412 

Q Cu < 0.004oo M Pb 0.02049 sd K < 0.00170 !d fa 0.04782 h! a < 0.03415 

0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Solution Standard Element 

6.0 INTENDED US€ 
For the calibration of analytical Instruments Including but not limited to the follodng: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and DCP 
For the validation of analflcai methods 
for the preparation of W i n g  reference samples" 
For interference studies and the determlnaPon of correctlan coefflcknb 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS 1NFORMATION - Piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENE!fY - This solutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 tS0 9001:2000 Quality Management System Registration = QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-MB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net Interna4lgnal C edification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS). Belgium (Avinter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbla (ICONTEC), Czech Republic (CQS), Dertmark (DS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland {NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SlQ], Spaln (%NOR), Switzerland (SQS) 

- Chemical Testing Accredited A2LA Certfftwte Number 883.01 

j0.3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Produdon - AccredRed A2LA Cwtiflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
AustJafia (NATA), Austria (3mwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France {gOFRAC), 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), .$weden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICSO E$) 

30.4 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utlllzatlon Facilities 

10.2 ISOAEC 17025 - 1999 "&?nerei kqgirsments for the Competence of Testlng snd Calibration" 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 MtLSTD45662A (Obsolete10bsewed) 
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1 I .O DATE OF CERTlFlCATlON AND PERIOD OF VALlDlTY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
mused standard stored under mvlronmentally controlled and monitored conditions wil remain within the speciffed uncertainty 
range. Shelf life is lfrnited pfimsrily by transpiration (loss of water from the solution) and infrequently, by chemical lnstablllty. 
Transpiration studies (P-SPOlO20) of chemically-stabte solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contarninatiwl which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I N Labs concur$ with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. , 

. Y  

Certification Date: September 20,2004 

Expiration Date: m-9 
12006-  

12.0 NAMES AND SIGNATURES OF CERTIFYfNG OFFICERS 

Certfflcate Prepared By: Nick Maida, QA Administrator 

bta lh  Le, QC Manager w- - L  
Certificate Approved By: 

CertlSying Offlcer: Paul Gaines, Chemist, Senior Technical Director 

c 
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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, Wewood, nj 08701 u6a 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@wstandards.com website: www.ivstandards.com 

c e r t i f  ica te of a n a l y s i s  
1 .O Inorganic Ventures 1 IV Labs is an 1SO Guide 34-2000 Certified Reference Material fCW) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(i8s) 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 PglrnL Iron In 4.8% (abs) HNOa 2.0 

Certified Concentration: 10,044 f 21 pg/rnL 

Certified Density: 1,061 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equations are used in the 
caakxllatlon of the certified value and the uncertahty 

CertiTiVaiue b) = cx( (re) = MB#l 

n = nurrberofcr fmnts  
= 'The wtm?alion d all significimt estlrrated wms 

(Most c o m n  are the mrsfrmhstrumHd measurerrerl, 
weighing, dikRionto volwre, znd the fixed BIOT reported on t he 
NIST am4ertr k ate of aMb 9s.) 

n . xi= indbrklualraartts 

Uncsrtairrty (a =&E 

The independent samples t-test was used to determine H there Is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement Mthin the stated uncertaintles. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABfLITY TO NlST AND VALUES O3TAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby It wn 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 vla dlrect comparison to NET SRMs. The uncertainties for each certffied value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,041 f 21 yglrnL 

10,017 f 40 VglmL 
ICP Assay NlST SRM 31 26a Lot Number: 000608 

4.0 

EDTA NtST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@wstandards.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 aft? traceable to the National 
Institute of Standards and Technology WIST). The NIST Traceability numbers are 692476 - Class 1 and 892476A - Class 2. 
The NET test number is 822/260017-98. All analytical W a n m  are callbrat& ewry 4 months by Gethart Scale Cow, of 
South Amboy. The balances are calibrated with 3 class 1 andlar dass 2 anatytical weight set. Them weights are testad 
annually by a NlST I NVW accredited calibration lab. The NlST test number Is 822/260017-98. 

4.3 THERMOMETER CALI8RAWON - The themeten used In the determination of the final densiMs are calbrated vs standard 
tbermeter  No. 903-2680 which was ceitified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph t50 using NlST Test Nos. and Std Nos.: 769543,217388/769543,217368/p14452,176240/P14-452,176240. The 
bhwse procedure No. Is 2-QC-OOl .Thermometers which am not calibrated vs standard thmcwneW No. 903-2680 are 
traceable to NlST Identification Nos. 9 2 W ,  119016,471047 and NET test report Nos.  8111258522,81112557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPMS AND ICP-OES IN WlmL 
Cusbm-Grade scdutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result hrn  the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS w8m analyzad in an ULPA-Filtered Clean Room. An 
ULPA-FHter Is 99.9985% efldent for the removal of particles down to 0.3 urn. 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 

0 < 0.00270 

M Sb 0.00211 

!!! As 0.04213 

!!!! Ba 0.04213 

0 Be 0.00005 

hn Bi 0.00169 

B 8 0.00090 

M Cd 0.01264 

P Ca 0.03107 

!!d ce 0.02107 

!!!! cs < 0.00126 

!!!! Cr 0.02107 

0 co 0.01195 

hn CU c 0.02528 
M Cbcked by ICP-MS 

!!! b' 0.02528 

M Er 0.02107 

M Eu < 0.01264 

h! Q.oorC21 

M (3 = 0.00421 

! G e  

M Au < 0.01264 

!!!? Hf 0.00843 

M Ho e 0.00211 

!K? In 0.04213 

M Ir < 0.02107 

s f e  

M 0.00211 

M Pb < 0.01264 

6.0 INTENDED USE 

0 - Checked by ICP-OES I - Spectral Interference 

M Pr 0.00128 

- M 0.00421 

M c 0.004.zi 

M Rb < 0.00421 

!Y! RLJ 0.00843 

M Sm < 0.00421 

b!! SC < 0.04293 

M * < 0.03371 

Q Si 0.01673 

!!! Ag 0.00843 

0 Na 0.00956 

M Sr 0.00211 

- 0 s 0.07200 

M Ta c 0.02949 

n - Not Checked For 

M Te 0.12640 

M 7% < 0.00126 

M 1 c 0.00421 

b! Th 0.00421 

!d Tm 0.00169 

M Sn e 0.02107 

M Ti 0.21066 

bd w < 0.04213 

M u < 0.00843 

M v < 0.00843 

!!d 'fb c 0.00421 

b! y < 0.16853 

h! 0.08761 

?1! a C 0.02107 

s - Solution Standard Element 

For the calibration of analytical Instruments including bot'not limited to the following: 
ICP-MS, ICP-OES, F N ,  GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Vmking reference samples' 
For interference studles and the determination of cwrectlon coefficients 
For detectron limit and tinearity studies 
For additional intended uses, contact W Technical Staff 
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7.0 

8 .O 

9.0 

90.0 

INSTRUCTIONS FOR THE CORRECT USE O f  THIS REFERENCE MATERIAL 

kWARDOUS INFORMATION .I Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solutkm was rntxed according to procedure W-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

IO.? 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2900 Qusllty Management System Registration - MA1 Certificate Number 010105 
Recognlred by: 
Registrar Accreditation Board @NSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council fw Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternatlanal CeWflcatton Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belglum (Avinter) .SraEil (FCAV), Canada (QMi), Hong Kong (t-IKQAA), 
Colurnbla (ICONTEC), Czech Republc (CQ$), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISO/IEC 17025 - 1999 "General Requirements for the Competence of Tastlng and Calibratkm" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

ISOIIEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certiflcete Number 883.02 
A2LA Mutual Recognition Nreement Partnsn: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Wong 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-SINGW), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

lOCFR50 Appendlx B - Nuclear Regulatory Commlssion - Pomestic Licensing of Production and Utlllratlon~acHltles 

1 OCFR21- Nuclear Regulatory Commisslon - Reporting Defects and Non-Compllance 

MILISTD45662A (ObsoteidObsenred) 
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l q  .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 property packaged. unopened, end 
unused standard stored under environmentally contdled and monitored cbnditlons will remain within the specifled uncertainty 
raw. Shelf Ilfe is limlted primarily by transpiratian (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration stud&$ (PSP01020) of chemicaily-sbble solutions performed at Inorganic Ventures ! IV lab indicate a CRM 
shelf-life of four years for solutions packaged in W - m L  low dtmslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

1 q.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 conbmlnatlm which affect the integdty of the CRM and limit Its usefuf life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that salution standards be 
assigned a oneyear explratlon date. 

Certification Date: July 22,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com we bsite: www.ivstandards.com 

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 (CRAII) 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), tSO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles,” 

DESCRIPTION OF CRM Custom-Grade 10000 v@mL Potassium in I .4% (abs) HNOs 

Catalog Number: 
Lot N urn ber: 

Starting Material: KN03 
Starting Material Purity (%): 99.996753 

CGKI 0-1, CGKf 0-2, and CGKIO-5 
X-KO2116 

Certified Density: 1.023 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: 

Cart ified Valw @) = & (E) = me#r 
n XI = hdividual resuas 

n = numw of t7lBwmmts 
XS = Tha sumnation 13 all siignifiiant eairrated erms 
(Most c o m n  arethe masfrominstrmrrtal m;Isurewent, 
weighing, dllutionto voluncs, md thefbted wrcr reported on t he 
NlEjT SM certificate of sr?aly*.) 

Uncertainty (*I= 2tEslR1a 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT M’ETHODS 
c3 *Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct compariion 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 10,011 f 16 p g h L  
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method t 2  9957 f 28 pgiml 
ICP Assay NET SRM 3141a Lot Number: 891312 

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-QOf. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to t h e  National 
tnstitute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annualiy by a NlST I NVVIP 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 E7787 and NET 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No.,is Z-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NET test report Nos. 81 1/258522,81 lQ557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/ml 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPUES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

GLASSWARE CALIBRATION - In-house procedure 3-QM02 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 

!Y! CU 0.02426 - M Pb < 0.01213 - S K  !!!! Ta < 0.02831 - hJl Zr c: 0.02022 
s - Solution Standard Element M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral lnterferenm 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 preparatlon of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

A0.0 QUALITY STANDARD ROCUMENTATIQN 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infomation regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

010276 
10,l IS0  9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EW) 
Members of IQ Net Internamal Certification Network: 
Argentina (RAM), Australia (QAS), Austria (t)QS), 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 (MSZTI, Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QAJ, Netherlands (KENIA), Noway (NCS), - . .  
Poland PCBC) Portu al {APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited ALLA Certificate Number 883.01 
10.2 ISOflEi 17025 - $&"General kequwernents for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea {KOlAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA}, 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 1DCFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

I O S  lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Complianca 

10.6 MlL-STD-45662A (Obsolete/Observed) 

I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

14.1 IV Shelf Life - The period of time during which the concentration of the aoalyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified unwrtainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO? 020) of chemically-stable solutions performed at Inorganic Ventures I IV 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 
losses and the chance of contamination which affect the integrity of the CRM and h i t  its useful life. 
Inorganic Ventures I (V Cabs wncurs with state and federai regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30, 2004 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
- -  

* L  IL*L.+- 
he- - Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifica& Approved BY: Katalin Le, QC Manager 

Paul Gaines, Chemist, Senior Technical Director Certifying Officer: 
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i n o r g a n i c  v e n t u r e s  1 i v  nabs 

195 thigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-9Q1-1900 fax: 732-901-1903 

e-mail: Wales@ivstandards.com website: www.ivstandards.com 10 c e r t i f i c a t e  of a n a l y s i s  
1 .O inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate m83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 3 0000 p$mL Magnesium in 1.4% (abs) HNOz 2.0 

Catalog Number 
Lot Number: 

Starting Material: Mg metal 
Starting Material Purity (%): 99.994984 

CGMGIO-1, CGMGl0-2, and CGMGIO-5 
X-MG03018 

3.0 

Starting Material Lot No 
Matrix: 

91 191 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentfatfan: 10,039 2 31 p@mL 

Cartsflad Density: 1.051 g/mL (measured at 22" C) 

The Certified Vatue is the instrument analysis value. The foliowing equations are used in the calculation of the certified value and 
the uncertainty: 

(=ertifiedValUeb) = & (E) = man 

n = ruuvber of me-mnts 
= The sumnation B all significant dirreted errws 

(Mast c o r n  aretha masfrominstrurrerrtai measurem 
weighmg, dilution to vduws, ;nd the flxsd wru reported on t he 

n lIr= indir/idual rear#s 

Uncertainity (21 =&E 

NtfiT CSl'trk& d EtWbds.) 
The independent samples t-test was u s d  to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and s h m d  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 
L? "Property of the result of a measurement or the value of a standard whenby it can be related to stated references, usually 
national or International standards, through an unbroken chain of CCmpariSOnS ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6. I O )  
J This IV product is Traceable to NlST via direct comparison to NlST SWs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,039 f 31 F@mL 
ICP Assay NIST SRM 31 31 a Lot Number: 991 107 

W a y  Method #2 10,079 f 21 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

mailto:Wales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION 9 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 Natio~al 
Institute of Standards and Technology (NET). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The N1ST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scak Cop. of 
South Amboy. The balances are calibrated with a class 1 andor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration tab. 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 cedifed in accordance with the procedures outlined by ASW E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,2173681'769543, 217368P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET ?dentificetion Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,811/2557078, 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 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 1CP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of parlicles down to 0.3 pm. 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

b! 0.18002 

- M Tb 0.00180 

!!! TI < 0.00600 

M Th < 0.00600 

M Tm < 0.00240 

M Sn = 0.03000 

Q Ti 0.09765 

!d w < 0.06001 

- M u < 0.01200 

s v e 0.01200 

M Yb < 0.00600 

- M y 0.0202j 

9 Zn 0.00572 

!!!! Zr < 0.03000 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of carredon coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEIW - This solution was mixed according to procedure IV-MFM-004 and is guaranbea to be homogeneous, 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number Of0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Acueditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EW) 
Members of JQ Net International Certification Netvvark: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hang Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France {AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (S11), Italy (CISQ}, Japan (JQA), Korea (KSA-QA), Netherlands (KEW), Norway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenla (SIQ), Spain (ENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ! S O / d  17025 - 19d"General kqlrirernents for the Competence of Testing and Calibration" 

40.3 ISO!IEC Guide 34 - 2000 "Genera! Requlrements for the Competence of Reference Materlal Producers" 
I Reference Materials Production - Accredited A2LA Certificate Number 883.02 
ASLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CMLA), Czech Republic 
(NAO), Denmark (DAMK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Irehnd (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ}, Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) {IC80 ES) 

40.4 IOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domessfc Licenslng of Production and Utlllzatlon Facilities 

10.5 3OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 MiLSTD4662A [ObsoletdObserved) 



f I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I I .I IV Shelf Life - The period of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stared under environmentally controlled and monitored comiitions will remain within the  specified uncertainty 
range. Shetf 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 4performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnl low density polyethylene bottles. When stored under special conditions 
that minimke transpiration and instability, the shelf life can be extended past this limit. 

11 -2 €xpiration 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: Aprii 15, 2004 
Expiration Date: Qmmn 

IUIJOS- 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: KaZalln 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 v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstmdards.com 

cert l f r 'cate of a n a l y s i s  
1 .O Inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate W83-02. The certificate is designed and the certified value(s) and uncerttainty(ies) are 
determined in accordance with 1SO Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicat Principles." 

DESCRIPTION OF CRNl Custom-Grade 10000 yglmC. Sadlum in 1.4% ( a h )  HNOB 2.0 

Certified Concentration: 10,006 f 6 pg/rnL 

Certified Density: I .032 glmL (measured at 22" C) 

The C e r t i f i  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 rzlp = 

Uncertainty (9 = 2KmJv 

a= meal 

n = nuntw d measurerrents 
eS8 = lhe sumrration d dl ~&#kanI diwslted errors 
(Most c m n  are the errmsfrcmlnstrunntal mawmnt, 
weighing, dilution to vdum, rred the flxed wru reported m t he 
"T WM certificate rrf mal&.) 

n XI= lndkldualresu#S 

msn 

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 agrement within the stated uncertainties. This agreement is a 
confirmation of the amracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
o 'Property of the resutt of a measurement or the value af 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, definitlon 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to HlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,000 3: 6 pglmL 
Gravimetric NtST SRM Lot Number: See Sec. 4.2 

Assay Method #2 10,019 i 33 yglmL 
ICP Assay NlST SRM 31 52a Lot Number: 990907 

http://ivsalesQivstandards.com
http://www.ivstmdards.com


010283 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MNI-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 ana' Technology (N1STJ. The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
f i e 3  NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are wlibratd with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I NVMP accredited calibration lab. The NET test number is 822126001 7-98. 

4.3 THERMOMETER CALlBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM €7757 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368f769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NtST test report Nos. 81 t/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
rnanufecture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY tCPlMS AND ICP-OES IN p9lrnL 
Custom-Grade solutions are tested for trace metallic knputitles by Axial ICP-QES 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-Fitter& Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 Vm. 

I M Pt 0.00200 

- 0 < 0.00140 - M 4% < 0.00300 - 0 K 0.04000 Ta C 0.00700 An zr c 0.00500 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the bibwing: 
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 fineadty 5tudks 
For additional Intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

q0.0 QUALIN STANDARD DOCUMENTATION 

)1mRDOUS INFORMATION - Please refer to the enclosed Material Safiey Data sheet for information regarding this CRM. 

HOhrlaGENElTY - This solution was mixed according to procedure N-MPM-0011 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 010284 
Recognized by: 
Registrar Accreditation Board (ANSI-MB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Amditacion, a,c.(EMA) 
Members 01 IQ Net International CerttRcatl on Netw-; 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEEC), Czech Republic (CQS), Uenmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZI), Ireland (NSN), Israel (SII), ltaiy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEhAA), Norway (NCS), 
Pdand{PCBC), Portu al (APCER Singapare (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2lA Certificate Number 883.01 
10.2 ISOllEC 17026 - lg9#"General keequlrernents for #e Competence of Testing and Calibration" 

10.3 ISUllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
. Reference Materlals Productlon - Accredited A2U Certrficate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BECTEST) (BKU-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France ICOFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAEI), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAESINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerlsnd (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC80 ES) 

- Pomestlc Licensing of Production end Utilization Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Nan-Compliance 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commisslon 

10.6 MfLSTD4tS662A (Obsoiete10bserved) 

1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .I IV Shelf Life - The period of time during which the concentration of the analyt@t($) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specffied 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 chmicatly-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutlons packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablllty, the shelf life can be extended past this limit. 

21.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses end the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 27, 2003 
Expiration Date: 

1 B 2 005- 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

U L  

C@filAcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certincate Approved Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technlcat Director hL 010285 
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I n o r g a n i c  v e n t u r e s  1 Iv t a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales8ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs k an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufactwet: 

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 Statisicat Principles.“ 

DESCRIPTION OF CRM Custom-Grade 1000 pglml Barlum in 0.1% (abs) HNOs 2.0 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 t 3 pg/mL 

Certified Density: 0.999 g/ml (measured at 22” C) 

The Certified Value 1s based upon the most precise method used to analyze this CRM. The following equalions are used in the 
calcuJation of the cartifed value and the uncertainty: 

~ l e r t f ~  V a b  (5) = CX, (s) = mal 

n = nuwber of rmaswewents 
pj = The sumnation d all significant @stirrated errors 
(Most c o m n  aretha errrwsfrominstrmntal mmremd, 
weighhg, dWianto vcdunce, ad the fixed erra repotted on t he 
NlsT SFFJl certificate of anatpis.) 

n x, I: indkidual tesu#s 

umertahrty (3 =&rR’U 
ova 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were) compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

- 

4.0 TRACEABILIN TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
c; “Property ofthe result of a measurement or the value d a standard whereby it can be related to stated references, usuaily 
national or international standards, through an unbroken chain of COmpariSonS all having stated uncertainties.” (IS0 VIM, 2nd 
ed,, 1993, definition 6.10) 
c1 This tV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 pgJlmt 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

996 f; 4 pglmL 
ICP Assay NlST SRM 3W4a Lot Number: 992907 

Assay Method #2 

http://ivsales8ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

03.0287 
BALANCE CALlSRATlON - All balances are checked daib using in-house procedure number 6-IMMM)l. The wights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NET Traceabifity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98, All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET I NVlAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240P14452, 176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard tbennorneter No. 903-2680 are 
traceable to NlST identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-hou$e 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 1N p$mL 
Custom-Grade solutions are tested for trace metallic impurities by Axlal ICP-OES arid 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% efficient for the removal of partides down to 0.3 pm. 

!!I! b .c 0.01269 

E Er < 0.01057 

< 0.00040 

Q Gd 0.00052 

M Ga < 0.00211 

M Ge < 0.01269 

M Au 0.00634 

- M Hf < 0,00423 

!?d Ho 0.00106 

- 0.02114 

- M 0.01057 

Q Fe 0.0006~ 

I!!! La < 0.00105 

- M Pb 0.00020 

I Q l.1 < 0.004oo 

!$!-LU 0.00065 

Q Mg 0.00009 

M Mn < 0.00846 

0 H9 < 0.01200 

M hk~ C 0.00423 

0 e 0.00330 

M Ni < 0.01691 

M Nb 0.00106 

0s 

M Pd < 0.01057 

Q P 0.00260 

- M Pt < 0.00423 

0 K < 0.00180 

0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of “working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and llnearity studies 
For sddttional intended uses, contact IV Technical Staff 

h!! Te < 0.06343 

Q I-II e 0.00390 

M TI 0.00211 

hn Th 0.00211 

M Tm < 0.00085 

!!!! Sn 0.01057 

- fd 7-1 < 0.10571 

!!!! w < 0.02114 

- M u r: 0.00423 

M v < 0.00423 

Rn Yb < 0.00211 

Q y 0.00040 

0 Zn 0.00039 

!?!! Zr 0.01057 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

8.0 

9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS fNFORMATlON - Piease 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 I S 0  9001:2006 Quality Management System Registratlon - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Msxicana de Acreditacion, a.c.(EMA) 
Members of IQ Net Inteny&iQnal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil {FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), f rance (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Inland (NSAI), israel (SII), Italy (CtSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR}, Switzerland (SQS) 

- Chemical Testing - Accredited A 2 U  Cettlficate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredited A2lA Certificate Number 883.02 
A2lA Mutual Recognition Agreement Partrrsrs: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), Frence (COFRACJ, Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom {UKAS) 
and United States (NVLAP) (tCBO ES) 

10.2 ISOAEC 17026 - 9999 "General R'equirements for the Competence of Testing and Calibration" 

10.4 lOCFR60 Appendix B - Nudear Regulatory Com%ssion 
- Domestic Licensing of Production and Utlllzation Facilitia 

10.5 1 OCF R21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL.STD-45662A (ObsoieteKMerved) 



11 .O DATE OF CERTIFICATION AND PERlOb OF VALIDITY 010289 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s1 In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will mmain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 5WmL low density polyethyiene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its useful life. 
Inorganic Ventures 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 

'l2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certrflcate Prepared By: JoAnn Struthers, aA Administratwe Assistant 

1 .  

w& Certificate Approved By: Katalin Le, QC Manager 

Certifying Offlcer: Paul Gaines, Chemist, Senior technical Director 



010230 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 Lehigh avenue, suite 4, lakewood, n] 08701 usa 
phone: 800-669-6799 732-9M-I900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f r 'cate of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I 1v Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles.* 

DESCRlPTlON OF CRM Custom-Grade I000 pglrni, Beryllium in 2% (abs) MN03 

Catalog Number: 
Lot Number: 
Starting Material: Be(OOCCH3)Z 
Starting Material Purity (YO): 99.999897 

CGSEI-1, CGBEI-2, and CGBEI-5 
W-BEOIIIO4 

Certified Density: 1.023 g/mL (measured at 22" C )  

The Certified Vaiue is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the cert8ed value and the uncertainty: 

TRACEAIBILiN TO NtST AND VALUES OBTAINED BY INDEPENDENT METHODS 
El "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) 
9 This N produd is Traceable to NlST via direct comparison to NtST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.4 Assay Method #I 1007 f 4 pg/mt 
ICP Assay NIST SRM 310% Lot Number: 892707 

Assay Method #2 3002 p@mL 
Gravimetric NiST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - Ail balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used far testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nationat 
Institute of Standards and Technoiogy (N1ST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I NVlAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATiON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E??-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543, 21736W769543, 21?368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometer$ 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 3/258522,811/2557078, and 236090 

0 
4.3 

4.4 GLASSWARE CALiBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC lMPURtTlES (TMl) DETERMINED BY ICP/MS AND ICP-OES IN ~91mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-UES and ICP-MS. The resun from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M CU < 0.01305 - M Pb 0.00652 9 K 0.10#00 !!d! Ta < 0.01522 !t! Zr < 0.02087 
i - Spectra; Interferenm M - Checked by ICP-MS 0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the fdlowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEfN - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 
010292 10.3 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 

Recognked by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net Internationat Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€LOT). 
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), 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 iSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Produces" 
- 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 (CNCA), 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-StNGtAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR.21 - Nuclear Reguiatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTO-45662A (ObsoleteiObserved) 

I1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

ql.1 IV Shelf Life - The period of time during which the concentration of the onatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally control14 and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpimtion (loss of water from the solutlon) and infrequently, by chemic81 instabiiity. 
Transpiration studies (P-SPO1020) of chernically-stable solutions pedormed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5W-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabitity, the shelf life can be extended past this fimit. 

11.2 ExpiraUon Date The date after which 0 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 CRNl and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 08,2004 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 010293 
Certificate Prepared By: Debbie Newman, Production Manager 

Katalin Le, QC Manager w- ,res, Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v .  Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales8ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  of analysr '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 #383-02. 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 fabel(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." 

DESCRlPTtON OF CRM Custom-Grade 1000 VglrnL Chromium (+3) in I .4% (ab) HNOs 

Catalog Number: 
Lot Number: 
Starting Material: Cr pieces 
Starting Material Purity (YO): gg.997404 

CGCR(S)I-l, CGCR(3)1-2, and CGCR(3)1-5 
X-CR02137 

Certified Density: 1.01 I glmt (measured at 22" C )  

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

cE)rtrwvafcIs(F) = &I (5) = mal 

n =  wufmeasuren*ents  
= The slarmation cf all 9gnificzmt estirrated ernors. 

(Mast c m n  are the errcrsfrmir?stfmnfal m w m  
Weighing, dilution to votune, and the fixed errcr rE3pQded on the 
Ntm cMiczde of ax#&.) 

n xl = indbidual results 

uncertainty (9 = 2 1 E k ~ e  
0'" 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- Troperty of the result of a measurement w the value of a standard whereby it can be related to stated references, usually 
national or intematlanal standards, through an unbroken chain of ampadsons all hadng Stated uncertainties." {IS0 VIM, 2nd 
ed.. 1993, definition 610) 

This 1V product is Traceable to NlST via direct comparison to NIST SRMs. The uncertsintbs for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution m. 

4.1 Assay Method #l 1002 5 2 pglmL (Avg 2 runs) 
tCP Assay NlST SRM 31 12a Lot Number; 990607 

Assay Method #2 1004 Ug/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balancss are checked daily uslng In-hwse procedure number 6-lMM-001. The weights 
used for testing are annualy compared to Gertrart Scale CarpOration's master weights and are t r a m b k  to the Natlonal 
institute of Standards and Techndogy (NIST). The NIST TraceaMilty numbers are 892476 - Class 1 and 692476A - Class 2. 
The NET t3st number is 823260017-98. A11 analytical bdances are calibrated every 4 months by Gerhart Scale Cap. af 
South Amboy. The balances are calibrated with a dass 1 andor class 2 analytical weight set. These weights are tested 
annually by a NST I NVLAP accredited calibration lab. The NfST test number is 822/260017-98. 

THERMOMETER CALI6RATION - The thermometers used In the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM €77-87 and NlST 
Monograph 4 5 0  using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P~4452,t78240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No, 903-2680 are 
haceable to NET Identtflcation'Nos. 92564, 119016,471047 and NIST test report Nos. 8111258522,812Q557078, and 236090. 

GLASSWARE CALI3RATION - In-house procedure WC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTIES (TMI) DETERMlNED BY iCPlMS AND ICP-UES IN pglmL 
Custm-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 reparted below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of partides d m  to 0,3 pm. 

- 0 AI 0.00120 

!!!? Sb < 0.00203 

b!? As 0.04053 

h! Ba 0.04053 

&! 0.00203 

E Bi < 0.00162 

9 0.01000 

!!!! Cd < 0.01216 

- 0 Ca 0,018i8 

M 0.02027 

p?? (=s < 0,00122 

s Cr 

b! < 0.01216 

M CU < 0.02432 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00122 

!!!? Re 0.00405 

M l3h 0.00405 

4 Rb 0.00405 

M Ru 0.00811 

h? Sm 0.00405 

llrl sc 0.04053 

b! SS 0.03242 

Q Si < 0.20000 

Y Aa < 0.00811 

0 Na 0.00647 

M sr 0.00203 

1 s  

b!! Ta 0.02837 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not llmited to the foBcwving: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For the valklation of analytical methods 
For the prepamtlon of "working reference samples" 
For Interference studies and the determination of correctlan coefficients 
For detection limit and linearity studles 
For additional Intended uses, contact 1V Technical Staff 

!!! Te 0.12159 

M Tb < 0.00t22 

!!d TI 0,00405 

!!! Th < 0.00405 

h! Tm < 0.00102 

M Sn 0.02027 

Q f7 < o.00100 

!d u o.ooaii 
9 v 0.02000 

!!! w 0.04053 

!!!! Yb 0.00405 

&! y 0.16212 

0 zfl 0.00400 

Zr 0.02027 
s - Solution Standard Element 
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7.0 INSTRUCT1ONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

HMARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEmY - This solution was mixed according to procsdure IV-MPWl-004 and is guaranteed to be homogeneous. 

QlJAtlYY STANDARD DOCUM ENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

IS0 9001:2000 Quality Management System Reglstratlon 9 QM1 Certificate Number 010105 
Recogn ire d by; 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dut& Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMAj 
Members of a. Net Intmational Certification Network: 
Argentina (RAM), Australia (QAS), Austtla (C>QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC), Portu al (APCER Singapwe (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOILEL 17025 - 19f#"Oenerai kquiremanb for tho Competence of Testlng and Calibration" - Chemtcal Testing - Accredited A2LA Certificate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productton - Accredited MU Certificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners;: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK], Flnland (FINAS), France (COFRAC), Germany (DAR), Hmg Kang (HKAS, Ireland (NAB), Italy (SIT) 
(SNAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeizland (IANZ), Narway (NA), 
Portugal (IPQ), Singapore (SAC-SIN GLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICSO ES) 

lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1 OCFR24 - Nuclear Regulatory Commistlon - Reporting Defects and NonCompflancs 

t 0.6 MIL-STD45662A (ObsoteWObserved) 



I I .Q DATE OF CERTIFICATION AND PERIOD OF VALIDITY M02Y7 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) In a propW'ly packaged, unopened, and 
unused standard stwed under environmentally controlled and monitored condltlons will remain within the specified uncertainty 
range. SWf life is limited primarily by transpiration (loss of water from the sdution) and infrequently. by dremical Instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutlons performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-life of four years for sdutims packaged in 500-ml low Uenslty polyethylene bottles. When stwed under spedal condlUons 
that minimize transpiration and InstaMIity, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine IaboratMy use of a CRM increases transplrablon 
losses and the chance of contamination Wtrich affect the integrity of the CRM and limit Its useful Ilfe. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recammendations that solution standads be 
assigned a one-year expiration date. 

Certification Date: August 16, 2004 

Exptration Oate: - 
12005- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By Nick Maida, QA Administrator 

mu+* da+ Certiicate Approved By: Katalin Le, QC Manager 

Certifying ~ f f i i e r :  Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 Migh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsalesQivstandards.cm website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

certificzate of a n a l y s l s  
1 .O inorganic Ventures I IV Labs ts an IS0 Guide 34-2000 Certified Reference Material ( C W )  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 tabel(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." 

DESCRIPTION OF CRM Custom-Grade 1000 vg/rnL Copper in 2% ( a h )  HNOs 2.0 

Catalog Number: CGCUI-1, CGCWI-2, and CGCU1-5 
Lot Number: X-CUO2067 

3.0 

Starting Material: 
Starting Material Purity { %): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

Cu shot 
99.999437 

K09C13 
2% (abs) HNOs 

UNCERTMNTIES 

Certified Concentration: 1003 f 3 pg/mt 

Certified Density: 1 .015 glmL (measured at 22" C) 

The Certified Value is the wet assay value. The following equations are used in the calwlatlons of the certified value and the 
uncertain@ 

oertifb3dValLJ?(k) = (5) = mal 
n XI= indwiduatre~s 

0-v 
n = rnrrlsr d m m w e n t s  
13 = fhe SUWh d dl dgniicard & i ~ 8 d  Hrols 
(Most c o m ~ l ~ t l  am the srrcrsfrom instrmntd rneatiuremnt, 
weighing, diMion to votwre, ad the fixed wru reported on t he 
NET ERbfTett#icate of aalfsis.) 

uncertainty (9 =&,fila 

The Independen! samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence interval. Both methods wre compared and showed agreement within the stated uncertainties. This agreement a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
+ 'Property of the result of a measurement or the value of a standard whereby it can be related to stated refemws, 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 vla direct comparison to NlST SRMs. Theuncertainties for each certified value am 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilution e m .  

4.0 

4.1 Assay Method #1 1003 It 3 pglmL 
EDTA NlST SRM 928 Lot Number: 3921 I O  

Assay Method #2 1001 f 2 pg/rnL 
ICP Assay NlST SRM 3114 Lot Number: 89181 1 

http://www.ivstandards.com


4.2 BALANCE CALlBRATlON - ALI balances are checked daily using In-house procedure number 6-iMM-001. The weights 
used for testing a& annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nabnal 
Institute of Standard$ and Technology (NIST). The NIST Traceability numbers are 692476 - Ctass 3 and 692476A - Class 2. 
The NIST test number b 822/260017-98. All analytical balances are callbrated every 4 months by Gerhart Scale Carp. of 
South Amboy. The balances are calibrated with a dass 1 andor class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited caljbration lab. The NET test number is 822C260017-98. 

4.3 THERMOMETER CALtBfUWON - The thermometers used in the determination of the final densities am calfbrated 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$169543,21736W14452,1762401P14452,176240. The 
in-house procedure No. bs 2-QC-00q .Thermometers which are not calibrated vs standard hermometer No. 903-2680 are 
traceable to NlST IdentificaWn Nos. 92564,119016,471M? and NET test rsport Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALjBRATION - Inhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grad Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY lCPlMS ANI) ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result h.om the most sensitive 
method for each element, ts repwted below. Solutim tested by ICP-MS were analyzed In an ULPA-Filtered CJean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides d m  to 0.3 pm. 

e < 0.00096) 

M c 0.00~52 

h!! As 0.05045 

M Ba < 0.05045 

!!!! Be < 0.00252 

M €31 < 0.00202 

k!? €3 5 0.35312 

b!! cd 0.01513 

9 C3 0.00011 

!$ Ce 0.02522 

h!! Ch 0.00151 

hn Cr 0.02522 

CO 0.01513 

2 cu 
M - Checked by ICP-MS 

6.0 INTENDED USE 

!!d OY 0.03027 

M Er < 0.02522 

h! Eu 0.01513 

!$ Gd e 0.00504 

b!! Ga 0.00504 

M Ge 0,03027 

!!!! Au 0.01513 

- M Hf = O.OIM)9 

k! Ho < 0.00252 

M In e 0.05045 

hn Ir < 0.02522 

Q Fe 0.00054 

b! La e 0.00252 

- M o.Ooo50 
0 - Checked by ICF-OES 

$2 Ll 0.00002 

M Lu < 0.00202 

9 Mg 0.00001 

E? e 0.02018 

0 Hg < 0.01500 

M MO < 0.01009 

M Nd 0.01009 

h! Ni < 0.64036 

- Nb e 0.00252 

- n O s  

M Pd < 0.02522 

0 P 0,00260 

M Pt < 0.01009 

Q K < 0.00180 
i - Spectral Interference 

For the calibration of analytlcal Instruments including but not limlted to the foflowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 7,vorktng reference samples" 
For i n t h r e n c e  studies and the determination of mection coefficlents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technlwt Staff 



010299 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL' 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Materlal Saftey Data sheet for infomation regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENErY - This solution was mixed accodng to procedure IV-MPMl-004 and is guaranteed to be homogeneous. 

40.1 I S 0  9001:2000 Quality Management System Realstration - QMi Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSlblAB) 
Standards Caundl of Canada (SCC} 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredibdan, a,c.(EMA) 
Members of 1Q Net fnternatlonal Certification Netwo *: 
Argentina (RAM), Australia (QAS), Austrta ( M S ) ,  Belgium (Avintet) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finhnd (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSCU), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). N o m y  (NCS), 
Poland(PC8C Portugal (APCER Singapore (PSB), Slovenla (SLQ), Spain (AENOR). Switzerland (SQS) 

-Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 IS011EC 1702k 1999 "General keequirements for the Competence of Testing and Callbration" 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matcrlal Producers" - Reference Materials Productton - Accredited A2LA Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Beigium (EELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepubllC 
(NAO), Denmark PANAK), Finland (FlNAS), France (COFRAC), Germany (DAR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS}, The Netherlands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapm (SACSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS}, United Kingdm (Urns) 
and United States (NVLAP) (ICBO E$) 

40.4 IOCFRSO Appendix B - Nuclear Regulatory Cornmissdon - Domestic Licensing of Production and Utilization facilities 

10.5 10CFR21- Nuclear Regulatory Commission - Reporting Oefects and Non-Compliance 

10.6 MlLSTD45662A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY C110390 

11.1 IV Shelf Life - The perlod of time during which the concentration of the anal@(s) in a properly packaged, unopened, and 
unused standard stored under environmentally cantrolbd and monitored conditions will remain within the specified uncerlainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SW1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for sdutions packaged in 500-rnL !ow density polyethylene bottles. When stored under spedal conditions 
thaf minimize transpiration and instability, the shelf flfe can be extended past this limit. 

11.2 E5cpirat~on Date ,, The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
(asses and the chance of contaminatb Mich affect the integrity of the CRM and limlt its useful life. 
Inorganic Ventures / 1V Labs concurs with state and federal regulatory agencies' recommendations that solutlon standards be 
assigned a one-year expiration date. 

Certification Date: August 16,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Adminisbator 

&fLJt* &b 
Certificate Approved By: Katalin Le, QC Manager 

Certifying OWcer: Paul Gaines, Chemlst, Senior Technld 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 087of usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandEvds.com website: www.Ivstandards.com 

certr'ficate of a n a l y s i s  
t .O Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83.02. The certificate is designed and the certified value(s) and uncertaintyfies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label($), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

I 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 p g h L  Nickel In %4*h (abs) MNOs 

Catalog Number: CGNI1-I, CGNII-2, and CGNII-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

X-N102032 
Ni pieces 
99.999371 

LQ6L02 
1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 pg/mL 

Certified Density: 1.01 1 g/mL (measured a# 22" C) 

The Certified Value is the instrument analysis value. The follovving equations are used k the calculation of the certified value and 
the uncertainty: 

aertiriV*(E) = &J (SI = m 

IS = Thewmrration d all agniflcant eszlwahed m a  
(blast c o r n  are the era-sfrm hstrmrtal masurerner$ 
weighing, diMion to vdure, End W fked wru reported on t h8 
MST 934 certificate af analysis.) 

n XI= kalkidual resufts 

#ow 
* n =  ruJtTtHoTmeasuremts 

Uncertainty (4 = a l ~ l a  

The hdependent samples t-test was used to determine if gem is agreement between the above assay methods at the 95%' 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
P 'Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, uSvaUy 
national or internatlonal standards, through an unbroken chain of comparlsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definitioo 6.10) 
r3 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties f o r  each certified value are 
reported, taking into amount the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 999 f 3 pglmt 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 1002 f 3 pglmL 
ICP Assay NiST SRM 3136 Lot Number: 000612 

mailto:ivsales@ivstandEvds.com
http://www.Ivstandards.com


4.2 

4.3 

4.4 

- 0 Li < 0.00006 

M lu < 0.00439 

0 Mg o.ooooz 

M Mn < 0.04385 

0 Hg < 0.03441 

M M O  0.02192 

M Nd < 0.02192 

2 Ni 

M Nb 0.00548 

- n O s  

- M Pd < 0.05481 

Q P < 0.31280 

- M R < 0.02192 

- 0 K 0.00043 

0 - Checked by ICP-OES i - Spectral InterFerence 

&! Pr < 0.00329 

@ Re e 0.01096 

M Rh < 0.01096 

M Rb < 0.01096 

M R" < 0.02192 

Sm 0.01096 

bl sc < 0.10962 

Q O.OOl88 

M As 0.02192 

Q Na 0.00t02 

Q Se 0.01877 

&? Sr < 0.00548 

0.07820 

M Ta < 0.07674 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including Ut not limited to the knowing: 
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 cotTedion GOeficientJ 
For detection timH and linearity studies 
For additional intended uses, contad IV Technical Staff 

4 0.32886 M 
!d * 0-00329 

!!d o.04096 

4 0.01096 
l!P 

I$ -fm 

M m  
l!P 

M U  
M V  

0.00439 

4 O . O W 1  

4 0.54811 

c 0.10962 

L 0.02192 

4 0.02192 

M 

M yb 0.*1096 
M y . L 0.43849 

0.001 89 

c 0.05481 
M Zn 

M 
Standard Element 



8.0 

9.0 

10.0 QUALITY STANDARD 00CUMEMTAT10N 

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-MPMoo4 and is guaranteed to be homogeneous. 

010303 
10.3 IS0 900l:ZOOO Quality Management System Reglstration - QMi Certificate Number 010106 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditauon, a.c.(EMA) 
Mernbeni of jQ Net International CerUflcatlon Network 
Argentina (IRAM), Australia (QAS), Austria (WS), blgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubfic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany ( O W ) ,  Greece (€LOT). 
Hungary (MSZT), Ireland (NSAt), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KENIA), Norway (NCS), 
Poland PCSC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredhd A2LA Certificate Number 683.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Cornpetem of Reference Material Producers" - Reference Materlals Production - Accredited A2LA Certlflcata Number 883.02 
AZtA Mutual RecognMon Agreement Partnem: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands {RvA), New Zealand (IANZ), Norway (NA), 
Portugal '(IPQ), Singapon {SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission 
- Dornestrc Licensing of Production and Utlllzation Factlltles 

10.2 ISOI Id  17025 - 1993 "General kquirernents for the Competence of Testing and Calibration" 

10.6 10CFRZl- Nuclear Regulatory Comrnisslon - Reporting Defects  and Non-Compliance 

10.6 MIL-STD15662A (Obaolete10bsewed) 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

td.1 IV Shelf Life - The period of time during which the macentration of the analytqs) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and mnitored conditions will remain wlthin the specMed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studias (P-SPO1020) of chemically-stable solutlons performed at Inorganic Ventures i IV Labs indicate 8 CRM 
sheif-life of four years for solutions peckaged 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 Explmtlon Uate - 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 Ih# its useful life. 
inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 27, 2004 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 0 1 0 3 O 

W L  
ha - Certificate Prepared By: J o h n  Struthen, QA Administrativ8 Assktant 

CertiRcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  f i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQlvstandards.com website: www.ktandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures 1 N labs is an IS0 Guide 342000 Certified Reference Material (CRM) Manufacturer: 

Certificate H83-02. The certificate is designed and the certified vaiue(s) and uncertainty(ias) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labe@), is0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." I 

DESCRtPTION OF CRM Custom-Grade 1000 p g h t  Cadmium in 2% (abs) HNOs 2.0 

Catalog Number: 
Lot Number: 

Starting Material: Cd shot 
Starting Material Purity (%): 99.998904 
Starting Material Lot No Ci4M30 
Matrix: 

CGCDI-1, CGCDI-2, and CGCDj-5 
Y-QCDOI 109 

2% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 f 3 pg/mL 

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 VdhJQ (9 

1.013 glmL (measured at 22" C) 

(3 = mean 

n ='number of mtasurem e& 

&, - The summation of dlsignlicant r s t i a t r d  enocs. 
(Most wmmon are the errors from instrumental measurement, 
weighing, dHutlon to volume, and the tixed error reported on thr NlST 
SR M oertiiioate of rg@sB .) 

n xI = individual tssdts 

Uncertainb(f)= 2 # C s , ~ 1 ~ ' 1  
(n)"' 

The independent samples t-test was wed to determine if them Is agreement between the above assay methods at the 95% 
confidence fnteml. Both methods were compared and showad agreement within the stated uncertaintbes. This agreement is a 
confirmation of the accuracy of this CRM, 

TRACEABILITY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references. usually 
natlonal or International standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., fW3, definition 6.10) 

This IV product 1s Traceable to NlST via direct comparison to NET SRMs. The uncertainties far each oerb'fied value are 
reported, taking into account b e  SRM uncertainty e m  and the measurement, weighing and vdurne dilution errors. 

4.0 

4.1 Assay Method #I 1002 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

I000 f 3 pg/mL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

h a y  Method 

http://ivsalesQlvstandards.com
http://www.ktandards.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 Technolagy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822Q60017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The bafances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / WLAP accredlted calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The $errnometers used in #e determination of the final densities are catlbrated vs standard 
thermometer No. 903-2680 which was certtfled In accordance with the procedures outlined by ASTM E7787 and NIST 
Monograph 150 uslng NIST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,176240/P14452,f76240. The 
in-house procedure No. is 2-QC-OOl.Themometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,11W16,471047 and NlST test report Nos. 811/258522,81112557078, 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 ICPlMS AND ICP-OES IN p t g h t  
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 ware analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eftlclent for the removal of particles down to 0.3 pm. 

Q AI 0.00090 

- M Sb 0,00039 

hn AS 0.01985 

h!! Ba 0.01985 

E Be < o.oO099 

Q B c 0.00900 

s Cd 

- 0 Ca 0.00378 

h! ce C 0.00993 

- M 81 0.00079 

!d cs 0.oom 

Cr 0.00993 

M co 0.00596 

!!i! cu < 0.01191 
An - Checked by ICP-MS 

0 Li < 0.00002 

hA LU 0.00079 

Q k 0.00002 

!!!! Mn 0.00794 

P Hs < 0.01200 

M < 0.00397 

!!!! Nd < 0.00397 

0 Ni < 0.00300 

M Nb < 0.00099 

5 os 

M Pd 0.00691 

0 p e 0.00300 

M F't e 0.00397 

- 0 K 0.00015 

0 - Checked by ICP-OES i - Spectral Interference 

!!I Pr < 0.00060 

M Re < 0.00199 

M Rfr 0.00199 

n Rb < 0.00199 

h!! Ru 0.00397 

M Sm 0.00199 

M Sc 0.01985 

!! Se 0.01588 

9 si 0.00340 

!!? AS < 0.00397 

M Na < 0.19849 

M Sr < o.ooo99 

- 0 s < 0.03000 

M Ta 0,01389 
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 interfwence s tudk and the determination of correctlon coeflcients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

!2 Te < o.00700 

M Tb 0.00060 

M 7 0.00199 

M Th 0.00199 

M Tm < 0.00079 

&! Sn 0.00993 

/!d Ti 0.09925 

M W < 0.01985 

!!d u < 0.00397 

?d v e 0.00397 

M Yb 0.00199 

!!d y 0.07940 

Q 0.00040 

M Zr < 0.00993 

s - Solution Standard Element 



610307 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

HAZARDOUS INFORMATION - Piease refer to ?he endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEvY - This solutlon was mixed according to procedure IV-MPPMXM and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001 :2000 Quality Management System Registration - QM1 Certificate Number 040105 
Recognized by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councii for Accreditation (RVA) 
Entidad Mexicana de Acreditaaon, a.c.(EMA) 
Members of JQ Ne &&@rnational C e m o n  Network: 
Argentlna (IRAM), Australia (QAS). Austria (WS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMi), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT 
,Hungary (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (KNUR), Switzerland (SQS) 

10.2 ISOAEC 17025 1999 "General Requlrernents for the Competence of Testing and Calibration" 
Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA}, Austria (BmwA), Belgium (BELTEST) (BKO43E). 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 (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IFQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC80 ES) 

10.4 I OCFRSO Appendix B - Nuclear Regulatory Cornmission 
- Domestic Licensing of ProductIan end Utilization Facilities 

*.c 

10.8 MILSTD#662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY W.0308 

11.1 N Shelf Life - The periad of time during whlch me concentration of the anatyte(s) in a property packaged, unopened, and 
unused standard stored under envhnmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPO1020) of chemkally-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under speciat conditiolls 
that minimize transpiratlon and instablllty, the shelf life can be extended past th& 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 contamlnatlon 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 sdution standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 
Expiration Date: 

lgQg6-  

12,O NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certfflcate Prepared By: Nick Maida, QA Administrator 

Ckdifscate &proved BY: Katalin Le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 

1 

i 
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B n o r g a n i c  v e n t u r e s  i iv l a b =  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-961-1900 fax: 732-9M-1903 

e-mall: ivsalesQivstandards.com 1 webslte: www.ivstandards.com E 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} am 
determined in accordance with IS0 Guide 33-2000 (Reference Materials - Contents of certificates 
and label@), !SO 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 pglmt Cobalt in 2% (abs) HNOs 2.0. 

Catalog Number: CGCOI-1, CGCOI-2, and CGCOI-5 
tot Number: 
Starting Material: 
Starting Material Purity (%I: 
Starting Material Lot No 
Matrix: 

X-COOS123 
Co powder 
99, $99403 
23171 
2% (abs) HNU3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 2003 k 2 pg/mL 

Certified Density: I .016 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The folJowing equations are used in the 
calculation of the certified value and the uncertainty: 

n 
arttfied Val@ = & (s;) = m 

XI = !aim fesults 
n = nuwber d measurerrents 
XS = "Ihe smmathn d all significant eStiWed errors 
(Most c o r n  are ths rrrarsfrominstrmmtal masvsm, 
weighng, dikitlon to vdm,  and the fixed erra reported on t he 
NlST SM,certIficate of mnalpcds.) 

Uncertatnty =&E 
OqR 

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 OBTAIN€D BY INDEPENDENT METHODS 
0 "Pmperty 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) 
13 This 1V 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 errof and the measurement, weighing and volume dllution errors. 

4.0 

4.1 Assay Method #l 1007 f 5 pg/mL 
ICP Assay NlST SRM 3181 Lot Number: 000630 

Assay Method #2 10031 2pg/mL 
EDTA NIST SRM 928 Lot Number: 880710 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1 QU. xJwQh( l  
used for testing are annually compared to Gethart Scab Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NtST 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 Gemart Scale Corp. of 
South Amboy. Thg balances are calibrated with a class 1 andlor class 2 analytical webht set. Thew weights ere tested 
annually by a NlST 1 NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

- 0 AI 0.00030 &! DY < 0.02394 - 0 ti 0.oO001 

M Sb < 0.00200 - M Er c 0,01995 b!! LU < 0.00160 

Q AS < o.io000 An Eu < 0.01197 9 Mg 0.00128 

!!!! Ba < 0.03990 !k! Gd 0.00399 0 Mn e 0.00400 

- M 6e < 0.00200 !!d Ga < 0.00399 P Hg < 0.05000 

- Bi 0.00020 M < 0.02394 !!!! f L b  0.00798 

I 0 0.00103 M Au < 0.01197 M Nd 0.00798 

!!d Cd < 0.01197 M Hf < 0.00798 0 Ni < 0.02000 

9 Ca 0.00168 All wo 0.00200 M Nb c 0.00200 

b!! Ce < 0.01995 - M In e 0.03990 n 0 9  

M cs c 0,00120 - M Ir < 0.0t995 I M Pd < 0.01995 

I M Cr 0.00080 P Fe 5 0.00400 n P  
2 co - M La e 0.00200 M 0.00798 

!!! Pr 0.00120 3 Te < 0.11970 

- M Re 0.00399 M c 0.00120 

!!!! Rh < 0.00399 M TI c 0.00399 

- M Rb 0.00399 M Th c 0.00399 

&! Ru 0.00798 !$ Tm 0.00160 

&! 0.00399 M Sn C 0.01995 

&! SC 0.03990 - M Ti < 0.19949 

!!!! Se 0.03192 M w 0.03990 

Q si C 0.00400' !!!? u 0.00798 

E? AS 0.00796 - M v .z 0.00798 

- 0 Na 0.00095 /!!! 'fb 0.00399 

M Sr < Q.00200 - M y < 0.15960 

f i S  . -  0 23 0.00020 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction ~ f f i c i e n t s  
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

7.0 1NSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

1 Ob0 

11.0 

(j103sl 
HAZARDOUS INFORMATION - Please refer to the enclosed Material,Saftey Oata sheet for information regarding this CRM. 

HOMOGENEITY = This solution was mixed according to procedure IV-MPM-UO4 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9001;2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation 80ard (ANSI-RAB! 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 1: 
Argentina (IRAM), Australla (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JCIA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Porn a1 (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 
1SOllEC 17025 - 199#"General kquirements fur the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certlfkate Number 883.01 

lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZfA Cerk'ficate 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 (COFMC), Germany (DAR), Hang Kong (HKAS, Ireland (NA@, Italy (SIT) 
{SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (LA@), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (WKAS) 
and United States (NVIAP) (CBO ES) 

'IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utiiization Facilities 

10CFfW - Nuclear Regulatory Cornmlssion - Reporthg Defects and Non-Compliance 

MIL-STD-45662A (ObsoletdObserved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I 1  $1 IV Shelf Life - The period of time during which the cowantration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified umrtahty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chernically-stable solutions performed at Inorganic Ventures I W Labs indicate a CRM 

71.2 

shelf-life of four years far solutions packaged in 5OO-mC low density poiyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 
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 usebl life. 
Inorganic Ventures 1 IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30, 2004 

Expiration Date: 
!!l@i. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010312 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

.- 



i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 fehigh avenue, suite 4, lakewood, n] 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mait: ivsalesdivstandards.com website: www. ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 ,O Inorganic Ventures 1 IV tabs is an IS0 Guide 34-2000 Certified Reference Materiat (CRM) Manufacturer: 

Certificate fc883-02. 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 I S 0  Guide 35-1 989 *Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Manganese in 2% (abs) HNOs 2.0 

Catalog Number: CGMN1-l,CGMN1-2, and CGMNl-5 
Lot Number: X-MN02037 
Starting Material: Mn pieces 
Starting Material Purity (%I: 99.995300 
Starting Material Lot No 2 1 ~ 3  
Matrix: DATE WENEDr 

2% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAlNTIES 

Certified Concentration: 1006 f 2 pg/rnt 

Certified Density: 

The W f i e d  Value is based upon the most predse method used to analyze this CRM, The fbnowlng equallons are used In the 
calculatfon of the certified value and the uncertainty: 

Certified Value (3 = (3 1 mean 
n xI = individual rcsulls 

n = number of rnersurtm c h  
&, = Tho summation of allsignificant mstimrtrd i r t o n .  
[Most common are the woe horn Instrumental mearurrm mt, 
weighing. dilution to volume, andttm fixed enor reported on the NlST 
SR M certificate of & n a b  k .I 

1.014 glmL (measured at 22" C )  

u n oe rtrinty (*I = 2 B( &JI 
(dV 

The Independent samples t-test was used to determine If there is agreement between th8 above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
conflrmatlon of the accuracy of this W. 

TRACEABILITY TO NlST AN0 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 uncettalntles.' (IS0 VIM, 2nd 
ed., 1993, deflnlblon 6.10) 
* This IV product is Traceable to NlST via dlrect comparison to NlSf SRMs. The uncertainties for' each certified value are 
reported, takhg into account the SRM uncertainty error and the measurement, Wghing and volume dilution e m .  

4.0 

4.1 Assay Method #? 1006 f: 2 pglmC 
ICP Assay NlST SRM 3132 Lot Number: 890903 

Assay Method #2 1008f2pglmL - 
EDTA NET SRM 928 Lot Number: 880720 

http://ivsalesdivstandards.com
http://ivstandards.com


4 2  

4.3 

4.4 

USBd for testing are annualty compared to OMhWt $ah Carporalton's master wsl 
Institute of Standards and Technology (NIST). The NlST TracaaMllty number8 am 
The NIST test number is 82U260017-gB. All anrlythi balances ate caflbraled ev 
South Amboy. The balances are callbmted wlth I daw 1 W o r  class 2 analytical 
annualty by a NlST I NVLAP accredited wtlbratlon lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermomsm used In the determlnatbn of the final densltles are calibrated vs standard 
thermometer No. 903-2680 which was certlfkd In a d a n c e  with the procedures outllned by ASTM €77-87 and NlST 
Monograph 150 using NlSTTest Nos. and Std Noa.: 769543,2173681769543,2173681P14452,17624W14452,176240. fhe 
In-house procedure No. is 2-W-001 .Thermometers which are not calibrated vs standard themmeter No. 903-2680 are 
traceaMe to NET Identlficatlon Nos. 92564,118016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CAUBMTION - In-house procedure 3=QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality wntrol of Custom Grade Standards. 

5.0 TRACE METALUC IMPURITIES (fMI) DETERMINED BY ICPIMS AND ICPIOES IN pghL 
Crtstan-Grade solutions am tested for trace metallic impurlttes by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-Ms were analyzed in an ULPA-Filtered Clean R m .  An 
ULPA-Rlter is 99.9985% effident for the removal of part[cles down to 0.3 pm. 

Q 0.00221 

M Sb < 0.00206 

M As < 0.04118 

M Ba 0.04118 

bd 0.00206 

!!d Bi e 0.00165 

Q 6 0.00295 

!!! Cd < 0.01236 

9, Ca 0.00349 

!!!! Ce c 0.02059 

.!!d 0.00124 

!!d cr < 0.02059 

M 0.01236 

M cu < 0.02471 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

h!! T9 < 0.12355 

M Tb e 0.00124 

M TI < 0.00412 

M -fh 0.00412 

Y Tm 0.00165 

M Sn C 0.02059 

bd Ti < 0.20592 

!d w < 0.04118 

M u 0.00824 

!!!! v 0.00824 

h9 Yb 0.00412 

ed y < 0.16474 

- 0 0.00250 

M a < 0.02059 
s - Sdutbn Standard Element 

For the callbration of analytical instruments Muding but not limited to the folldng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studks and the determination of oorrection coefficients 
For detectton limit and linearity studies 
For additional Intended uses, contact IV Technical Staff 



010315 
7.0 INSTRUCTIONS FUR THE CORRECT USE OF THIS REFERENCE MATERIAL 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certfflcate Number 010105 
Recognized by  
Regktrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditadan, a.c.(EMA} 
Members of IQ Net International Cert ffication Netwo rk: 
Argentina ( I M ) ,  Australia (QAS), AustlJa (bas), Belgium (Avinter) ,8raril (FCAV), Canada @MI), Wong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Ftnland (SFS), France (AFAQ), Germany {DQS), Greece (€LOT 
Hungary (MSrr), Ireland (NSAI), Israel (Sit), 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 lSO/lEC 17025 - 1999 "General Requlrements for the Competence of Testing and Calibration" - Chemical Testing -Accredited &LA Certificate Number 883.01 

10.3 WOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materia! Producers" - Reference Materfals Production Accredited AZLA Certlflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), hech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), k n g  Kong (HKAS, lmland (NAB), Italy {SIT} 
(SINAL), Japan (JAB) (JNLA), Republic of K m a  (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Pwtugal (IPQ), Singapore (SAC-SINOMS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdm (UKAS) 
and United States (NVLAP) (ICBO ES) 

Domestic Licensing of Production and Utlllzatlon Facilities 
10.4 1OCFRSO Appendix 6 - Nuclear Regulatory Commleslon 

16.5 4OCFR21 - Nuclear Regulatory Commisdon - Reporting tlefgcts and Non-Compliance 

10.6 MlLSfl)-4!5882A (Obsolete/Observed) 



OlO3lG 
11 .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - Ttw period of time during which the concentration of the analyte(s) In a propedy packaged, unopened, and 
unused standard stored under environmentally antrolled and monitored conditions Wrll remain within the specffied uncertainty 
range. Shelf fife Is llmlted primailly by transpiration floss of water from the solution) and infrequentiy, by chemkal instablllty. 
Transpiration studies (P-SsP01020) of chemically-stable dutions performed at Inorganic Ventures I IV Labs lndlcate a CRM 
shelNffe of four years for solutions packaged In 5OO-mL krw density polyethylene bottles. When stored under specla1 condlhns 
that minirnke transpiration and instability, the shelf life can be extended pasf this Ilmlt. 

112 Explratlon Oate The date after which a CRM should not be used. Routine laboratory use of a CRM Increases bsnaplrelm 
losses and the chance of contamination which affect the Integdty of the CRM and limit its useful life. 
Inorganic Ventures / IV Laba m c w s  with state and federal regulatory agencies' rmrnmenctatlons that soluudn standards be 
assigned a ane-yar expiration date. . 

,u Certification Oats: April 13,2004 

Expiration Data: 

12.0 NAMES ANI) SIGNATURES OF CERTlFYlNG OFFICERS 

Certlflcate Prepared 8% JoAnn Struthers, UA Administratbe Assistant 

w- L- 
Certificate Approved By: Kafalin Le, QC Manwr 

Certifying Officer: Paul Gaines, Chamlst, Senlor Teahnlcal Director 



0103l.7 
I n o r g a n i c  v e n t u r e s  i iiv l a b s  

195 lshigh avenue, suite 4, lakewood, nj 087Ol usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales6ivstandards.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 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value{s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and labef(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-’I 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Vanadium in I .4% (abs) HNOj 

Catalog Number: 
Lot Number: 

Starting Material: V205 
Starting Material Purity (%I: 99.986532 

Starting Material Lot No Stractor 46 
Matrix: 

CERTIFIED VALUES AND UNCERTAlNTiES 

CGV1-1, CGVl-2, and CGVI -5 
X-QVOllO2 

PO: ‘jr551Q3 w3 ia!, 5F 
1.4% (abs) HN03 DATE 

INrnQt 4”1& 

Certified Concentration: 999 f 3 pg/mt 

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 Val@ (s) = & (si) =* man 
n x, = sldivldual resutts 

n = n u W  of masumnts 
~ F I  = The swmatlon cf all significant estirrated erms 
(Most c o r n  are the errasfrominstrumntaf measurerrent, 
weighing, dilution to volum, a d  the fixed erra reported on the 
NET ERvl certificate of analysis.] 

Utxettainty = & l ~ m  
(QtR 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
uProperty of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 

national or International standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
* This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertalntles for each certified value are 
reported, taking into accwnt the SRM uncertalnty error and the measurement, weighing and volume dlfullon errors. 

4.1 Assay Method #t 999f 3pglmL 
ICP Assay NlST SRM 31 85 Lot Number: 992706 

1007 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #a 

http://ivsales6ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAlIBRA'I1ON - All balances are checked dally using in-house pmoedure number 6-IMM-UOl. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Tmceabllity numbers are 692476 - Class 7 and 692476A - Class 2. 
The NlST test number Is 8221260017-98, At1 analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by 8 NET I NVlAP accredjted calibration lab. The NfST test number is 822/260017-98. 

THERMOMETER CAUBRATIbN - 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 E77437 and NlST 
Monograph 150 wing NET Test Nos. and Std Nos.: 769543,217368/169543,2173681p14452,176240/P14452,178240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs Standard thennometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALlBRAnON - In-house procedure 3-Qc-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLlC IMPURlTtES (TMI) DETERMINED BY ICPlMS AND iCP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS, The result from the most sensitive 
method for each element, Is reported below. Solutions tested by EP-MS were analyzed In an UlPA-Filtered Clean Room. An 
ULPA-Fllbr is 99.9985% efficient for the removal of particles down to 0.3 pm. 

8.0 INTENDED USE 

I 0 u < 0.00002 

!!d LU 0.00040 

0 Mg < 0.1Oooo 

M Mn 0.00069 

Q HQ < 0.01200 

M 0.01481 

M Nd 0.00499 

b! Ni < 0.07957 

E Nb < 0.00050 

- n Os 

h!! Pd 0.00497 

- 0 p < 0.10000 

M Pt 0.00199 

Q K 0.03276 
1 - Spectral Interference 

E?? Te < 0.02984 

M Tb < 0.m30 

AA TI 0.00100 

M Th 0.00100 

hn Tm < 0.00040 

Sn 0.00497 

b! Ti 0.04973 

!!!! w 0.00995 

M u < 0.00199 

s v  

Y Yb 0.00100 

!!!? y 0.03979 

M zn < 0.01989 

M zr < 0.00497 
s - Solution Standard Element 

for the calibration of analytical inshments induding but not limlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatjon of snatytical methods 
For the preparation of %orkin$ reference samples" 
For interference studies and the determination of correction coefficients 
For detection llmH and linearity studies 
For additional Mended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet f o r  information regarding this CRM. 

flOMOGENEITY - This sdution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicaana de Acreditacion, a.c.(EMA) 
Members of IQ Net  International Certification Network: 
Argentina (iRAM), Australia (QASf, Austria (OQS), 3elgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spaln (AENQR), Switrerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.04 

10.3 ISOIIEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan {JAB} (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

10.4 10CFR50 Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOllEC 17025 - 1999 "General kequlrementr for the Competence of Testing and Calfbration" 

10.5 l O C F ~ 1  . Nuclear Regulatory Cornmlsslon 9 Reporting Defects and Non-Compliance 

10.6 MlL-STD-45662A (Obsolete10bsenred) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010320 

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 envlronrnenbily controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life Is limited primarily by transplmtion (loss of wter from the solution) and Infrequently, by chsmlcal instability. 
Transpiration studies (P-SP0?020) of chemically-stable sdutions performed at Inorganic Ventures I iV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 600-mL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extanded past this limit 

11.2 Explration Date -The date after whlch 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 mnwrs with state and federal regulatory agencies’ recommendations that sdutlon standards be 
assigned a one-year expiration dab. 

Certification Date: July 28,2004 

Expiration Date: 

01i.2006 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



0 1 0 3 2 1  
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com we bsite: www.ivstandards.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 IV Cabs 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(iesf 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 I000 VglmL Zinc in I .4% (abs) HNO3 

Catalog Number: CGZNI-I, CGZN1-2, and CGZNI-5 

X-ZN02020 Cot Number: 

Starting Material: Zn shot 
Starting Material Punty (%): Q9.99$889 
Starting Material Lot No J77L2$ 

Certified Concentration: 1002 k 2 pg/mL 

Certified Density: 1.01 0 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations an used in the 
calculation of the certified value and the uncertainty: 

Ceitfied Vaim 0 = 

Uncertamty (L) = 

(sit= mal 

n =  n w b e r a f m e m t s  
ES = The suumnatton d all signirlant estirrated e m s  
(Most c m n  am the errrwsfrominslrumntrd masurerrant, 
weighing, diMiontovolum, a d  ttmfixederrareportedonthe 
NlST EFbl cWlcate uf mabsis.) 

n xI = indivWual res& 

@YU 

fhe 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 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV product is Traceable to NlST via direct comparison to NlST SfWls. 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 9005 f 4 VglmL 
ICP Assay NlST SRM 3168a tot Number. 001402 

Assay Method #2 1002 f 2 pg/rnt 
EDTA NlSf SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRAnON - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabitity numbers are 692476 - Class f and 692476A - Class 2. 
The NlST test number is 822D60017-98. All analytical balances are calibrated every 4 months by Gehart 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 NlST / NVLAP accredited calibration lab. 7718 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 NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217366/769543,217368/P14452, 1762401p14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATlON - 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 IMPURlflES (TMI) DETERMINED 8 Y  ICP/NIS AND ICP-OES IN ~ 9 h L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-FiAer is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 - Checked by ICP-OES I I Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, W-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical mthods 
For the preparation of "working reference samples" 
For interference studies and the determination of c o m i o n  coefficients 
For detection tmit and linearity studies 
For additional intended uses, contact 1V Technical Staff 

Te < 0.12198 

M Tb < 0.00122 

M < 0.00407 

&!! C 0.00407 

M Tm e 0.00163 

bd Sn 0.02033 

!Id fi s: 0.20331 

!!!! w 0.04066 

M u e 0.00813 

M v < 0.00813 

M Yb c 0.00407 

!k! y 0.16264 

2 Zn 

M 2.r < 0.02033 
8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacibni a.c.{EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (AVlRter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu ai (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chernlcai Testsng - Accredited ASLA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 .. 2000 "General Requirements far the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA}, Austria {BmwA), Selgiurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (OAR), Hong Kong (HKAS, lretand (NAB). Italy (SIT) 
(SiNAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (WNZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllltles 

10.6 10CFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.2 WXId 17025 - 199#"General kequirernents for the Competence of Testing and Calibration" 

10.6 MIL-STD-466624 (Obsolete/Obaerved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010324 

11.1 I V  Shelf Llfe - The period of time during which the concentration of the anal)&@) in a properly packaged, unopened, and 
unused standard stored under environmentalty controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chernicaliy-stable salutlons performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11 -2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 19, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYiNG OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Katalin Le, QC Manager w- * L  
Certifcata Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Diredor 



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, takewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglmi Silver in 3.5% HNO, labs) 
Catalog Number: CGAG 1 -1, CGAG 1-2 and CGAG 1-5 

Lot Number: W-AGO2018 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 996 -t. 3 pglmL 
The Certified Value is based upon the most precise method used to anatyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (21 = C x 
n 

(z) = mean xi = individual results n = number of measurements LS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 999 rt 3 pg/mt 
Method: Volhard Titration vs NlST SRM 999a Potassium Chloride 

Instrument Analysis: 996 k 3 pg/rnL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3151. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Borh methods were campered and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mC: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Ckan Room. 
An UtPA-Filter is 99.9985% effcient for the removal of partides down to 0.3 gm . 

- 0 AI 
- M Sb 
0 As - M Ba 
- 0 Be 
M Bi 
- O B  
- 0 Cd 
- 0 Ca 
- M Ce 
- M Cs 
- 0 Cr - M Co 
- M Cu 

9 

I 

co.ooo1o 
€0.000050 
< O.OO50 
~0.0010 
c 0.00050 
< 0.000040 
c 0.0020 
<0.0020 
< 0.000050 
< o.Oo0130 
< O.ooOo30 
< 0.0020 
< 0.00030 
c 0.00060 

E DY - M Er - M Eu - M Gd 
E Ga 
M Ge 
Q Au - M Hf 
M Ho 
- 0 In 
M Ir 
- 0 Fe 
- M La - M Pb 

- 

- 

< 0.00060 
<0.00050 
<0.00030 
0.0001 0 

<0.00010 
< o.ooo6o 
< 0.01 2 
< 0.00020 
< 0.000050 
c0.020 
<0.00050 
< 0.00070 
< 0.000050 
c 0.00030 

- 0 Li 
M Lu 

0 wl - 0 Mn 
0 Hg - M Mo 
- M Nd - 0 Ni 
c M Nb 

os - M Pd - O P  
I M Pt 
+ O K  

I 

< 0.000030 
< 0.000040 
co.oooo4a 
<0.00030 
0.o0090 

< 0.00020 
€ 0.00020 
< 0.0070 
c: 0.oO0050 

<0.00050 
<0.030 
<0.00020 
< 0.006O 

I M Pr <0.000030 - M Re <0.00010 
M Rh <0.00010 
- M Rb ~0.00010 . 
- M Ru <0.00020 .". M Srn <0.00010 

- 0 Se €0.036 
Q Si <0.0030 
s 
* 0 Na qO.090 - M Sr <0.000050 
Q S <0.020 - M Ta <0.00070 

- M sc <0.0010 

- 0 T4 <0.030 
I M Tb <0.000030 
- M TI ~0.00010 - M Th <0.00010 
- M Trn<0.000040 - M Sn <0.00050 
- 0 Ti <0.00070 
M w <0.0010 - M u <o.oO02o - M v <O.o0020 
- M Yb <0.00010 
- M Y <0.0040 
0 Zn <0.0010 
- M Zr <0.00050 

- 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION {measured at 22~): I .024 glmL 
OA:KL I h v . W Z 1 0 4 f S  

Quality Assurance Manager 

http://ivsalesQivstandards.com
http://www.ivstandards.com


QUALITY STANDARD DOCUMENTAWON 

1 - IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IC2 Net ; Argentina IiRAM), Australia (QAS), Austria (6QSh Belgium 
[Avinter) , Brarii (FCAV), Canada (QMl), Hong Kong [HKQAAI, Columbia (ICONTECI, 
Czech Republic (Cas), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), 
Greece (ELOT), Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea MSA-QA), Netherlands IKEMA), 
Norway (NCS), Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Matariats Production - Accredited A2LA Certificate 883.02 
lSO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited AZLA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facitilies 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. MIL-STD-45 662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - 

Expiration Date - 

The lennth of time that a Drooerlv stored and packaged standard wit1 remain within the 
specified uncertainty. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time end limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of  our 500 mt bottle is 4 years and the shelf life of our 125 mL bottle is 27 
months. 

The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions Over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house 
procedure IV-PACK-001 is used to  clean all bottles. Contact us for technical information relating to 

contamination issues in packaging materials. 

GLASS WARE CALIBRATION 
In-house procedure 3-QC-002 is used to calibrate at1 Class A Glassware used in the manufacture and quality control 
of Custom Grade Standards. 

BALANCE C A L l B R 4 U  
All balances are checked daily using in-house procedure number S-IMM-001, The weights used for testing are 
annually compared to Gerhart Scale Corporation's master weights and are traceable to  the National Institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 4283596 and 454678. The NIST test number 
is 822/260017-98. 

AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
calibrated with a class 1 analytical weight set. These weights are tested annualiy by a NlST / NVLAP accredited 
calibration lab. The NlST test number is 822/26002 7-8 .  

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903- 
2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 
using NIST Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 73WP14452, 176240/Pl4452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903- 
2680 are traceable t o  N E T  Identification Nos. 92564, 1 1901 6, 471047 and NIST test report Nos. 81 11258522, 
81 112557078, and 236090. 

TECHfrllCAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products 

VEL 1-800-569-6799 INTL 1-732-901 -1900 FAX 1-732-901-4903 E-MAIL lVtech@ivstandards.com 

-2- 

mailto:lVtech@ivstandards.com
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i n o r g a n i c  v e n t u r e s  / i v  h 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@ivstandards.com. website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures 1 CV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883102. The certificate is designed and the certified value(s) and uncertaintyfies) are 
detemined 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." 

Certified Concentration: 

Certified Density: 

997 f 3 ug/ml 

1.010 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

oertlfiid Value (5) = @)= man 

n nuwt3erofmasurerrents 
'@ = 'the suwrnation d all sigrtificarl. @mrted errors 
(Most c m  arethe amrsfrurninstrurentai maaaaerrent, 
welghir~ dllutlon to volune, wd the fixed erru reported on t he 
N3T SFaVl rnficate of araru.srs.) 

n XI = indhidual ES#S 

Uncertairdy (i) =&,M"Z 
@om 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENOENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or tnternational standards, through an unbroken chain of comparisons all having dated uncertatntks." (IS0 VIM, 2nd 
ed,, 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each cenifw value are 
reported, taking into account the SRM unceftainty error and the measurement, weighing and volume dllution errors. 

4.1 Away Method #I 997 f 3 NlmL (Avg 2 runs) 
ICP Assay NlST SRM 3103a Lot Number: Of0713 

Assay Method #2 -IO02 pglmL 
Gravimetric NIST SRM bot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010329 
4.2 

4.3 

4.4 

BALANCE CAUBRATOON - All balances ere checked daily using in-house procedure number 6 - I M W I .  The weights 
used for testing are annually compared b Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NiST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances ace calibrated with a class 1 and/or class 2 analytical weight set. Thew weights are tasted 
annually by a NET I NVLAP accreditd calibration lab. The NlST test number b 82u260017-98. 

THERMOMETER CAcIf3RATlotl- The thermometers used In the determinaHon 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 NlST 
Monograph 150 ushg MIST Test Nos. and Std Nos.: 769543,217368/769543,21~8~P1#52,176240/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 kientification Nos. 92564, 119016,471047 and NET test repod Nos. 81 1/258522,81112557076, and 236090. 

GLASSWARE CALISRATION - In-house procedure 3-QC-OOZ is used to calibrate all Class A Glassware used in the 
manufacture and quatity controf of Custom Grade Standards. 

5.0 TWCE METALLIC IMPLlRlTlES (TMI) DETERMINED BY ICWMS AND ICP-OES IN pg/mL 
Cudom-Gmde solutions are tested for trace metallic impurities by Axial ICP-OES and LCP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for thu removal of particles down to 0.3 pm. 

M oy < 0,01596 

Aa Er < 0.01330 

M < 0.00798 

- M Gd 0.00266 

M Ga 0.00266 

&! Ge 0.01596 

M Au < 0.00798 

M Hf < 0.00532 

- M Ho < 0.00133 

M In < 0.02660 

ed Ir e 0.01330 

Q Fe 0.00iio 

M < 0.00133 

C 0.00798 
0 - Checked by ICP-OES 

Q Li 0 . m 9  

! L L u  < 0.00106 

0 Ms 0.00009 

0 0.00003 

s Hg < 0.01200 

- M Mo 0.00532 

!!d Nd < 0.00532 

h! Ni < 0.02128 

Q Nb < 0.00200 

II 0 s  

Pd 0.01330 

e p 0.00260 

!!!? < 0.00532 

K 0.00132 

i - Spectral Interference 

M Pr O.Oo080 

B Re < 0.01000 

M fih 0.00266 

M Rb 0.00266 

!d Ru 0.00532 

M Sm 0.00266 

M sc 0.02660 

!d < 0.02128 

e si 0-0041 5 

!! & < 0.00532 

9 tb 0.00154 

&! Sr 0.00133 

Q S 0.02500 

M Ta < 0.01862 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of anaEytlcal lnstmrnents 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 !V Tachnical Staff 

M Te < 0.07978 

k!! T b  < 0.00080 

M TI < 0.00266 

M Th e 0.00266 

M Tm < 0.00106 

Q Sn 0.00049 

9? Ti e 0.13297 

- M w < 0.02660 

!d u 0.00532 

- NI v e 0.00532 

- M Yb 0.00266 

A(I y 0.10638 

Zn 0.00057 

Y < 0.01330 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10-0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding thii CRM. 

)SOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

40.1 IS0 9001:2060 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Regfstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana be Acreditocion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IW), Australia (QAS), Austria @as), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEN),  Norway (NCS), 
Poland PCBC Pottugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AAENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certlflcate Number 883.01 
10.2 Isond 3702k - 1999 "Genera[ kqulrrtments for the Competence ot Testing and Calibration" 

' 10.3 ISOllEC Guide 34 - 2009 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2U Certificate Number 883.02 
A2LA Mutual Rmxqnition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France {COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT') 
(SINAL), Japan (JAB) {JNLA), Republic of Korea ( K a S ) ,  The Netherlands (RvA}, New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC!, Sweden (SWEDAC), Switzerland (SA$), United Kingdom (Urns) 
and United States ( N W )  (ICBU ES) 

- Domestic Licensing of Productton and Utilization Facilities 
10.4 ZOCFRM) Appendix B - Nuclear Regulatory Commission 

10.6 1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 M i L S M 6 6 2 A  [OtwoleWObserved) 



I I .O DATE OF CERTIFlCATlON AND PERIOD OF VALIDITY 010330 

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 condthns Wit1 remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiratim (loss of water from the solution) and lnftequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in SOQ.mt tow density polyethylene bottles. When stored under special conditions 
that mfnimke transpiration and Instability, the shelf life a n  be extended past thk lhk 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of 8 C M  increases transpitatlon 
losses and the chance of contaminatlon which affect the integrity of the CRM and limit its useful life. 
Inoqanlc Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certlficatfon Date: August 17, 2004 
. I... 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalln Le, QC Manager 

RyzEIaa 
WOC5 ' 

Expiration Date: 

Certifying Officer: Paul Gainss, Chemist, Senior Technical Olrector 
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i n o r g a n i c  v e n t u r e s  / i J 1 P S ~ S  
195 lehigh avenue, suite 4, lakewood, nj 087of usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivskndards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Lead in 0.35% ( a h )  HN03 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

Certified Concentration: 

Certified Density: 

CGPBI-1, CGPBI-2, and CGPBI-5 
W-PBO2115 
Pb(N03)Z 
99.999974 

221 50 
0.35% (abs) HNO3 

tl N CERTAl NTIES 

1002 f 3 pg/mL 

1.002 g/mL (measured at a* C) 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 

The independent sampks t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence intetval. 80th methods were mpared  and showed agreement within the stated uncertainties. 7hls agreement is a 
confirrnatlon of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED 8Y INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby W can be related to stated references, usually 

national or International standards, through an unbroken chain of comparisons all havlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltlon 6.t0) 

Tils IV product is Traceable to NIST via direct comparison to NfST SRMs. The uncwtahtles for each certified value are 
reported, taking into account the SRM un-nty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1002 f 3 pg/mt 
EDTA NET SRM 928 Lot Number: 88071 0 

998 f 3 pglmL 
ICP Assay NlST SRM 31 28 Ld Number: 991 504 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivskndards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-001, The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to h? National 
institute of Standards and Technology (NET). The N1ST Traceabilit), numbers are 692476 - CIEWS 1 and 692476A - Class 2. 
The NlST test number is 822DW17-98. All analyt.&al babnces are calibrated every 4 months by Gelhart Scale Cop, of 
Swth Arnboy. The balances are calibrated wtth a class 1 and/or class 2 anatytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The N IST test number is 822/26#17-98. 

THERMOMETER CALIBRATON - The thermometers used in the determination of the fmd densities are calibrated vs standard 
thermometer No. 903-2680 wh)ch was certified in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 7 50 using NlST Test Nos. and Std Nos.: 7~43,217368/769543,217368~P14452,178240/P14452,17624O. The 
in-house procedure No. is 2-QC401 .Thermometers which are not calibrated vs standard thermometer No. 003-2680 are 
traceable to NET Identification Nos. 92564, 119016,475047 and NlST test report Nos. 81 1/258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate ali Class A Glassware used in the 
manufacture and quality mtro! of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMiNED BY ICP/MS AND ICPlOES IN pglmL 
Custom-Grade solutions are tested for trace metallic irnpurttles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-FMered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 
For the calibration of anatytii instruments including but not limlted to the fallowing: 

For the validation of analytical methods 
For the preparation of “working reference samples“ 
Fw interference studies and the determination of correcfjon coefficients 
For d e t d n  and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFA4, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS lNFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 k!OMOGENElI*rY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 4001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Awedilation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acrediiaclon, a.c.{EMA) 
Members of IQ Net International Ceftification N- rk: 
Argentina {IRAM), Australia (QAS), AusMa @CIS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech RepubHc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), ireland (NSAI), lsrael (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), 
Poland PCBC), Portugal (APCER , Sin pore {PSB), Slovenia (SIQ), Spain (AENOR), Swttzerland (SQS) 

-Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materfal Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), A u t &  (BmwA), Selgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark {DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong KDng (HKAS, Ireland (NAB), Italy (StT) 
{SINAL), Japan (JAB) (JNIA), Republic of Korea (KOIAS), The Nethetlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Swftzerfand (SAS), Unked Wngdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Produdion and Utilization Facilities 

10.2 ISOIIEh 17025 - 1999 "General k q u r m n t s  for the Competence of Testing and Catibration" 

10.6 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MiLSTD45802A (Obsolete10bserved) 



11.CI DATE OF CERTlFiCATION AND PERIOD OF VALIDITY 01033if 

11.1 N Shelf Llfe - The period of time during which the concentralon of the dyte(s)  m a property packaged, u ~ O P ~ W ~ ,  and 
unused standard stored under environmentally controlled and monitored conditions wll remain within the specified uncertainty 
range. ShsM life is limked primarily by transpiratin (loss of water from the solution) and infrequendy, by chemical instability. 
Transpiration studies (P-SPO1020) of chemtcaliy-stable solutms perfonned at Inorganic Ventures I IV Labs indicate a CRM 
shdf-llfa of four years for sdutions packaged in 500-rnt iow densQ polyethylene bottles. When stored under special conditions 
that minimize tramplratlon and brstaMilty, the shelf life can be extended past this runit. 

11.2 Explration Date The date after which a CRM should not be used. Routine laboratw use of a CRM increases transpiration 
losses end 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 reguiatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date, 

Certification Date: September 17, 2003 

Expiration Date: 

12.CI NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer; Paul Galnes, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  I a b s  
195 lehlgh avenue, suite 4, lakewwd, nj 08701 usa 

phone: 800-669-6799 732-9Ol-1900 fax: 732-9of-1903 
e-mail: ivsales@vskndards.com website: www.ivstandards.com 0 cert i f icate  of a n a l y s i s  

1 .O Inorganic Ventures I N Labs Is an !SO Guide 34-2000 Certified Reference Material (CfUUl) 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 pghL Antimony in 0.7% (abs} HNO3 13% Tartaric Acid 

Starting Material Lot No ~ 2 9 ~ 3 2  
Matrix: 0.7% (abs) HNO3 / 3% Tartaric Acid 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 999 k 3 pg/rnL 

Certified Density: 1.020 g h l  (measured at 22" C )  

The Certified Value is based upon the most predse method used to analyze this CRM. The fdloWing equations are used in the 
calculation of the certified value and the uncertainty: 

C edified Vahe (3 = = mean 
n XI = individual results 

n * number of measurernerds 

Est = The summation of allslgnWlcant esthated erros. 
( M o s t  common are the errors from Instrumental mrasurernent, 
weighing, dilution to volume, and the fixed enor reported on thm NlST 
SRM certlficatr of ipbis.) 

~ncortainty(f)= 2[(Zsd1"' 
(Q 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c3 "Property of the result of a measurement or the value of a standard whereby it Can be related to stated references, usUdly 
national or international standards, Uuough an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlon 6.10) 
U This IV product is Traceable to NET via direct comparison to NlST SRMs, The uncertainties for each cerlified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilutlon errors. 

4.1 Asmy Method #l 999 f 3 pg/mL (Avg 2 runs) 
ICP Assay NIST SRM 3102a Lot Number: 990707 

Assay Method #2 1001 pg/mL 
Gravlmeblc NlSf SRM Lot Number: See Sec. 4.2 

mailto:ivsales@vskndards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-hwse procedure number 6-1MM-001. The weights 
used fw testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstltutt? of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number Is 8221260017-98. All analytical balances are calibrated every 4 monlhs by Gerhart Scgk Cap. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET I NVW accredited calibratlon lab. The NlST test number is 8221260017-98. 

THERMOMETER CALlBRAVON - The t&mmeters used In the determination of the final densities are calibrated vs standard 
themmeter No. 903-2680 which was certtfled In accordance with the procedures outlined by ASTM €77-67 and NIST 
Monograph I 5 0  using NlST Test Nos. and SM Nos.: 769543,217368/769543,217308/P14452,176240/P14452,176240. The 
in-house procedure No, is Z-QC-001 ,Thermometers whM are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality cwrtrol of Custom Gmde Standards. 

5.0 TRACE METALLIC tMPURIT1ES (TMl) DETERMIN€O BY ICPlMS AND CPIOES IN (rglmL 
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. Solutic#ls tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0,02188 

s Sb 

- M As < 0.00993 

- 0 Ba O.OOO11 

- 0 Be O.oooO1 

- M 8i 0.00386 

- 0 8 0.00045 

I M Cd c 0.00299 

- 0 Ca 0.00521 

2 Ce 0.00300 

- M Cs e 0.00030 

c 0 Cr 0.00696 

- M Co 0.00052 

- 0 Cu 0.00239 

M - Checked by ICP-MS 

- M Py c 0.00598 

- M Er < 0.00498 

- M Eu c 0,00299 

- M Gd < 0.00100 

- M Ga 0.00100 

- M Ge 0.00598 

- M Au c 0,00299 

- M Hf c 0.00199 

- M Ho O.OO050 

M In 0.0996 

- M Ir e 0.00498 

p Fa 0.00715 

I 0 La < 0.00120 

c M Pb 0.00040 

6.0 INTENDED USE 

0 - Checked by ICP-OES 

1 0 u c 0.00002 

M Lu < 0 . W O  

0 Mg 0.00074 

- 0 Mn 0.00139 

c 

0 Hg e 0.01500 - 
- M Mo < 0.00199 

h4 Nd < 0.00199 

0 Ni 0.00219 

- M Nb O.OOo50 

- 

fi o s  

- 0 P < 0,04000 

M Pd 0.00498 - 

M Pt < 0.00199 

0 K 0.00497 

i - Spectral Interference 
- 

1-n 

M Pr < 0.00030 

d M Re c 0.00100 

M Rh C 0.00~00 

M Rb 0.00100 

M Ru < 0.00199 

- M Sm < 6.00100 

0 Sc c 0.00016 

I M Se e 0.00797 

0 si 0.00388 

- M Ag c 0.00199 

0 Na 0.00298 

,.". M Sr O.oOo50 

- 

I 

- 

- 

n S  

- M Ta 0.00697 

n - Not Checked Far 

M Te < 0.02988 

- M Tb < 0.00030 

- M TI 0.00015 

M Th C 0.00100 - 
M Trn c O.OOO40 

- hA Sn 0.00498 

c 0 Ti 0.00056 

M W < 0.00996 

- M U < 0.00199 

- M V C 0.00199 

- M Yb < 0.00100 

- M Y 0.03984 

- M 2ln 0.01992 

c 

- M zr c 0.00498 
s - Sdution 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 %orking reference samples' 
For interference studies and the determination of m t b n  coefficients 
For detection limit and linearity studies 
For additlone1 intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

10.0 QUALITY STANDARD DOCUMENTATION 

10.4 I S 0  9001:2000 Qwllty Management System Registration - QMI Certiflcate Number OlOiOS 
Recognized by; 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Courtdl for Accreditation (RVA) 
Entidad Mexicana de Aa-editacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (MS) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland {NSAt), Ismel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC}, Portugal {APCER), Singapore (PSB), Slovenia (SIQ), Spain {AENOR), Switzerland (SQS) 

90.2 ISOltEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "(3eneral Requirements for the Competence of Reference Material Producersu - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Be,lgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark {DANAK), Finland (F INAS). France (COFRAC), Germany (OAR), Hong Kmg {HKAS, Ireland (NM), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republk of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapwe (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swikerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

- Uomestic Licensing of ProductJon and Utilization Facilities 
10.4 IOCFRSO Appendlx 8 - Nucrear Regulatory ComrnGsion 

i0.5 1OCFRZf - Nuclear Regulatory Commission . Reporting Defects and Non-Compliance 

10.6 MIL.STO45862A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERiOD OF VALIDITY 

11.1 IV She# 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 monitwed condltlons will remain wlthin the spedfied uncePtainty 
range. Shelf life is fimlted prfmarlly by transpiration (loss of water from the solution) and infrequently, by chendcal Instability. 
Transpira~on studies (P-SPO1020) of chemlcaly-stable sdutions perfomred at Inorganic Ventures I N Labs indicate a CRM 
shelf-lk of faur years for solutlons packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instaMMy, 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 integtity of the CRM and limit its useful fife. 
lnwganic Ventures I 1V Labs concurs with state and federal regulatMy agendes' recommendations that solution standards be 
assigned a one-year expiration date, 

Certification Date: April 2 2 ~ 2 0 ~  

Expiration Date: 
maim 

' l f f Z D 0 6  
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Galnes, Chemist, Senlor Technical Director 



010339 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales~ivstandards.com website: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures 1 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 Stafisical Principles." 

DESCRIPTION O f  CRM Custom-Grade I000 pglrnL Selenium in 1.4% (abs) HNO3 

Catalog Number: 

Starting Material: Se shot 

CGSEI-1, CGSE? -2, and CGSEI -5 
Lot Number: X-QSEOlO91 

Certified Concentration: 1005 f 2 VglmL 

Certified Density: 1.009 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

c w t i f M v & ~ = ~  (rsI= mal 
n xI = indwiduai msutts 

toia 

n = nuwber of measixemnts 
BS = T h e m i a n  d all significant estiwsded e m s  
(Most c m n  are the errcrsfrominstrumtdal mmrermt, 
weighing, dlkRion to vokme, ad theflxed erra reported on t he 
NBT SFiM certldicate of a?atysJs.) 

Uncertainty {*) = 21&rs1Hia 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C "Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
E This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertaintles 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 91 1005 2 2 VglrnL (Avg 2 runs) 

ICP Assay NET SRM 3149 Lot Number: 992706 

Assay Method #2 9004 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NtST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822l260017-98. All analytical balances are calibrated every 4 months by Gerfiart Scale Corp. of 
South Amboy. The baiances are calibrated with a class 1 andor class 2 analytical weght set. These weights are tested 
annually by a NIST I NVLAP accredited calbratlon 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 NET Test Nos. and Std Nos.: 769543,217368R69543, 217368lP14452, 1762401P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and N1ST 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 qual-iy control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND 1CP-OES IN P g h L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below, Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q AI 0.00030 

M Sb 0.00100 

0 < 0.00500 

91 Ba < 0.01994 

0 Be 0.00009 

- Bi 0.00080 

0 B < 0.00006 

!!!I Cd 0.00060 

O_ Ca o.ooioo 
!!! Ce < 0.00997 

An cs < O.OOM0 

- M 0,00080 

!!!! C O  0.00598 

- M CU 0.00130 
M - Checked by 1CP-MS 

6.0 INTENDED USE 

- 0 Li 0.00003 

&! Lu < 0.00080 

e MSJ 0.00021 

?1 hAn 0.00798 

9. Hg 0.01054 

0 Mo 0.00400 

M Nd < 0.00399 

I 0 Ni 0.00028 

0 Nb < 0.00400 

os 
An Pd c 0.00997 

0 p < 0.00300 

!!d Pt 0.00399 

- 0 K 0.00060 

i - Spectral Interference 

E Pr < 0.00060 

0 Re < 0,00900 

M e 0.00199 

M Rb 0,00199 

0 Ru < 0.00700 

M Sm < 0.00199 

&! SC < 0.01994 

- S Se 

- 0 si 0,00300 

!!! A9 0.00399 

- 0 Na 0.00402 

M Sr < 0.00100 

Q s < 0.04000 

!d Ta 0.01396 

n - Not Checked For 

h!! Te 0.05982 

k! Tb 0.000so 

M TI 0.00199 

- M Th 0.00199 

M Tm 0.00080 

!!!! Sn < 0.00997 

b!! Ti < 0.09969 

hd w 0.01994 

- M u 0.00399 

- M v 0.00399 

M Yb 0.00599 

I M ’f 0.07976 

- M Zn 0.00400 

c 0 Zr 0.00005 
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 analyticat methods 
For the preparation of “working reference samples“ 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 MAlARDOlJS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infonation regarding this CRM. 

9.0 

10.0 QUALITY STANDARD UOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

30.1 IS0 9001:2000 Quality Management System Registration * QMl Certificate Number 010106 
Recognked 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 N e t  International Certificatian Netwo!: 
Argentina (IRAM), Australia (QAS), Austria (C)QS}, Belgium (Avinter) , Brazit (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT)), treland (NSAI), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Pottu al (APCER), Singapore (PSB), Sbvenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2lA Certificate Number 883.02 
APIA 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 (COFWC), Germany (DAR), Hong Kong (HMS, Ireland (NAB), Italy (StT) 
(SINAL), Japan (JAB) (JNLA), Repubtic of Korea {KOIAS), The Netherlands (RvA), New Zealand (IAPIZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 IOCFRSO Appendix B - Nuciear Regulatory Commission 
- Domestic Llcensing of Production and Utfllzatlon Facilities 

10.2 I S O I I d  17025 - 1Bd"General Requirements for the Competence of TesOng and Callbratton" 

10.5 'lOCFR24 - Nuclear Regulatory Commlsaion - Reporting Defects and Non-Compliance 

10.6 MIL-SfD-45662A (ObsoietelObserved) 



j l .0 DATE OF CERTIFiCATION AND PERIOD OF VALlDiTY 010342 

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 transpiratjon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures / 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM straurcl not be used. Routine laboratory use of a CRwl increases transpiration 
lossers 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: Februaw 23, 2004 

Oli2005 Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertlRcate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certlflcate Approved E3y: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010343 
i n o r g a n i c  v e n t u r e s  I f v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 us8 
phone: 800-669-6799 732-901-3900 fax: 732-901-1903 

e-mail: ivsates@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .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 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Thallium in 0.5% (abs) HNQs 

Catalog Number: CGTLI-I, CGTL1-2, and CGTt2-5 
Lot Number: X*TtO1091 
Starting Material: 
Starting Materiat Purity (%): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

TIN03 
99.999824 

G09P28 
0.5% (abs) HNO3 

UFI CERTAINTIES 

Certified Concentration: 999 i 3 pglrnL 

Certified Density: I .001 drnL (measured at 22" C> 

The Certified Value ts based upon che most precise method used to analyze this CRM. The fdlbwing equations are used in the 
calculation of the certified value and the uncertainty: 

certifi@Vatue@) =L (32) = mea3 
n ]G= individual malts 

n = W r  of mmmts 
= Thesuwmath cf all sigr3liant estirrated erm 

(Most c o r n  arethe errorsfrwninstrmntal m m ,  
walghkrg, dillion to voium, #ld the fixed wru' reported on t he 
MST SW certificate of analysis.) 

Uncertainty (9 = ~KES~YI~R 
toin 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Tproperty of the result of a measurement oi the value of a standard whereby it can be refated to stated references, usually 

national or internatlonal standards, through an unbroken chain of comparisons all hadng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltbn 6.W) 
. This IV product Is Traceable to NIST via direct compariwn to NlST SRMs. The uncertainues for each certified value are 
fk?pcKted. taking into account the SRM uncertainty error and the t?wsuf9Mnt, wetghing and volume dilution errors. 

4.1 Assay Method #l 999 j: 3 pg/mL {Avg of 2 runs) 
ICP Assay NlST SRM 31 58 Lot Number: W3012 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 to00 )IghlL 

mailto:ivsates@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALlBRAflON - All balances am c M B b  daily ualng In-housa procedure number BIMM-001, ths wa(gt\(r 
used for testing are annually compared lb Gomarl 8oe18 CgH#atkl0'8 rnastI3r walghls and am traceable lo LhS MeW 
lnstltute of Standards and Technology (NIST), Thr N18T TncseMll4y numbars am 892416 - Clasa 1 and 082478A - Clasa 2, 
The NIST test number is 822/260017-98, Ad malytlcrl billonce8 am dlbratad every 4 mmlhs by Gerhert Scale Corp, of 
South Amboy. The balances are calibrated Wttfi I d a u  1 and/or dm3 2 analytlcal wblQht set, Them weights am tsabd 
annually by a NlST 1 NVLAP accredited callbntkm lab, The NlSf test number Is 822/280017-98. 

THERMOMETER CALIBRATION - The thenomstan used In the determlnatlon of the (Inat densllles are CallbsatecJ va slsndard 
thermometer No. 903-2680 which was certified In d a n c e  Mth the procedures wlllned by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217388/769#3,217368/P14452,176240/P14452,t76240, The 
In-house procedure No. is 2-QG001 ,Thermonwrtors whlch are not catibrated v3 standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119018,471047 and NlST test report Nos. 811/258522,81lQ557078, and 236090. 

GLASSWARE CALIBRATION - In-house pmcedure 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quallty control of Custom Grade Standsrds. 

5.0 TRACE METALLIC IMPURITIES (TMI) OETERMlNED BY ICPlMS AND ICP-OES IN ug/mL 
Custom-Grade solutions are tested for trace rnetalllc impvriUes by Axlal ICP-OES and CP-MS. The result from the most sensitive 
method for each element, is reported blow. SoiuUons tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal d partldes down to 0.3 pm. 

M AI 0.02018 

M Sb 0.00101 

M < 0.02018 

M Ba 0.02018 

M Be 0,00101 

!!d Bi < 0.00081 

0 B < 0.00740 

0 Cd < 0.00540 

ca 0.00015 

M e 0.01009 

M CS 0.00061 

M Cr 0.01009 

- M CO < 0.00606 

ha cu 0.01211 

M - Checked by ICP-MS 

M m < 0.01211 

M Er 0.01009 

M < 0.00606 

M Qd 0.00202 

M Q < 0.00202 

M Ge < 0.01211 

!!! Au 0.00606 

h!! Hf 0.00404 

M Ho 0.00101 

- M In < 0.02018 

M Ir < 0.01009 

0 Fe 0.00100 

M La c 0.00101 

M Pb e 0.00808 

0 i.1 < 0.00002 

M 'Ti 0.00081 

P MI 0.00030 

M Mn e 0.00807 

Q M < 0.01200 

b!! MO 0.00404. 

!!!! Nd 0.00404 

4 Ni 0,00090 

M Nb 0.00101 

- n O s  

M Pd 0.01009 

Q P e 0.00260 

h! < 0.00404 

- 0 K < 0.00180 
0 - Checked by ICP-OES i - Spectral Interference 

!!!! Pr 0.00061 

M Re < 0.00202 

M Rh 0.00202 

M Rb 0.00202 

M Ru 0.00404 

r Sm < 0.00202 

6e SC < 0.02018 

!id! Se < 0.01615 

0 si 0.00344 

M As < 0.00404 

ha 0.00124 

M Sr < 0.00101 

Q S c 0.03000 

!d Ta 0.01413 

n - Not Checked For 

6.0 INTENDED USE 
Far the calibration of anatytlcal instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of c o d o n  coefncients 
For detection limit and linearity skdtes 
For additional intended uses, contact N Technical Staff 

M Te < 0.06055 

M Tb C 0.00061 

8 TI 

M < 0.00202 

!!!! Tm 0.00081 

M Sn < 0.01009 

M Ti < 0.10091 

skl w 0.02018 

!!d u c: 0.001404 

!!! v C 0.00404 

M Yb 0.00202 

!!!! y 0.08073 

- 0 Zn 0.00154 

M < 0.01m9 
s - Solution Standard Element 



010345 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STAPIDMD DOCUMENTATlON 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet fat information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 (SO 9001:2000 Quality Management System Registration - QMI Certificate Number Of0105 
Recognized by: 
Registrar Accreditatbn Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Counal for Accreditation (RVA) 
Entidad Mexicana de Aweditadon, a.c.{EMA) 
Members of IC? Net Intemetional Certific&?ion Network: 
Argentrna (IRAM), Australla (QAS), Austria (C)QS), Belgium (Avinter) , Brarll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repoblc (CQS). Denmark (DS}, Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), lreland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Siovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited M I A  Certiflcate Number 883.01 
10.2 lSOflE& 17025 - 1999 "Genemi R'equirements for the Competence of Testrng and Calibratlon" 

10.3 lSOllEC Guide 34 - 2000 'General Requirements for the Comptence of Refewbnce Material Producers" - Reference Materials Production -'Accredited M I A  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 (NA8), ttajy (SIT) 
(SINAL), Japan (JAB) {JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (WAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( W P )  (ICBO ES) 

- Domestic Licensing of Production and Utilization FacWles 
10.4 fOCFR50 Appendix B - Nuclear Regulatory Commission 

10.5 1WFR21- Nuclear Regulatory Cummisslon - R-lng Defects and Non-Compliana 

10.6 MIL-Sm45662A (Obsoleta10bserved) 



010346 
11.0 DATE OF CERTIFICATKNJ AND PERIOD OF VALIDITY 

11.1 fV Shelf Life - The perlod of Ume durlng which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored cunditions wHt remain within the specifred uncertainty 
range. Shelf life Is limited primarily by transplratlon (loss of water from the sdMon) and infrequently, by chemical instability, 
Transpitatiion studies (PSPO1020) of ctremically-sbble solutions pwformed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In W m L  low density polyethylene bottles. When stored under special conditions 
that mlnirnize transpiration and instability, the ahetf llfe can be extended past this h i t .  

11.2 Expiratlon Date -The date after which a CRM should not be used. Routlne labwatory use of a CRM inmases transpiration 
losses and the chance of contarnhation which affect the integrity of the CRM and llmit Its useful life. 
Inorganic Ventures 1 IV Labs concurs with state and federaf regulatory agencies' rewmrnendatiuns that sdution standards be 
assigned a one-year exptration date. . 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By Nick Maids, QA Administrator e 

~~I'WX&I &proved Kablln Le, QC Manager 

Certification Date: August 05,2004 

Expiration Date: 

CerHfying OfRcer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087M us8 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  

I .Q 

2.0 

.3.0 

4.0 

Inorganic Ventures I N Labs Is an IS0 Guide 3 M O O O  Certified Reference lrllaterlal (CRM) Wnufacturer: 
Certificate #883402. The certificate is designed and the certified vatue{s) and uncartainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Prlnaples." 

DESCRIPTION OF CRM Custom-Grade 

Catalog Number: CGB1-1 I CGB 
Lot Number: X-BO2047 
Starting Material: H3B03 
Starting Material Purity (%): 99.999998 

Matrix: 
Starting Material tot No OVOl33 

' H2O 

1000 pglmt Boron in HtO 

-2, and CGBl-5 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified ~ & s i t y :  

1005 f 2 pg/rnL 

0.999 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The Following equations are used in the 
calculation of the ceftified value and the uncertainty: 

Qertified V a b  (E) = CX,  = meal 
n X I =  hdhrW @sultS 

n = m e r a f m m t s  

(Most c o m n  am the erra'sfrorniwrmntad mwrwTenl, 
weighing, dilution to valurm, md tM tixed erra reported on t he 
fW8T 81Rd cevtificate d anatysis.) 

umrtamty (d = The sumnatlon d all sigrllicad estimted m s  wn 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property ofthe result of a measurement or the value of a siandard whereby it can be related to stated references, USUaIlY 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (is0 VIM, 2nd 
ad., 1993, definition 6.10) 

0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

' 

* 4.1 Assay Method #I 1005 f 2 pglrnL (Avg 2 runs) 
ICP Assav NET SRM 3107 Lot Number: 991907 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - AH balances are checked daily using in-house procedure number 64MM-001. The weights 
used for testing are annually compared to Gerbarl Scale Corporation's master weights and are traceable to the Nationa! 
Institute of Standards and Technology (NIST). The NET Traceablity numbers are 692476 - Class I and 692476A - Class 2. 
The NET test number is 822/260017-98. All analytiial balances are calibrsted every 4 months by Gemart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 anaiytical weight set. These weights are tested 
annually by a NlST I N V W  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 &ifEd in accordance with the procedures outlined by ASTM €7747 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624o/p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated ys standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grads Standards. 

5.0 T M C E  METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm, 

M cu 0.00600 - Pb < O.OO300 * - 0 K < 0.00300 
M - Checked by ICP-MS 0 - Checked by tCP-PES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-NIS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Fur the validation of ansiytjcal methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correclion coefficients 
For detection limit and linearity studbs 
For addltlonal intended uses. contact IV Technical Staff 



CdAl349 
7.0 INSTRUCTIONS FOR THE CORRECT USE O f  THIS REFERENCE RIIATERUAL 

8.0 

9.0 

10.0 QUALIN STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation b a r d  (ANSt-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net tnternational CertificaUon Network: 
Argentina (IRAM), Australia (US), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), Greece.(ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu al {APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOIIEA 1702k. q99!?"General Requirements for the Competence of Testing and Callbratlon" 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements forthe Competence of Reference Material Producers" 
- Reference Materials Productlon - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OSE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS); United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 IOCFRfiO Appendix B - Nuclear Regulatory Commtmion 
- Domestic Llcensing of Production and Utllkation Facilities 

10.5 10CFR21 - Nuclear Regulatory Cornmisslon - Reporting Oefects and Non-Compliance 

10.6 NllLrSTD-45662A (ObsoletdObserved) 



610350 
I 1  .O DATE OF CERTIFICATlON 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 prlmarlly by transpiration (Loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures 1 W 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 ofa 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 agsncks' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 13, 2004 

Expiration Date: 

'1;!?0& 

12.0 NAMES AND SIGNATURES OF CERTiFYlNG OFFICERS 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technkal Director 

.-.. 



610351 
i n o r g a m i i c  v e n t u r e s  1 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@iustandards.com website: www.ivstandards.com 0 cer t i f i ca te  af a n a l y s i s  
1 .O Inorganic Ventures 1 N L a b  is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Molybdenum in HzO tr. Nfd40H 

Catalog Number: 

Lot Number: X-M OO2004 
CGMOI-I, CGMOI-2, and CGMO1-5 

Starting Material: (N H4)6Mo7024xH20 
Starting Material Purity (%I: 99.995645 
Starting Material lo t  No 23221 
Matrix: 

H20 tr* IdH40H 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 pg/mt 

Ce rtl f i ed Density : 0.998 g/mL (measured at 22" C) 

The CertNed 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: 

certineci value = & (24) = ma-! 
n XI = lndhridual IBSUI~S 

n = nurrberofmeasJrerrents 
= S h e s u m b n  d all signiicant estlrreted emrs 

(Most c o m n  are the errcrsfrominstruncentat mareme4 
wighkg, dilutionto vofuwe, md the fixed mu repwted onthe 
NET SFmtl certificae tlb matfsts.) 

Uncertainty (k) = ~KES,FF 
0.0" 

4.0 TRACEABILI'W TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the vaiue of a standad whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated unoertainties.' (IS0 VIM, 2nd 
d., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1000 pg1ml 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

1002 f 3 pglmL (Avg 2 runs) 
ICP Assay NIST SRM 3134 Lot Number; 891 307 

Assay Method #2 

mailto:ivsales@iustandards.com
http://www.ivstandards.com


610352 
4.2 

4.3 

4.4 

BALANCE CALIBRATION * All balances are chedced daily using In-house procedure number 6-IMM-001. The WdgMS 
used for testing are annuatly compared to Ggrhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numkrs are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-$8. All analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances are mliiated with a class I andlor class 2 anaiytical wight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NlST test number is 822126001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denslties are caltbrabd vs standard 
thermometer No. 903-2680 which was oe’iied in accordance with the procedures ouUined by ASTM E77-87 and NlST 
Monograph 150 using MIST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No, is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identificsfion Nus. 92564,119018,471047 and NIST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house prowdure 3-Qc-oo;! Is used to calibrate ail Class A GlaS$War8 used in the 
manufacture and qualify control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES iff p@mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-Ms. The result from the most sensitive 
method for each element, is reported below. Soiutlms tasted by ICP-MS were anstyred in an UCPA-Filtemcl Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 

Q - Checked by ICP-OES i - Spectral Interference 

For the allbration of analytkaf instruments including but no? limlted to the following: 
ICPhrlS, lCP-QES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical mthods 
For the preparation of ’working reference samples” 
For interference studies and the determination of correction coefRcignts 
For detedbn limit and linearity studies 
For additional intended uses, Gontact IV Technical Staff 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Seftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicane de Acreditacion, a.c.(EMA) 
Members of IQ Net International CertHtcation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium {Avinter) , Brazil {FCAV), Canada (QMIJ, Hong Kong (HKQAA), 
Columbia (ICOPJ'lEC), Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (WS),  Greece (ELOT), 
Hungary (MSzr), Ireland (NSAI), Israel (Stl), Italy (CISQ), Japan (JQA), KoRa (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Sbvenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A 2 U  CeWlcate Number 883.01 
10.2 ISOIIE& 17025. - 1999 "General dequirements for the Competence of Testlng and Calibration" 

30.3 1SOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials ProJuctlon - Accredited APLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), Nerw Zealand (IANZ), Nonnray (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

W.4 10CFR50 Appendix 6 - Nuclear Regulatory Commission - Oornestlc Licensing of Production and Utilization Faclittles 

m. 

10.6 10CFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-compltarrce 

10.6 MtLSlD45062A (ObsoletelObserved) 



6103S4  
11.0 DATE OF CERTlFlCATIQN AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the enalyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitorod conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability- 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5 W m t  low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablfrty, 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 u s  of a CRM increases transpiration 
losses and the chance af contamination whkh affect the integrity of the CRM and limit ita useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certffication Date: May 26J 2004 

@==E# 1 :?fig- 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFWNO OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 



2110355 
i l n o r g a n l c  v e n t u r e s  / Tv l a b s  

I95 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards . corn website: WINW. ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglrnt. Phosphorus in H,O 
Catalog Number: CGP? -1, CGPl-2 and CGP1-5 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (E) = x I 

n 

(2) = mean x, = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 k 4 pg/mL 
Method: Acidimetric Titration vs NET SRM 84k KHP. 

Instrument Analysis: 1002 f 4 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 139a.  

The independent samples t-!est was trsed to determine if thers is agreement between the above assay methods ai the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/rnL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 Urn. 

Q AI 
- M Sb 
- M As 
I M Ba 
- M Be 
- M Bi 
- M B  
- M Cd 

- M Ce 
- M Cs 
- M Cr 
M ca 
- M Cu 

- CS 

.".. 

<0.040 
0.01 2 

e 0.001 0 
< 0.001 0 
< 0.000060 
< O.OOO040 
<0.0070 
<0.00030 
c 0.01 0 
< 0.00050 
< 0.000030 
<0.00050 
<0.00030 

0.080 

DY - M Er 
M Eu 
- M Gd 
- M Ga 
- M Ge 

M Hf - M Ho 
M In 
M tr 
- 0 Fe 
I M La 

- M Au 

- 
I 

- 

- M P b  

< 0.00060 
< 0.00050 
<0.00030 
< 0.0001 0 
0.00070 

< 0.00060 
< 0.00030 
< 0.00020 
<0.000050 
c0.030 
< 0.00050 
<0.050 
< 0.000060 
<0.00030 

< 0.001 0 
<0.000040 
<0.0030 
< 0.00040 
< 0.020 
< 0.00020 

< 0.00020 
<0.050 
< 0.000050 

< 0.00050 

< 0.00020 

I M Pr 
- M Re 
- M Rh 
I M Rb 
- M Ru 
- M Srn 
2 sc 
- 0 Se 
0 Si 

M Ag 
..F 0 NCI 

- n S  
M Sr 

M Ta - 

< 0.000030 
c 0.0001 0 
€ 0.000 10 
< 0.000 10 
< 0.00020 
<0.00010 

< 0.40 
< 0.020 
< 0.00020 
< 0.090 
€ 0.000050 

<0.00070 

- M Ta - M T b  - M TI 
- M Th - M Trn 
- M Sn 

Ti 
c M W  
- M U  
- M V  
M Yb 
- M Y  
M Z n  
I M Zr 

- 

< 0.0030 
< 0.000030 
€0.00010 
c 0.000 1 0 
C 0.000040 
<o.ooa~io 

<0.0010 
€0.00020 
<0.00020 
<0.00010 
< 0.0040 
0.0035 

<0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED 
0.A:KL t w v . o w m  

DENSITY OF SOLUTION (measured at W C } :  1.001 g/mL . (over) 

Expires: 

Quality Assurance Manager 
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QUALITY STANDARD DOCUMENTATION 

1. 0 IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Membws of IQ Net : Argentina (IRAMI, Australia (QASI, Austria (bas}, Belgium 
(Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTECI, 
Czech Republic (COS}, Denmark (DS), Finland (SFS], France (AFAQI, Germany (DQS), Greece {ELOT), Hungary (MSZT), Ireland 
(NSAI), Israel (SIl), Italy (CISQ), Japan {JQAt, Korea (KSA-QA), Netherlands (KEMAI, Norway {NCS}, Potand(PCBC1, Portugal 
(APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland 6 0 s )  

2. 

3. 

ISO/EC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production + Accredited A21-A Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix 8 - Nudear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 UCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Pleese contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. M I L- ST 0-4 5 6 6 2 A 
5.  
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - B a i n  withi.n the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence, The smaller 
the bottle the higher the rate of transpiration. inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mC bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 

0 repeated use of solutions over a one year period may adversely affect the integrily of 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 j.m filter and in-house procedure 

IV-PACK-001 is used t o  clean 811 bottles, Contact us for technical information relating to contamination issues in 
packaging mate ria Is. 

GLASSWARE CAIcfBRATlON 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALI BRAnQN 
All balances are checked daily using in-house procedure number 6-fMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceabitity numbers are 428359B and 454678. The NlST test number is 822/260017-98. 

Ail analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a N1ST I NVLAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NET Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/Pl4452, 176240Pl4452, 176240. The in-house 
procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to NlST Identification Nos. 92564, 1 1901 6, 471047 and NIST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901 - 4  903 E-MAIL IVtech@ivstandards.com 
-2- 

mailto:IVtech@ivstandards.com
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I n o r g a n i c  w e n t u r m s  I i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-9Ol-1900 fax: 732-901-3903 

e-mail: ivsaJesQivstandards.com website: www. ivstandards.com 

cert i f icate  of a n a l y s i s  
I .O Inorganic Ventures 1 fV 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 "Quatity System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRlPTlON OF CRM Custom-Grade 1000 yg\rnL Silicon in HZO tr. WN03 tr. HF 2.0 

Catalog Number: 

Lot Number: X-S lO2O87" 
CGSfl-1, CGSIl-2, and CGSI1-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Densky: 

996 f 2 pg/mt 

1.002 g/mt (measured at 22" C) 

ihe  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: 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
I3 "Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. The unwftaintis for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 996 f 2 p@mL 
ICP Assay NIST SRM 3150 lot Number: 991 108 

Gravimetric NET SRM $ot Number: See Sec. 4.2 
Assay Methad #Z 999 pg/mL 

http://ivsaJesQivstandards.com
http://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 campared to Gerhart Scale Corporation's master wights and are traceable to the National 
Institute of Standards and Technology (NST). The NlST Traceability numbers are 892476 - Class 1 and 692476A - Class 2. 
The NST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical might set. These weights are teated 
annually by a NlST I NVLAP accredited catbration lab. T1.le MIST test number is 8221260017-96. 

THERMOMETER CAUBRA'I"1ON - The thermometers used in the determination of the final densfties are callbrakd vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 udng NlST Test Nos. and Std Nos.: 769543,2173W69543,ZI 73681p14452, 176240/P14452,17624O. The 
in-hwse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identiation Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/25570?8, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES 1N pglmt 
CustomGrade solutions are tested for trace rnetaflic impurities by &cia1 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 90.9985% efficient for the removal of particles down to 0.3 prn. 

6.0 INENDED USE 

P Li 0.00009 

L L u  0.00091 

Q Mg 0.04991 

M Mn 0.00906 

0 Hg 0.04991 

!d Mo < 0.00453 

M Nd 0.00453 

Q Ni c 0.01044 

Nb < 0.00113 

II 0s 

!!!! Pd 0.01132 

Q P < 0.02269 

!!!I 0.00453 

- 0 K < 0.00771 

i - Spectral Interference 

Te 0.06791 

- M Tb < 0.00068 

!!!! < 0.00226 

0.00226 

En Tm < 0.00091 

M Sn e 0.01132 

Q Ti 0.01325 

- M w < 0.02264 

- u < 0.00453 

- 0 v < 0.00400 

M Yb < 0.00226 

M y < 0.09055 

!!! Zn < 0.04528 

!!d Zr 0.01132 

8 - Solution Standard Element 

For the calibration of analytical instruments lnduding but not limited io 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 lima and linearity studies 
Far additional intended uses, contad IV Technical Staff 
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7.0 

8.0 

9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This solution was mixed according to procedure 1V-MPM-004 and k guaranteed to be homogeneous. 

QUALJTY STANDARD DOCUMENTATION 

1o.t 

10.2 

10.3 

10.4 

10.5 

30.6 

IS0  9001:2000 Quallty Management System Registration - QMJ Certificate Number 010405 
Recognized by: 
Registrar Ameditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Caund for Accreditation (RVA) 
Entidad Meddcana de Acreditecion, a.c.(EMA) 
Members of IQ Net International Certiflcatlon Network 
Argentina (IRAM), Australia (QAS),, Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada {QMI), Hmg Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubk (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€LOT), 
Hungary (MSZT), lreland (NSAI}, Israel (Sli), Italy (CISQ), Japan (JQA), Korea (KSA-QA], Netherlands (KEMA), Norway (NCS), 
Poland PCBC Porn al (APCER), SLnppore (PSB), Slovenia (SIQ), Spain {AENOR), Switzerland (SQS) 
!SO/lE& 17028 - 1d"General Requirements for the Competence Ot Testing and Calibration" - Chernlcat Testing - Accredited MIA Certificate Number 883.01 

ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (3mwA), Belgium (BELTEST) (@XU-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SlT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
.and United States (NVLAP) (ICBO E$) 

lOCFR5O Appendix 8 - Nuclear Regulatory Commission - Domestk licensing of Production and Utlllzatlon FaclllUes 

Ceruficate Number 883.02 

1 OCFR21 - Nuclear Regulatory Carnrnisslon - Reporting Defects and Non-Compliance 

M llSTD45662A (Obsolete/Obsewed) 
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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(8) in a properly packaged, unopened, and 
unused standard stored under environmentally cantrdled and monitored conditions Will remain within the specified uncertainty 
range. Shelf Me is limited primarily by transpiration (loss of water from the SolWOn) and Infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate 8 CRM 
she&lii of four years for solutions pa&aged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimks transpiratlon and Instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatlon which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: March 24, 2004 
..,-e 

mEm= 
0182006 - 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepamd By: 
.t 

JoAnn Struthers, QA Administrative Assistant 

&Pm’Jed BY: Katalin Le, QC Manager 

Certifying OfRcer: Paul Gaines, Chemist, Senlot Technical Director 



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 732-901-1900 fax: 7332-901-1903 
e-mall: ivsales@ivstandards.com website: www.ivstandards.com 

certr"f1cate of a n a l y s i s  
I .o 

2.0 

3.0 

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 vafue(s) and unceitainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), 1SO Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicat Principles." 

DESCRIPTION OF CRM Custom-Grade I000 pglmL Titanium In t4% {abs) HNO3 tr. HF 

Catalog Number: 

Lot Number: X-QTIOltl6 ' 

Starting Material: Ti granules 
Starting Material Purity (%): 99.960814 
Starting Material Lot No ~ 7 ~ 0 7  
Matrix: 

CGTIl-1 , CGTIl-2, and CGTl1-5 

1.4% (abs) HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 988 f 4 pg/mL 

Certified Uensity: 1.010 g/mL (measured at 22" C) 

The Certified Valve is based upon the mosf precise method used to analyze this CRM. The fdowlng equations art3 wed fn the 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of 8 measurement or the value of a standard whereby It can be related to s h k d  references, usually 

national or intmati ial  standards, through an unbroken chain of mparjsons all having stated uncerbirdies." OS0 VIM, 2nd 
ed., 1993, defWion 6.10) 

This IV product is Traceable to NET via direct comparison €0 MIST SRMs. The unceWMes for each certtfied value are 
repofled, taking into account the SRM uncertainty emr and the measwement, weighlng and volume dlluth mors. 

4.1 Assay Method #I 998 f 4 pg/mt (Avg 2 runs) 
ICP Assay NET SRM 316% Lot Number: 992801 

Assay Method ##2 1002 UglrnL 
Gravknetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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42 

43 

4.4 

8ALANCE CALtBMTION - All bahms are checked dah using in-house procedure rwmber BIMM-001. The weights 
used for testing are annualty compared to Gerttatt Scale Copfa tm's  master welghh and are traceable to the Nathnal 
Institute of Standards and Technology (NIST). The NIST TracWllty numbers are 692476 - C b s  1 and 892476A - Class 2, 
The NIST test number Is 82212fioo17-98. All analytical balances are callbratad every 4 M h s  by Gemart Scab Cow. of 
soutfi Amboy. The balances are calibrated wlth a cltm 1 m o r  class 2 analytiml wdght set. These WSlghtS are tested 
annualty by a NIST / NWAF accredited caNbration lab. The NIST test number b 8 ~ 0 0 1 7 - 9 8 .  

THERhlOM€TE#? CAUBRATW - The thermometers used in the detsrmhtbn of the fmal dW3kS are calihtsd vs standard 
thermometer No. 903-2580 which WBS certified in accordance with the procedures outllned by ASTM €77437 and N1ST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217388/169543,217388/P14452,17624O/Pl~2, I7024O. Tha 
in-house procedure No. Is 2-QC-001 .Themameters which are nd CaHbmted vs standard thermometer No. 903-2680 am 
tramMe to NIST Ibentificatm Nos, S2!j64,119016,471W'i and NlST test report MS. 81 1/258522,811/2557078, and 236090. 

GLASSWAf4.E CAWBRATION - InSwuse procedure 3-QC-002 is used to caHbrete ell Class A Qbssware used In the 
manufacture and qu&it)r control of Custom -de Standards. 

6.0 TRACE METALLIC IMPURITJES {TMI) DETERMINED BY lCPlMS AND ICPIOES IN pg/mL 
CUsbm-Grade solutions are tested for trace metallic hpurities by Axial ICP-OES and ICP-MS. The result from the most sensiUve 
methad for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clan Room. An 
ULPA-Fltter is 99.9985% effxient for the removal of part~les dawn to 0.3 pm. 

6.0 INTENUEO USE 
For the calibration of analytical instruments induding but not limited to the folldng: 

Fw the validation of analytical methods 
For the prepatration of %torking reference sampler;" 
Fa interfern W e s  and Me determination of comctlmn coefficrents 
For detection %nit and linearity studies 
For additional Mended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored In gbass. 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEI'IY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneow. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

40.1 

16.2 

10.3 

I O A  

10.6 

10.6 

Is0 9001:2000 Quality Management S y d m  Registration - QMI Certificate Number Q10106 
Recognized by: 
Registrar AccrdHaUon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of jQ Net lflternational Certlfl catfon Network: 
Argentha (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), F m  (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CiSQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), 
Pdand PCBC Pdlfu al (APCER Singapore (PSE), Slovenia (SIQ) Spain (AENOR) Switzerland (SQS) 
ISOflE& g7Mk' - 1 S d  "General fkequrementr for the Comptsnde of Testing and Calibration - Chemical Testtng - Accredited A2LA Certificate Number 883.01 

lSOltEC Guide 34 2000 "Oeneral Requirements for the Competence of Refwence Material producers" - Reference Materials Production -Accredited A2LA Certlflcate Number 883.02 
A2LA M u b l  Recognition Agreement Partners: 
Australia (NATA), Audria ( B m A ) ,  Bdgkim (BELTEST) (BKQ-OBE), Canada (SCC), Chinese Taipei {CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA)I Republic of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spaln (ENAC), Sweden (SWEDAC}, Swkerland (SAS), UMed Kingdom (UKAS) 
and United States (NVlAP) (IC60 ES) 

tOCFR60 Appendix 6 - Nuclear Regulatory Commlrsh 
- DomesUc Licensing of Production and Utilization Facilities 

lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Complknctt 

MILSTD45662A (ObsoletdObsttrved) 
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I t  .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

. . . . . , . . . . . . . . . 

11.q IV Shelf tife - The perkd of time during which the amcentration of the anaNHs} in a prop* w, unopened, and 
unused standard stored under environmentany controlled and monitored condlttOns MI r e m h  within the v c i f w d  uncertainty 
range. S M  We is lknited primarily by transplratlon (to58 of water ffMn the solution) and infrequdy, by chemid instablltty. 
Tmpiration studies (P-SPOt020) of ckmically-stable solutions p e r i o d  at lno~ank Ventures / IV Labs hcfkite a CRM 
sheif-life of four years for sokrtions packaged in 500-mL low densay polplhylene bottles. When stored under special condiiis 
that minimize transpiration and instabilityl #re shelf llfe can be extended past this limit. 

11.2 Expiration Date - The date after which B CRM should not be used. Routine laboretory use of a CRM incfeases transpiration 
losses and the chance of mtamlnatlon whlctr affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV tabs 001tcurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explratlon date. 

Certification Date: September 28,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prapared By: Nick Malola, QA Admlntstrrrtor 

Certifying Officer: Paul Wries, Chemi, Senior Tlschnkat Director 

. . . . . . . . . , . , , . , 



I n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 lehigh avenue, s u b  4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com w e m e :  www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2OOO Certified Reference Materia! (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 Pruduction of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Strontium in 0.4% (abs) HNOs 

Certified Concentration: 1004 & 2 pg/rnL 

Certified Density: I .001 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. T b  following equations are used in the 
calculation of the certified value and the uncertainty: 
Qwtifid Value 0 = 

n 

The independent samples t-test was used to determine if there is agreement between the above assay methods et the 95% 
confdence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confinatlon of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement w 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 WM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and volume dilution emfs. 

4.1 h a y  Method #I 1005 f 2 VglrnL 
ICP Assay NIST SRM 3153a Lot Number: 990906 

1004 5 2 pglmL 
EDTA NET SRM 928 Lot Number: 880710 

Assay Wethod #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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~ 

4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
hstitute of Standards and Technology (NIST). The NlST Tramability numbers are 692476 - Class 1 and 69247SA - CLss 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andtor class 2 analytical weight set. These weights are tested 
annually by a NlST t NVIAP accredited calibratlon lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification NQS. 92564, 119016,471047 and NlST test report Nos. 831/258522,811/2557078, and 236090. 

GLASSWARE CALl6RATlON - In-house procedure 3-QC-002 is used to calibrate alt Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICPIOES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-IWS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Cban Room. An 
ULPA-Filter is 99.9985% ef#icient for the removal of particles down to 0.3 vm. 

0 - Checked by ICP-OES i - Spectral Interference 

0 Te 0.10ooo 

!!! Tb < 0.00003 

M 7.1 4 0.00009 

- Th 4 o.oOoO9 

M Tm < 0.00004 

M Sn c 0.00046 

- M Ti < 0,00459 

w 0.00092 

!!? u < 0.00018 

- M V < 0.00058 

!!4 Yb < 0.00009 

5 Y < 0.00004 

Q Zn 0.00720 

- 

- M Zr 0.00046 
s - Solution Standard Element 

6.0 INTENDED US€ 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of 'working reference samples" 
For lnterference studies and the dstermlnation of correction coefficients 
For detection limit and linearity studies 
For addRional intended uses, contact IV Technical Staff 

LCP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 HA2LARt)OUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for informatki&&&?RM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEIfY - 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 - UMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA} 
Entidad Mexicanit de Acreditaclon, a.c.(EMA) 
Members of 1Q N e m a  tlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinbr) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Colurnbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JClA), Korea (KSA-QA), Netherlands (em), Norway (NCS), 
Poland PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Sw;itzerland (SQS) 

Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 I S O d  VO2k - lBS#*'General Requirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producen" 
- Reference Materlals Production - Accredited A2tA Certlficate Number 883.02 
A2LA Mutual RecognitIan Agreement Partners: 
AwtfaQa (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtic 
(NAO), Denmark (DANAK}, Finland (FINAS), France (COFRAC), Germany {DAR), Wong Kong (HWS, Ireland (NAB), Italy (SIT) 
{SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SA$), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 iOCFR50 Appendix 13 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 IbCFR21 - Nuclear Regulatary Commission - Reparting Defects and Nonaompliance 

10.6 MlLSTE34W62A (Obsolete10bserved) 

1 t . O  DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analW(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentai&' 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 instabiiity, 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sheif-life of four years for sotutbns packa$ed in 500-mt low density polyethylene bottles. When stored under special mdtions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

14.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CFUW increases transpiration 
iosse3s 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 standads be 
assigned a one-year expiration date. 

Certification Date: October 22, 2003 
Expimtion Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Jt&at+ 
Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: p & L  G10368 Paul G a i n s ,  Chemist, Senior Technical Director 



G10369 
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 087a usa 
phone: 800-669-6799 732-901-1900 fax: 732-961-1903 

e-mail: ivsalesQivstandards.com website: y v w .  ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (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." 

P 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL TOn in 1320 tr HNOt tr HF 
. .I 

Catalog Number: CGSNI -1, CGSNl-2, and CGSN 1-5 
7 

Lot Number: Y-QSN01140 , 1 

Starting Material Purity (%): 99.999438 

Starting Material Lot No G12M23 
Matrix: 

Starting Material: Sn Shot 

Hz0 tr HN03 tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 994 & 4 pg/mL 

Certified Density: 0.998 g/mL (measured at 22" C) 
The Certified Value is based upon the most precise method used to analyze this CRM. The foliowing equations are used In the 
calculation of the certified value and the uncertainty: 

Certified Value (9 * & (3 = mean 

n = number of  measurements 
Cs, = The sumrnatlon of plls igniflcrnt ns tknrted errots. 
(Most Oommon ate the arrws from Inrfrumrntal rntasurem ent, 
weighing, dllufioh to volume, end the lilted errol reported on the NlST 
SR M certificate of anaM k .> 

n xt - individual resulk 

uJncertaintyCi)= 2[<Xsg]'lt 
(n) 

TRACEABiLlTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard wherahy It c8m ktr rW&?d to stated references, usually 

national of international standards, through an unbroken chain of comparisons all hovlng staled uncertainties,' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
* This IV product is Traceable to NIST via direct comparison lo NlST SRMs Tha uc1ccrrtaln4Iss ICY each certified value are 
reported, taking into account the SRM uncerlainty error and the rneasuremsnl, wnlghbna olld valuma dilution errors, 

4.1 Assay Method #I 994 * 4 VglrnL (Avg 2 runs) 
ICP Assay NtST SRM 316la Cot Nillrlbel' W31Ot 

Assay Method #2 998 pglmL 
4 

Gravhekic NET S R M  Lot Nurnhsr. 590 SQG A,;!  

http://ivsalesQivstandards.com


610370 
4.2 BALANCE CALIBRATION - AH balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's niasler 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 NfST test number is 822260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. 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 NiST I NVLAP accredited calibration lab. The NIST test number is 822126001 7-98. 

4.3 THERMOMEER CALIBRATION - The thermometers used in the determination of the final denslties are calibrated vs stantkilt1 
thermometer No. 903-2680 which was cedifled in accordance with the procedures outlined by ASTM E73-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240.7 tu' 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standafd thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos, 811/258522,811/2557078, and 23WI' )  

4.4 

TRACE METALLIC IMPURITIES {TMI) DETERMINER 8 Y  ICP/MS AND ICP-OES IN pg/rnL 
Custom-Grade solutions are tested for trace 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-Filtered Clean Room. Ai1 

ULPA-Fitter is 99.9985% efficient for the removal of partides dawn to 0.3 pm. 

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 

6.0 INTENDED USE 

I 0 Li 0,00002 

hn LU 0.00080 

9 MS 0.00003 

!?! Mfl 0.00804 

0 Hg < 0.01500 

M Mo C 0.00402 

!!d Nd 0.00402 

0 Ni 0.01000 

M Nb < 0.00100 

Q os 
- M Pd < 0.01004 

- 0 p < 0.00500 

M 0.00402 

- 0 K < 0.00200 
i - Spectral Interference 

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 
Far 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 



G 1.0 3 '7 l 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storttgrt& Handing -Keep ti@lyseljed when not in c m .  Store and wed 20 2 4'C. Do n d  pipet frm mntainer. DO 
not return portions rem wed for pipetting to mntainer. 
c##rric Weight; Valence; Cr#rtlCrr@tbn Numer, Chemical Fomin Solution - 118.71 0; +4.; 4,5,6, zq Sn@H>$? 
C M c a l  Corrpatibili- Wubte in HCI and dlute HF I HNOx Avud neldral to &sic media. Unstable at ppm levels 
Mth metals thwt wuld ptll F' m y .  0 ,e. Do n d  mix Mh Pikafine a RaE Earths or high bvels of t r d t i a n  ekmerrts 
unless they are ffuorinded.) Stable Mh most inorgenic anions prowded B is in the chemical form ~KIYKI above. 
SaMlw- 2-1 00 pgb levels stable (alone w mixed with ell dher metals the4 ae at comparable 1wd$ as the Sn(OHbFy2 
far 1 year in 1% HNOsltDPE container. 1-1 0,000 ppm single element solutions asthe Sn(OH>Fu d~emicxxpy stable for 
years in 2 6 %  HNO3 itrace HF ina LDPE container. 
% Ccmtainiw SamQles (Preparation and SolUtion) - Metal (Solible in HF I HNOs or HCI); Odd!% - SnO (soluble in 
HCI), Sn0z-veryresistant to all %ids induding HF(Fusbn with equal parts af NaCChandS. It isthen sol&le in '@der or 
dilute adds asthe thfastmnate.] Aloys (Tmat Ilrst 0.1 g usth 10 mL am. MS0,to boiling untll the alloy ddntegates 
and malty all of the sulfuric acid is expelled. Then add 100 mL 0 2  tee M e r  and 50 mL of cmc HCI or transkr to 8 
pl.asttiC mntainer and add I mL HF in either case m i n g  gmtlyia briw about solution.] Organic Matrices (Vdediltyand 
pmcipitstion ofthe hduble stmnicogde are problems. Conslnation ofthe literatwe sholld be made for irdisridual 
matrims I Sn cmpculnds.) 
AtC#cmic Spectruscopic lrfanvatlon QCP-OES 0.L.s are @wen as u m  

Quk fLcre ~ l u r d e r l l n ~ l n d i c d t e s  severe) 
ICP-OES 189.989 nm 0.03 IQ.OO3pghL 1 ion 

ICPMS 12oamu 5 PPt n h  hi4 
ICP-OES 242.949nm 0.1 10.01 pghL 1 at?m yMirtq-p;; qp0 

' *  
HF Note: This standard should not be prepared or stored in glass. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Cortiflcnlo Nirnihor Q10105 
Recognized by: 
Registrar Accreditation Board (ANSI-RM) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 

. 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal {APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibratlon" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OEE), 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), Slngapwe (SAC-SINGLAS), Spain (ENAC). Sweden (SWEDAC), Swittertand (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

10.4 10CFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 I OCFR21 - Nuclear Regulatory Cornrnlsslon - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (ObsoieWObsewed) 



31.0 DATE OF CERTlFICATlON AND PERIOD OF VALIDITY 

11.1 rV Shelf Life - The period of time during whlch the concentration of the analyte(s) in a p r o m  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 transplratlon (loss of water frwn the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions perfmed at Inorganic Ventures I 1V Labs Indicate a CRM 
shelf-life of four years far salutlons packaged in 50O-mL low density polyethylene bottles. When stwed under special conditions 
that minirnke transplration and Instability, the shelf life can be extended past this limit 

I 1  2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM incrf?asc?s transpiralion 
losses and the chance of contamination which affect the integrity of the CRM and 5mit its useful life. 
Inorganic Ventures ! IV Labs concurs wlth state and federal regulatory agencies' recommendations that solution standards be 
assignad a one-year explration date. 

Certification Date: February 01 I 2005 
. Expiration Date: 

- OIi2006- 

12.0 NAMES AND SIGNATURES OF CERTFYINC OFFICERS 

Certificate Prepared By: Nick Malda, CIA Administrator 

Certificate Approved By: Katatin Le, QC Manager 

Certlfylng Officer: Paul Galnes, Chemist, Senior Technical Director 

i 

.-.. 

..' . . 



610373 
i n o r g a n ' l c  v e n t u r e s  / iiv l a b s  

195 tehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www. ivstandards.com 
phone: 800-669-6799 732-901-1900 faX: 732-901-1903 M c e r t i f i c a t e  of a n a l y s i s  

1 .O Inorganic Ventures / 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and labei(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and \SO Guide 35-1 989 "Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglrnL Bismuth in 3.5% (abs) HNOs 2 .o 

Catalog Number. 

Starting Material: Bi needles 
Starting Material Purity (YO): ~ ~ . g g g o g o  

CGBII-1, CGBII-2, and CGBII-5 

Lot Number: X-B101091 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Cattifled Density: 

999 j: 2 pglmL 

1.026 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Oxtitied Valw = g)l= mi17 

Uncertainty (3 = 2i{mE 

n xt=  individual resutts 
n = rimer of m r e r r e n t s  
BS = Ttw sunmation d all dgmfrcant &imFRed errors 
(Most c m m n  am the errasfrom'tns2rurrerrtal measurerrent, 
wekghirtg, dkrtion to vduwe, and the fixed Bra reported on t he 
NIST a?M cwwlcate d analysis.) 

bIw 

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 wmpariions all havlng stated uncertainties." (is0 VIM, 2nd 
ed., 1993, definition 6.10) 
3 This IV product is frsceable to NlST via dired m p a r i s o n  to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty errof and the measurement, weighing and volume dilution errors. 

4.3 Assay Method #l 

Assay Method #2 

999 f 2 pg/rnL (Avg 2 runs) 
ICPAssay NlST SRM 3106 Lot Number: 991212 

'I 003 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-OQ1. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
Ihe NET test number is 82u260017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale C o p  of 
South Amboy. The balances are caiibrated with a class 1 and/or class 2 analyticai weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NtST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368f769543,217368/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. 8111258522,821t2557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an WLPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vrn. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in the 
manufacture and qual@ control of Custom Grade Standards. 

5.0 

M DY 0.01202 

!!! Er 0.01001 

M EI.4 < 0.00601 

M Gd < 0,00200 

NI Ga < 0.00200 

M Ge 0.01202 

&I Au 0.00601 

99 Hf < O.a)40? 

M Ho 0.00100 

- 0 in 0.00105 

NI Ir 0.01001 

9 Fe 0.00014 

Y La 0.00t00 

- 0 Pb 0.00135 

0 Li < 0.00002 

M Lu < 0.00080 

0 Mg 0.00070 

0 Mn < 0.00020 

0 H3 0.01500 

M Mo < 0.00401 

M Nd 0.00401 

N! 0.01602 

M Nb 0.00100 

- n os 

I 0 Pd < 0.00400 

- 0 p < 0.01000 

h!! 0.00401 

- 0 K 0,00039 

6.0 INTENDED USE 

0 - Checked by ICP-QES 1 - Spectral Interference 

M Te 0.06008 

- Tb < o.00060 

- M TI e 0.00200 

An Th < 0.00200 

!!b Tm < 0.00080 

M Sn < 0.01001 

Ti 4.10013 

!!!! w e 0.02003 

u < 0.00401 

M v 0.00401 

- M Yb 0.00200 

- M y < 0.08011 

9 Zn 0.00008 

M Zr < 0.01001 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For the vafidation of analytical methods 
For the preparation of Working reference samples” 
For interference studies and the determination of corntion coefficients 
For detection limit and lineartty studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

ICP-OES 305.772 nm 0.08 10.01 p g h L  1 &m D I U l  ZI,f l t ,  Fs 
ICP-ms 222825nm 0.1 /OD2 pghi 1 dam Q, Hf, Ce, Os 
ICP-MS 209 MU 2 ppt r3sr M' IYrT3 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

H ~ A R D Q U S  INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infomation regarding this CRM. 

HOMOGENElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed io be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 090105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA} 
Entidad Mexicana de Adi tsc ion,  a.c.(EMA) 
Members of LQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Rajy (CEQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N~rway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Swlkerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

f0.3 ISOflEC Guide 34 - 2000 "Generat Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Productlon - Accredited A2LA Certificate Number 885.02 
A2LA Mutual Rscognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), 3etgium (BELTEST) (SKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FiNAS}, France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NA& Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVWP) (1C80.ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission 
- Domestic Llcensing of Production and Utlllzation Facilities 

10.2 lSO,E& 17025 - I999 "General kequfrernents for the Competence of Tqstlng and Calibration" 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 MIL-STD-45662A (Obsolete10bserved) 



I ’I .U DATE OF CERTIFICATION AND PERIOD OF VALIDlTY 
ij103’76 

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 timlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (F-SP0102Oj of chemically-stable solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

1 I .2 Expintion Dab - 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 integrlty 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 ooe-year expiration date. 

Certification Date: February 19, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CerUficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Uiredor 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsa~es@ivstandards.com website: ww.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2 ,o 

3 .o 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and la bel($), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and !SO Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRPTION OF CRM Custom-Grade I000 VglmL Lanthanum in 1.4% (abs) HN03 

Certified Density: 1.010 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

oertified Valm (Q = 

ClncertairRy (?I = m M ' "  

a= Me# 

n = number of masurerrents 
8$ = The smmtian d all sigrtlficarrt estimtted erws 
(Most c m n  arethe errasfromWumrrtal mwrm~, 
weighing, dlutionto  YOU^, anb the fixed erru reported m t he 
MST SFmrl certclcate al mnalysis.) 

n xl = irdhidual REMS 

o"Vn 

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. 

TRACEABILlTY TO N E T  AND VALUES OBTAINED BY INDEP€NDENT METHODS 
LI "Property 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 ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1393, definition 6.1 0) 
'-3 This IV product is Traceable to NlST via dlrect comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilution errors. 

4.1 Assay Method #-I 1003 f 3 p g h L  

Assay Method #2 W 3 f  4pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3127a Lot Number: 890402 

http://ww.ivstandards.com


4.2 BALANCE CALlBfWTfON - All baiances 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 Traceabiltty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class I and/or class 2 analytical weight set. These weights are tested 
annually by a NlST 1 N W P  accredited catibration lab. The NIST test number is 8221260017-98. 

4.3 THERMOMETER CAttBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543, 217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 11901 6,471047 and NIST tesf report Nos. 81 2/258522,81112557078, 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 METALLlC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN vglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by CP-MS were analyzed in an WLPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

b!! Te 0.02975 

b!! Tb 0.00030 

M TI < 0.00099 

!!!! TR < 0.00099 

!!d Tm < 0.00040 

&? Sn < 0.00496 

!!d Ti 0.04958 

!!d w 0.00992 

- M u 0.00198 

- 0 v 0.00080 

!d Yb < 0.00099 

y 0.03966 

Q Zn 0.10539 

!!!! CU < 0.00595 I M Pb 0.00298 - 0 K 0.10000 !! Ta < 0.00694 0 Zr 0.00070 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vafidation of ana\yticaf 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 



0 10 3 7 9 
7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

8,O 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

bK"XENEITY - 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 030105 
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 fnternatlonal Certification Network: 
Argentina (IMM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA}, 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSPT), Ireland (NSAI), Israel (SII), Ita@ (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KE 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited N L A  Certificate Number 883,OI 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A 2 U  Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BECTESTJ (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAKJ, Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), N e w  Zealand {IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (IC60 ESJ 

10.4 IOCFRSO Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.2 ISOllEC 17025 - 1999 "General kquirenents for the Competence of Testing and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bsstved) 



010380 
11.0 DATE OF CERTlFiCATlON AND PERIOD OF VALIDITY 

1 I . g  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 controikd 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 (PSpO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years f o r  solutions packaged in 500-mi low denslty polyethylene bottles. When stored under special conditions 
that rnintrnize 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 integrii of the CRM and limit its useful life. 
inorganic Ventures / N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 23, 2003 

Expiration Date: wJ%m 1;2@js- 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Cedfkate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  I i w  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: ivsabsQivstandards.com website: www.ivstmdards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .O Inorganic Ventures 1 TV 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 labelts), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and EO Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

OESCRiPtlON OF CRM Custom-Grade 10000 pglmC Sodium in 1.4% labs) HN03 2.0 

Certified Concentratlon: 10,006 i 6 pg/rnL 

Certified Denslty: I .032 glrnl. (measured at 22" C) 

The Certifed Value is based upon the most precise method used lo analyze this CRM. The following equations are used in the 
calculatlon of the certified value and the uncertainty: 

The independent samples t-test was used to determine if them is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agrement within the stated uncertainties. This agreement is a 
confirmation of the amracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c! 'Property of the result of a measurement or the value af a standard whereby it can be related to stated references, usually 
national or internatlonal standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NlST SRMs. The unmrtalnttes for each certified value are 
reported, laking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method fl 40,008 f 6 ~.~g/rnL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 10,019 f 33 pgimL 
ICP Assay NET S R M  31 52a Lot Number 990907 

http://ivsabsQivstandards.com
http://www.ivstmdards.com


610382 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MhB-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017m98. All analyticai 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 anslytical weight set. These welghts are tested 
annually by a NlST / NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outfined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P~4452,176240/P14452, 176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090. 

GlASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate ell Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES {TMI) DETERMINED BY ICFIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic irnputitles by Axial ICP-OES and CP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Ciean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm- 

51 0.1 0.00140 M pb < 0.00300 I 0 K 0.04000 hn Ta c 0.00700 An < 0.00500 
M - Chetked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the folloWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection llmit and linearky studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE Of TH1S REFERENCE MATERIAL 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HmRDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMVIQGENHTY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

010383 10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-FWB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entkfad Mexicana de Aweditacion, a,c.(EMA) 
Members of IQ NQt iq@rn& 'mal Ce- on NeWswb: 
Argentina (IRAM), Australia (QAS), Avstrii (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEhFIA), Notway (NCS), 
Pdand(PCBC), Portugal (APCER , Sin apre (PSB), Slovenia (SIC!), Spain (AENOR), Sw?zerland (SQS) 

- Chemical Testing - Accredited A2LA Certlficate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "Genera! Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certrficate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BECTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(WO), Denmark (DAIVAK), 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 (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC60 ES) 

10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Cornmlsslon - Pwnestlc Licensing of Production and Utilization Facilities 

10.2 ISOJIEC 17026 - I999 "General l!equI%ments for the Competence of Testing and Calrbra€mn" 

10.5 IOCFRPI - Nuclear Regulatory Cornrnisslon - Reporting Defects and Non4ompliance 

10.6 NllLSTD45662A (ObsoleteIObserved) 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properiy packaged, unopened, and 
unused standard stored under environmentaljy 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-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

41.2 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 Iffe. 
Inorganic Ventures ! IV labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 27, 2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administratis Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010385 
i n o r g a n i c  v e n t u r e s  / Iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsatesQiv$'tandards.com websee: www. ivstancjards.com E cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I iV tabs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate rn83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles.* 

DESCRIPTION OF CRM Custom-Grade 1000 pglml; Palladlum In 3.3% ( a b )  HCI 

Certified Concentration: 1004 i 1 pg/rnL 

Certified Densky: I .022 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The faitowing equations are used in the 
calculation of the certlfmd value end the uncertainty: 

cc?ttified Value (5;) = & (SI = mal 

n =  n u r r b e r d m m t s  
ZS = The sumnation cf all Sigrrificmt estimded errors 
(Most c o r n  arethe errasfrurn*hstrurrentttal m-errent, 
weighing, dM ion to v dum, and the fixed wru reported on t he 
NET S&l certificate of matysis.) 

n & = inctkidual rewus 

min 
Uncertainty (kl = ~IES~RI~ 

- .  

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 "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, definltton 6.10) 
Q This IV product is Traceable to NIST via direcl cornpadson to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emf and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #'I 1004 k I pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3138 Lot Number: 990207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 loa2 pg/mt 

http://ivsatesQiv$'tandards.com
http://ivstancjards.com


G10386 
4.2 BALANCE CAWBRATION - All balances are checked daily using in-house procedure number 6-tMM001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 82Z260017-98. All anatytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration Jab, The NlST test number is 822/260017-98, 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calikated vs standard 
thermometer No. 903-2680 which was certified h accordance wlth the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 76Q543,217368/769543,217368P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NlSf Identification Nos, 92564,119016,471047 and NlST test report Nos. 811/258522,811/2$57078, and 236090. 

4.3 

4.4 GLASSWARE CALIWATION - 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) DETERMINEO BY ICPlMS AND ICPIOES IN pghL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and tCP-MS. The resutt from the most sensitive 
method for each element, is reported betow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean R m .  An 
ULPA-Fitter is 99.9985% efident for the removal of panicks down to 0.3 pm. 

0 cu 0.00360 fd Pb 0.00030 , 0 K 0.02000 M Ta < 0.00070 fl Zr 0.00050 
s - Solution Standard Element M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including kut not limited to the followlrrg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For interkrence studks and the determination of correction coefficients 
For detection limit and linearii studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the encbsed Material Saftey Date 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. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 010387 
Recognized by: 
Registrar Accteditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accredaation (RVA) 
Entidad Mexicana de Acreditecion, a.c.(EMA) 
Members of IQ Net International Certlfkation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS}, Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI\), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matarhi Producers" 
- Reference Materials Production - Accredited A2iA Certificate Nurnbew 883.02 
A 2 i A  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (GNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Lealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 1 OCFRSO Appendix 6 - Nuclear Regutatory Commission 
- Domestic Licensing of Productlon and Utilization Facllities 

10.2 ISOilE& i702k - 1999 "General Requirements for the Competence of Testing and Calibratlon" 

10.5 lOCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD-46662A (ObsoletdObserved) 

4 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

39 .l W Shelf Life - The period of time during which the coacentration of the anaiyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlred and monitored conditions will remain within the s p e c W  uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and inffequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemicaiiy-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 tmtabiJity, 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 fts useful fife. 
Inorganic Ventures I IV tabs concurs with state and federal regulatory agencies' recommendations that solution standards be! 
assigned a one-year expiration date. 



12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 3y: Nit% Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

(j10388 
Certifying Officer: Paul Gaines, *Chemist, Senior Technical Director 

1 

,! 



G10389 
. 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: 800-669-6793 732-901-1900 fax: 732-901-1903 

e-mail: IvsaIesdivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a - n a l y s i s  
I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and 1SO Guide 35-1989 "Certification of Reference Materiais - General and Statisical PrinM'ples," 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Sulfur In H20 

Catalog Number: CGS?-I, CGSI-2, and CGSl-5 

CERTIFIED VALUES AND UNCERTAlNl'lES 

Certified Concentration: 1007 f 7 pglmt 

Certified Density: 1.000 glmt, (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: 

MM~CI valm (F) = &, (E) = mal 

n =  t-urrbwd-rewents 
'Q! = The swmation d dl significant estirrated errors 
(Most c m n  am the arcrsfromirtstrurrental m;;lsuremnt, 
weighing, d i i o n  to vdum, and the fixed urcr reported WI t he 
NlST S M  certlfkde of matyds.) 

n x, = indkidual rssufts 

Uncertainty = 211Cs~1a @v 

The independent samples t-test was used to determine if them is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
LI 'Property of the result of a measurement or the value of a standard whereby it 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) 
0 This IV produd is Traceable to NIST via direct cornpadson 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 1012 f 2 pglmL 

1007 f 7 pglmL 
ICP Assay NlST SRM 31 54 Lot Number. 892205 

Acidimetric NlST SRM 84k Lot Number: 84k 

Assay Method #2 

http://IvsaIesdivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - Ail balances are checked dally using in-house procedure number 5lMM-001. The weights 
used for testhg are annually compared to Gemart Scale Corporation's master wights and are traceable to the National 
Institute af Standards and Technology (NIS7"). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 82U260017-98. At1 analytical balances are calibrated every 4 months by Gerhart Scale &rp, of 
South Amboy. The balances are calibrated with 8 class 1 andlor class 2 analytical weight set. These weights am tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST test number b 8221260017-98. 

4.3 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 A S W  E7747 and NtST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2173681P1Lc452,176240/P14452,f76240. The 
in-house procedure No. is 2-QC901.Themomeiers which are not calibmled vs standard thermometer No. 903-2680 are 
traceable to NlST Identiication NQS. 92564, 119016,471047 and NET test report Nos. 81 l/258522,811/2557078,2nd 236090. 

4.4 GLASSWARE CALlBRATiON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5,O TRACE METALLIC 1MPURITIES (TMl) DETERMINED BY ICPlMS AND ICP-OES IN yglmL 
Custom-Grade solutions am tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is regdrted below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Ckan Roam. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

6.0 INTENDED USE 

)I? < 0.01197 

M Er 0.00997 

!!!! Eu 0.00598 

M Gd < 0.00200 

M Ga 0.00200 

Ge 0.01197 

M C 0.00598 

- M Hf < 0.00399 

M Ho .c 0.0010D 

E9 In < 0.01995 

!Y! Ir < 0.00997 

- 0 0.00015 

M La < 0,00100 

b!! Pb < 0.00598 
0 - Checked by ICP-OES 

- 0 < 0.00016 

k! LU 0.00080 

0.00004 

M Ann < '  0.00798 

Q Hg < o.otioo 
&! Mo < 0.00399 

M Nd < 0.00399 

0 Ni 0.00230 

!!!I Nb < 0.00100 

n os 

- M Pd e 0.00997 

0 p 0.00480 

M Pt 0.00399 

0 K 0.00170 
i - Spectral Interference 

M 7-e 0.05984 

11 Tb < o.oO06o 

M TI < 0.00200 

Fn l-h 0.00200 

b!! < 0.00080 

!d Sn 0.00997 

- M Ti < 0.09974 

!d w < 0.01995 

u 0.00399 

h! v < 0.00399 

M Yb < 0.002M3 

M y < 0.07979 I -  0 zr~ 0.00125 

nn Zr C 0.60997 
s - Solution Standard Element 

For the calibration of analytical Instruments including but not limited to the fottowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
for Interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional Intended uses, contact IV Technical Staff 



G10391 7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010005 
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 W t  Intemtional Certiflcatbn Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Oenrnark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Gmce (ELOT). 
Hungary (MSZT), Ireland (NSAI), tsraet (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu ai (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certiflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELEST) @KO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB}. Italy (SIT) 
(SINAL), Japan (JAS) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain {ENAC), Sweden (SWEOAC), Switzerland (SA$), United Kingdom (UKAS) 
and United States (WLAP) (ICE0 ES) 

10.4 10CFRfiU Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and UHIizatlon Facllitles 

10.2 ISOIIE& 17025 - 19d"General kequirsments far the Competence of Testing and Calibration" 

70.5 'IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-CompRance 

10.6 MlLSTD45662A (ObsoieteJObserved) 



I I .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 6 I 0 39 2 

11.1 IV Sheif L ~ e  - The period of time during which t k  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. Shetf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabjlity. 
Transpiration studies (P-SP01020) of chsmically-stable solutions performed at Inorganic Ventures 1 1V Labs indicate a CRM 
shetf-life of four years for saluttons 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 bate - The date after wl-dcb a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 30,2004 
msRzlEm 
0 1 :.zoo6 Expiration Date: 

12.0 NAMES AND SIGNATURES OF ERTIFYING OFFICERS 

Certificate Prepared By; JoAnn Struthers, QA Administrative Assistant 

Certificate A p p r o v ~  BY: Katalin Le, QC Manager w a  * L  

Certtfying Officer: Paul Gaines, Chemist. Senior Technical Director 



010393 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-907-1900 fax: 732-901-3903 

e-mail: ivsalesQivstandards.com website: www.ivs?andards.com 

cer t i f i ca te  o f  a n a l y s i s  
1 .o 

2.0 

3 .u 

4.0 

Inorganic Ventures 1 IV Labs Os an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncettainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and lab#), IS0 Guide 34-2000 "Quafity 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 Vglmt thorium in 3% (abs) HMO3 

Catalog Number: 

Starting Material: 

CGTHI-1, CGTHI-2, and CGTHI-5 

T h( N 03)4x4 W20 
tot Number: X-THO1064 

Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

99.998809 
X-2 5828-7 
3% (abs) tiNO3 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

f p+-J;:r':j ;; . ... . ..*%!39.."-- _.___- F5g _*._. f59?&? 

998 f 3 p g h L  

Certified Density: f ,022 glmL (measured at 22" C) 

The Certified Value is the instrument analysis value. The fdlwvlng equations are used in the calculation of the certified value and 
the uncertainty: 

CertilTied Value (SI = & (5;) = man 

n = mer d measuremts 
pi = The sumnation cf all significant eEifin*ated a r m  
(Mast c m n  a% the mrasfrominstrunwrrtal wswamnt, 
weighing, dilution to volum, ad the f w e d  BIQ repwted on t he 
NIST SFFA certificate of anabdis.) 

n XI= indhidualresults 

Uncertainty (G =&E 

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 
mflrrnatlon of the accuracy of this CRM. 

TRACEABILITY ro 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, thmgh an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 3.10) 

This IV product Is Traceable to NlST vls direct cornpadson to NIST SRMs, The uncertainties for each certifed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution mrs. 

4.4 Assay Method #l 998 f 3 p g h L  
ICP Assay NlST SRM 3159 Lot Number: 992912 

999 f 3 pglrnL 
EDTA NIST SRM 928 tot Number: 880710 

Asray Method 

http://ivsalesQivstandards.com
http://www.ivs?andards.com


610394 
4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMNIM)l. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master welghts and are traceawe to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers am 692470 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are altbrated every 4 months by Gertrart Scale Cop. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I WlAP accredited calibration lab. The NIST test number Is 822426001 7-98. 

4.3 THERMOMETER CAUBRATION - The Vlerrnameters used in the determination of the final densities are calibrated vs standard 
thermometer NQ. 903-2680 which was certified in accordance With the procedures outlined by ASTM E77-87 and N1ST 
Monograph 150 using NlST Test Nos. and SM Nos.: 769543,217368l769543,217368/Pl445Zl 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 NIST Identification Nos. 92564,119016,471047 ami NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl5RATlON - In-hwse procedure 3dC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quality control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND ICP-OES IN yg/rnl 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Fibred Clean Room. An 
ULPA-Filter is 99.9985% efflRdent for the removal of particles down to 0.3 pm. 

5.0 

6.0 INTENUED USE 

0 - Checked by ICP-OES i - Spectral tnteiference 

For the calibration of analytical instruments including but not limited to the fdlowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and QCP 
For the valldalbn of analytical methods 
For the preparation of W i n g  refemnce samples" 
For interference studies and the determination of correction caefficienta 
For detection lirntt and linearity studies 
For additional intended uses, contact tV Technical Staff 



010395 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 

ICP-QES 283.231 nm 
ICP-OES 274.71 6 nm 0.08 IO.008 pgknt 1 ion Ti, Tal & V 
ICP-MS 232amu IPpt  M M' 

0.07 IO.007 i% 1 kn U,Mo,Ti, Fe, Cr 

8.0 

9.0 

40.0 QUALrpl STANDARD 00CUMENTAT10N 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safiey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneow. 

10.1 I S 0  9001: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 Nledcana de Acreditacion, a.c.(EMA) 
Members of ICl Net I n tm. ational Certification Netwoa: 
Argentina (IRAM), Australia (QAS), Austria (&S), Belgium (Avinter) , Bradl (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI[), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherfarids (KEMA), Norway (NCS), 
Pdand PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SKI), Spaln (AENOR), Swftrer@d (SQS) 

- Chemical Testing -Accredited A214 Certlflcate Number 883.01 

10.3 BOflEC 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: 
Australla (NATA), Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republlc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hwtg Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (iPQ), Singapore (SAC-SINGLAS), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

-Domestic Ltcensing of Production and Uttilzatlon Fecllttles 

10.2 lSOllE& 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission 

10.5 IOCFR21 - Nuclear Regulatory Cornmisston - Reporting Defects and Non-Compliance 

10.6 Mll-ST1345662A (ObsoletdObsenred) 



010396 
I I .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

I 1  .I IV Shelf Lite - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stwed under environmentally controlled and monitored conditions will remaln within the spectfled uncertainty 
range, Shelf life Is llmlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stabte salutlons performed at Inorganic Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in W m L  low density polyethylene bottles. When stored under special conditions 
that rninlmize transpiration and instabflity, the shelf life can be extended past this limit 

11.2 Expiration Date -The date after which a CRM should not be used. Routlne laboratory use of a CRM increases transpiration 
losses and the chance of contamination which a W  the integrity of the CRM and limit Its useful life. 
Inorganic Ventures 1 IV Labs concurs ~4th state and federal regutatay agendes' recommendations that solution standards be 
assigned a oneyear expiration date. 

Certification Date: June 24,2004 

Expiration Date: 

12.0 NAMES ANI) SiGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: &Ann Sbuthers, aA Adrnlnlstrative Assistant 

. .  
&nu#- L- Certificate Approved 8y: KaWh Let, QC Manager 

C M i n g  Officer: Paul Gain-, Chemlst, Senior Technical Director 
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1 .o 

2.0 

3.0 

4,O 

I i n o r g a n i c  v e n t u r e =  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

@-mail: h/wled%vstarKfards.com website: w. ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

Inorganic Ventures I Iv Labs is an is0 Guide 34.2000 Certified fhference 1H8terlal ( C M )  Manufacturer; 
Certificate W83-02. The certificate is designed and the certified value(s) and unceTfainty(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 I000 vglmt Uranlum in 1% (abs) HMOs 

Certified Concentration: 997 f 2 pg/rnL 

Certified Density: I. 007 g/mL (measured at 22" C) 

The Cerh'fied Value is based upon the most precise method used to analyze #is CRM. The following equations are used in the 
calculation of the certffied value and the uncertainty: 

~ ~ V a ~ ~ ~  = &  = mezn 
n xi= intWidualre$iults 

n = mnWr of msurerrents ts = TIs%amr;rtb d all Significant airrated erms 
(Most c m  arethe errarsfrominstruM m-m, 
whin& dilution to vdurre, and the roCe+$prar reported c n ~  t he 
NR3Tmmkateabrra;rlysis.) , 

Uncertairrty (k) = 21(r$iyp 
@Irn 

TRACEABlLrrY 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 sMed refemnces, usually 
national or international standards, through an unbroken chain of comparkons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
C This IV product is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certified vatue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 7002 vglml 
Gravimetric NlST SRM Lot Number: See Sac. 4.2 

Assay Method t 2  997 f 2 VglrnL (Avg 2 runs) 
ICP Assav NET SRM 3164 Lot Number: 891509 

http://h/wled%vstarKfards.com
http://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-IMMaOi . The weights 
used for testing are annually compared to Gerttart Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The Nl$T Traceabjlity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/2600t7-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVtAP accredited calibration lab. Ttte NfST test number is 82~60017-98. 

THERMOMETER CALlBRATIQN - The thermometers wed in the determination of the final densities are calibrated vs standrtrd 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NET Test Nos, and Std Nos.: 769543,217368/769543,217368/P14452, 176240P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos 92564, 119026,471047 and PHST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALI8IIATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and' quality conW of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN p g h t  
Custm-Grade solutions are tested for trace metallic irnpuritks by Axtal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported blow. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Flher is 99.9985% efficient for the removal of particles down to 0.3 vrn. 

6.0 INTENDED USE 
For the calibptbn of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anatytical methods 
FQr the preparation of k * n p  reference samples' 
For interference studies and the determination of c o r n d o n  coefficients 
For detection WmR and iinearity studies 
For additional intended uses, contact IV Technical Staff 



8.0 

9.0 

10.0 QUALRY STANDARD DOCUMENTATKIN 

H-RDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Infomation regarding this CRM. 

HOMOGENEITY - This solution was rnlxed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

: A  
10.1 IS0 9W&&NO Quality Management System Registration QMl Certificate Number 010105 

Recognked by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMad Mexicana de Acrediicion, a.c.(EM) 
Membsm of IQ Net Intern.donal CertHicatlon Network: 
Argentina (IRAAII), Australia (QAS), Austria (&2S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (MKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Fintand (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSTT), Ireland (NSAI), Israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portu a! (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 lSOhEC Guide 34 - 2090 "General Requirements for the Competence of Reference Materlal Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Aoraement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELES7) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (OAR), )-long Kang (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (PQ), Singapore (SAC-SNOtAS), Spaln (ENAC), Sweden (SWEDAC), Swkerland (SAS), United Kingdom (UKAS) 
and United States (NWP)  (lCB0 €S> 

- Domestic Licensing of Productlon and Utilization Facilities 

10.2 ISWE& 17025 - 49dWeneral k'equtrernants for the Competence of Testing and Calibration" 

10.4 1 KFRM) Gpendlx 8 - Nuclear Regulatory Commission 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defect8 and Non-Compliance 

10.6 MIL-STD-45662A (ObsoleWObserved) 



010400 
111.0 DATE OF CERTIFICATION AND P E W D  OF VALlDrPV 

'!I.$ IVShetf~-~pericrdoftimeduringwhichthscon Uon of thta analytefs) in a properfy packaged, unopened, and 
unused standard st ronmentally cuntroW and monitored canditlans will remain within the specified uncertainty 
range. Shelf f i i  is I by transpiration (loss of water fnwn fhe sa~ution) and Infrequentty, by chemical instability. 
TranSpiration studlaa (PcSFOt02Bj of chemically-stable solulons performed at Inorganic Ventutes I IV Labs indicate a CRM 
shelf-life of four years far soiutions packaged in 500-mL law density polyethylene bottles. When stored under special conditions 
that rnlnlmb transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explrat#on Date - The date alter which B CRM should not be used. Rautine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatloo which effect the IntegrQ of the CRM and Itmil its usefui Me. 
Inorganic Ventures 1 N Labs c o m r s  with state and federal regulatory agencies' recurnmendathns that solution standards be 
assigned a one-year expiration date. 

Certlfication Date: April 15,2004 
. * d  

Expidion Date: 

$2.0 NAMES AND SGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers. QA Administrative Assistant 

. -  
kdd- - L  CeMcate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



G1040H 
. i n o r g a n i c  v e n t u r e s  I iv l a b s  

195 lehigh avenue. suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-3903 

e-mail: ivsales@ivstandards.com website: w. ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncsrtainty(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 35-1 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION of: CRM Custom-Grade 1000 pglmLTungsten in 1% (abs) HNOdI% (abs) HF 

Catalog Number: CGW?-I and CGWI-5 

Starting Material: W Powder 
Starting Material Purity (%): gg.gg0703 

Matrix: 

Lot Number: w-WOlO82 

Materia’ No 2l418,C31 H46,DOZJZl ,EO3K06,Dll F29 
1 % (abs) HNOs/l% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1001 f 3 pg/mL 
1.007 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

AND VALUES OBTAINED 8 Y  INDEPENDENT METHODS TRACEABILITY TO NlST 
r: ‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons a# having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
2 This N product is Traceable to NlST via direct comparison to NIST SRMs. The uncertalnties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1001 f 3 pg/rnL (Avgj 2 runs) 
ICP Assay NlST SRM 3163 Lot Number: 990209 

Assay Method #cZ I001 p@mL 
Gravimetric NlSi SRM 

mailto:ivsales@ivstandards.com
http://ivstandards.com
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4.2 BALANCE CAMBRATION - All balances are checked dalb using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and ate traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers ate 692476 - Cfass I and 692476A - Class 2. 
The NtST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thennometer No. 903-2680 which was certified in accordance with the procedures outlined by A S N  E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368P14452, 176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119026,471047 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 in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-NIS. The resuh 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-fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

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 
f o r  additional intended uses, contact 1V Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

b!! Te < 0.02974 

@ Tb < 0.00030 

M 7-1 c 0.00099 

M Th 0.00099 

M Tm 0.00040 

Rn Sn < 0.004196 

h!? Ti 0.00198 

- s w  

c u 0.00198 

- M v 0.00198 

M Yb < 0.00099 

!d y < 0.03965 

!!d Zn 0.01983 

M Zf 0.00079 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FUR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored in giass. 

8.0 HAZARDOUS LNFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATlON 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

fO.1 IS0 9001:2000 Quality Management System Reglstratlon - QMl Certiflcate Number 010105 
Recognized by: 
Registrar AGcreditation Board (ANSCRAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ ?!Jet mrnational Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&lS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Grwce (ELOT), 
Hungary (MSZT), Ireland JNSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEW), Norway (NCS), 
Pofand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SQ), Spain (AENOR}, Switzerlgnd {SQS) 

- Chemical Testing - Accredited A2LA Certiflcste Number 883.01 

10.3 ISQllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
.I Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (MTA), Austria (BmwA), Belgium (BECTEST) (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 (KvA), New Zealand (IANZ), N o m y  (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC80 ES) 

10.4 10CFR50 Appendix 8 - Nuclear Regulatory Commfsdon 
- Domestic Ucensing of Productlon and Utilization Facilltfes 

10.2 lSOIlEC 17025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Detects and Non-Compfianca 

10.6 MlLSTO45662A (ObsoletdObswved) 
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I I .O DATE OF CERTlFICATlON 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 controfied and mOR#Ored conditions Will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chernicai Instabilrty. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at lnorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for sokitions packaged in 5OamL 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 iaboratory use Qf a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit Hs useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recomrnendatians that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 18,2003 
Expiration Date: 

12.0 NAMES ANI) SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

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 i v  l a b s  
195 fehigh avenue, suite 4, lakewood, nj 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-rnail: ivsales@ivstandards.com website: www.ivstandards .corn 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures 1 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglml Yttrium In 1.4% {abs) HNOs 

Catalog Number: 

Lot Number: Y 9Y01107 
Starting Material: Y203 

CGYI-1, CQYl-2, and CGY1-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

. .  ' Certlfled Concentration: 

Certified Density: 

The Certified Value is the wet assay value. The following equations are used in the calculatlons of the certified value and the 
uncertainty: 

CedHied Value (3 = CSI, 

998 f 2 @rnL 

1.01 I glmL {measured at 22" C) 

(3 = mean 
n x4 = individual resulk 

n - number of measurem ants 
&, = fhctummrtion of dfsignifioant esttmdted erron.  
(Most aornmon w e  the errors from instfurnental medrurammt, 
weighing, dilution to  volume. and the fixed efror reportad on the NI ST 
SRM crrtlflcste of a n a b k . )  

u norrtointy (SI = 2 ~ Z s q j " '  
(d ' 

The Independent samples t-test was usd  to determine if there Is agreement between the above assay methods at the 95% 
confidence Jnterval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmatJon of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Froperty of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or tntemationai 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 NlST via direct amparisan to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghlng and volume dilution errors. 

4.0 

4.1 Assay Method #M 996 f 2  pglmL 
ICP Assay NlST SRM 31$7a tot Number: 790412 

Assay Method #2 098 it2 VglrnL * 
EDTA NIST SRM 928 Lot Number; 880710 

mailto:ivsales@ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annualty compared fo 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 NtST test number is 822/260017-98. All analytlcd balances are calfbrated every 4 months by Gerharl Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These webhts are tested 
annually by a NlST / NVLAP accredited callbratkm lab. The NET test number is 822!260017-98. 

THERMOMETER CALI8RAlON - The thermometers used in the determination of the final densltles are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173WP14452,176240/P14452,176240. The 
in-house procedure No. is Z-QC-001 .Thermometers which are not calibrated v9 standard thermometer No. 903-2680 are 
traceable to NET ldentlfication Nos. 92584,119018,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALt6RATION - In-house procedure 3-W-002 is used to calibrate ail Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY tCPlMS AND ICP-OES IN pgIrnL 
Custom-Grade solutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Sdutlms tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% emdent for the removal of parUcbs down to 0.3 pm. 

0 0.00090 

!k! Sb < 0.00050 

- AS < 0.00995 

!!! Ba < 0.00995 

c M Be o.ooo5o 

M 61 c 0.00040 

0 B #.00100 

M Cd e 0.00299 

P @ 0.00026 

- M Ce 0.00010 

@ CS < 0.00030 

&! Cr < 0.00498 

M co 0.00299 

!!d CU 0.00597 

M - Checked by ICP-MS 

6.0 INTENDED USE 

!!d DY 0.00030 

k! Er < 0.00498 

hd Eu 0.00027 

M Gd c 0.00100 

!!! Ga 0.00100 

M 0.00597 

M Au 0.00299 

M Hf < 0.00199 

- M Ho 0.00006 

M In C 0.00995 

M Ir < 0.00498 

- 0 Fe 0.00079 

I M La 0.00025 

- M Pb < o.oom 
0 - Checked by ICP-OES 

' s  Ci c 0.00002 

b! 'UJ 0.00040 

Q Ms o.ooooi 
Q < 0.00002 

Q Hg 0.02000 

M Mo 0.00199 

- M Nd 0.00008 

M Ni < 0.00796 

An Nb 0.00050 

n os 

0 Pd 0.1OM)o 

p < 0.07000 

M Pt < 0.00199 

Q K o.10000 
i - Spectral Interference 

!!d Te 0.02985 

- M Tb 0.00099 

!!!I TI 0.00100 

M Th 0.00100 

- Tm 0.00007 

M Sn e 0.00498 

!d Ti 0.04976 

- w 0.00995 

M u < 0.00199 

111. v < 0.00080 

!!!! Y~I 0.00028 

s y  

- 0 Zn c o.Oo040 

e 2 0.00070 

s - Solution Standard Element 

For the calibratlon of analytical inskuments including but not limited to the fOllOwing: 

For the validation of anawcal methods 
For the preparation of "working reference samples" 
For interference studies and the determlnation of correctlon coefflclents 
For detection limit and linearity studies 
For addltional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Sta#ge% Handing - KeeptigHly seded Wen not tn u34. Sloe arrd use d P 2 4'C. Do nd pipet frm container. Do 
nul Mum portions mwed for p 
mm weign; mime; c&on H u m  mcmicd f m i n  Wu:~on - ss.mss; +q q yoHWa11'~ 
C W c a l  Conpatibility- Sokrble in HCl, HSO*and HNOa. Awbd HF , HPO ,and neuttal to basic medb. S f d o  vith 
most metals md inwgarric anions Qorming an insoluble carbonate, OW, oxalerts, md duoride. A d d  mixing u#h 
elements I solutlanscmtaining moderete amounts of liuoride. 
StSbilW- 2-9 00 ppb levds sbbk for rndb in 1% HNOd LDPE container. 1 -2O,M30 ppvn sdlrtlms elremioally stable 
for years in 25% HW31 LDPE mntainer. 
Y Containing Samples [Prepamti9 and Sd&) - Metal (Sdubte in adds] Oxide @lssOtw by heating in H s 3  
HNO& OresICarbonde Ataim in Pt fokwed by HCl dismktticn); OrganicMattriws(l3ryash and dissolve in 1:l H a  / 
W C I  or H N h ] .  
Momir: SpaCtrascppic krf#nmts#r OCP-QES D.L.s are @ o m  a 8  radaVanlal * uievlr): 

ICP-OES 360.073 nm 0.005 IOA00036 pgknL 1 ion Ce,Th 
ICP-OES 37l.030 nm 0.004 I O.I###37 pghnL 1 ion Ce 

ICPMS 89 amu 0.8 PPI n/a PA' 

ing to wntaher. 

FJ&mmmL brrler IJ@B b&bHXdurderlinedindicdes severe) 

ICPQES 377.433 nrn 0.005 I O.ooo9 pghL 1 ion \gib*, It%r 'Z  

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-00.Q and is guaranteed to be hmogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Carnclf for Accreditatbn (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Met International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazll (FCAV), Canada (QMI), Hong Kong (FIKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), FInland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), tsrael (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS}, I 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!!Ei!!P 10.2 BOflEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2tA Certificate Number 883.01 

10.3 I§O/lEC Guide 34'- 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognltlon Agreemdnt Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC}, Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL}, Japan (JAB) (JNtA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), NOrWay (NA), 
Portugal (IPQ), Singapore (SAC-SiNGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland {SAS), United Kingdom (UWS) 
and United States (NVLAP) (IC00 ES) 

10.4 IOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and UtilizatlonTacilities 

10.5 10CFR21 Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (ObsoletdObserved) 



610408 ‘I 1 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 1V Shelf Ute *I The period of tima during which the concentration of the anatyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the spedkd uncertainty 
m g e .  Shelf life is timited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcqj instability. 
Transpiration skrdles (P-SPO1020) of chemically-sbble 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 instability, the shdf llfe can be extended past this Ilmit. 

14.2 Expiraton Date - the date after which a CRM should nut be used. Routine taboratcry 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 wlth state and federal regulatory agencies’ rewmmendations that solutfm standards be 
assigned a one-year expiration date. 

Certification Date: January 19,2005 
Y 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Expiration Date: 
OIF2006 - 

Certifying Offlcer: Paul Gains, Chemist, Senior Technical Director 



InorganCc v e n t u r e s  / 5v l a b s  
195 lehigh avenue, suite 4, lakewood, nJ 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-9Ol-1903 
e-mail: ivsaieskPivstandards.com website: www.ivstandwds.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .Q 

2 .o 

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 fabel(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@mL Zirconium in H2Q tr. HN03 tr. HF 

Certified Concentration: 1004 f 2 pglrnl 

Certified Density: 0.999 g/ml (measured at 22" C) 

The Celtifred Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

W W i e d V a J ~ ~ = ~  (Q= mal 
n xI = hdwidual re&s 

n = nurrkr of rneawemnts 
E$ = The twmation d all 4gMicat-d &im;lted errors 
@lost cwrmonarethe errusfrominstrmnta~ mewm, 
weighing, dilution to v o l m ,  ixtd the fixed erru reported on t he 
MST certificate of imalyds.) 

M a M y  (3 = 21Cws1Flu2 
wa 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, wualty 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
E This iV product is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #I 1004 f 2 pglmL fAvg 2 tuns) 

ICP Assay NET SRM 3169 Lot Number: 990109 

Assay Method #Z f000 pglmL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

http://ivsaieskPivstandards.com
http://www.ivstandwds.com


61041.0 
4.2 BALANCE CAWBRATlON - Alt balances are checked daily using in-house procedure number 6-1MM-001. The weights 

used for testing are annuatly compared to Gerhart Scale Corporation's master weights and art? traceable to the National 
Institute of Standards and Technology (NIST). The NlST Tramabillty numbers am 692476 - Class 1 an# 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 Arnboy. The balences are calibrated with a class 1 andlor dass 2 analytical weight set. These we4gghts are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822@60017-98. 

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/P14452,17624W14452,176240. The 
in-house procedure No. is Z-QC-001.Thermorneters which are not calibrated vs standard thermometer No. 903-2680 are 
traceabie to NlST Identification Nos. 92564, 119016,4710.47 and NIST test report Nos. 81 1/258522,811/2557076, and 236090. 

0 
4.3 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to caiibrate all Class A Glassware used in the 
manufacture snd quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMlNED BY ICPIMS AND ICP-OES IN P g h L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitk 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UWA-Filter is 99.9985% efficient for the removal af particles dawn to 0.3 urn. 

!!! CU < 0.01188 M Pb < 0.00594 52 K C 0.00681 Ni -rz3 < 0.01386 2 Zr 
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 llmited to the foliowing: 

For the validatlon of analytical methods 
For the preparation of 'Lvotking reference samples" 
For interference studies and the determination of correction coefficients 
For detection U r n i t  and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 



f i 1 0 4 f l  
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prapared or stored in glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATiON - Please refer to the enclosed Material Safley Data sheet for information regarding thls CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

10.3 

1 OA 

10.5 

10.6 

IS0 90Q1:2000 Quality Management System Reglstt-atlon = QM1 Ceniflcste Number 010105 
Recognixed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicana de Awedrtacion, a.c.(EMA) 
Members of IQ Net lnternational Certlficatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) : Brazit (FCAV), Canada (QMI), Hdng Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ}, Spain (AENOR), Switzerland (SQS) 
!SCME& 17025 - 1999 "General fkquirernents far the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA CeMcate Number 883.01 

lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producets" - Reference Materials Production - Accredited A2LA Certfficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELEST) (BKO-UBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Dgnmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Itaiy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KCXAS), 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) 

10CFR5O Appendix B - Nudear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilitles 

10CFL921 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpllance 

MILS'FD95662;A (Obsotete/Observed) 
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11 .Q DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 1v Shelf Life - The period of time during which the concentratkn 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. 
fransplratlon studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures / N Labs Indicate B CRM 
shelf-life of four years for solutions packaged in 5WmL tow density polyethylene bottles. When stored under special conditions 
that mlnimire transpiration and Instability, !he 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 agencles' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 19,2003 

BEmGEH 
Expiration Date: 

12,O NAMES AND SIGNATURES OF CERTiFYlNG OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certlficate Approved By: Katalin Le, QC Supervisor 

Certifytng Officer: Paul Gaines, Chemist, Senior Technical Director 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 050502-4 

Pipette Calibrations 



1 0 4 I 4 SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification L 
Balance #: /L Thermometer #: 4 0 I /  diH20 Temperature ("C): Z 3  

1st Reading (9) I 2nd Reading (9) I Eppendorf# I True Value (pL) I 3rd Reading (9) 

L30-500 500 6. 8 ,  SD/b 49Sd 14 
TMG3 400 49,34?3 0.3?35 lP* 3 9  Z(  

TMHI 300 O F  S I Y d C C .  

c 

c 
I[ 

r 
11 
c 
r 

c 
r 
r 
t L l  

FRM-243-b (Rev 3/Mar 03) 



610415 
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 
,.. c_- (Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

A 

/ c  

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 

FRM-246 (Rev 1/Mar 03) 

FRM-243-a (Rev 3/Mar 03) 



Booupage: 08 UU9 - 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

G10416 

Sw Rl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 310ct 03) 

FRM-244 (Rev 2ISept 02) 

I 
r 
I 
L 
I 



I 
I 
I 
I 
I 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

FRM-244 (a) (Rev 5lApr 04) 



SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 0.000 0.00 

ADJl 0004 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJl000-D 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJl OOO-E 500 0.000 0.00 
1000 0.000 0.00 

100 0.000 : 0.00 
ADJl000-F 500 0.000 \ - < "  0.00 

1000 0.000 0.00 
1 00 0.1017 0.1018 0.1017 0.102 101.73 

ADJl000-G 500 0.4934 0.4945 0.4960 0.495 98.93 
1000 0.99 19 0.9960 0.9992 0.996 99.57 
100 0.1010 0.1013 0.1017 0.101 101.33 

ADJl000-H 500 0.4954 0.4990 0.4978 0.497 99.48 

I I 

1 

I 

1000 0.9969 0.9992 1.007 1 1.001 100.1 1 

100 0.0995 0.0993 0.0996 0.099 99.47 
ADJ1000J 500 0.496 1 0.4966 0.4967 0.496 99.29 

1000 1.0018 0.9998 0.9978 1 .ooo 99.98 

L 

1 00 0.000 0.00 
ADJlOOO 500 0.000 0.00 

1000 0.000 0.00 
100 0.000 0.00 

ADJ1000 500 0.000 0.00 
1000 0.000 0.00 * 

6104.18 

4 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 



BooWpage: 08 070 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: Jb Thermometer #: w1 diH20 Temperature (" C) xz 0 
Eppendorf ## True Value (pL) lst Reading (9) 2nd Reading (9) 

ADJIOOO-C 500 

1000 

100 
ADJ1000-0 500 

1000 

100 

100 - 

Ana 1 ys t 

Reviewed by 

FRM-244 (b) (Rev 4IApr 04) 

3 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

% of True Value 

L 
L 
L 
L 
L 
L 
b 
b 
b 
b 
b 

b 
m FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 

D 
D 



Booklpage: . I 08 130 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: /(g Thermometer #: 60 diH20 Temperature (" C) 

Analyst 

Reviewed by 

Date: 05 
Date: O.s/.a 6/a5 

FRM-244 (c) (Rev 3/Apr 04) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 010422 
TASK ORDER: 050502-4 
SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

Balance Calibrations 



Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

BALANCE #: LOCATION: SERIAL #: TOLERANCE: 
19 Bldg. 70 Lab 27 0068597 k0.05 

610423 

COMMENTS: 

Y If balance is still out of limits, place a "DO NOT USE" sign on itland call (DQA) for service. 

Date Std Wt (g) Recorded Wt (g) 
r-/3-ctr /b,bL) i b LOO 
r - 1 6  - 3 f ;z .&' f 1 , C'''c, 
e/ 9 -0JY /&I m / D  -@ 

/o  103 p s  D 0 ,3 .- -20- os 
g - 2 3 - 0 5  / b  SOU /b-OO 

c- tc-or / O , O b  16. m 

/ 

c- 2Y-G r /d&Lw jLpccrV 
.- 

Page 26 of 30 

Operator 
icE 

-/ 

r- 
P- 

!= 
f& 

e 

P- 

// 

Y 

FRM-112 (Rev 2/Aug 03) 

Southwest Research Institute@ 
Division 01 

- BALANCE VERIFICATION LOG 

Page 21 of 30 

FRM- 1 12 (Rev 2/Aug 03) 



$6 
/ F' 
7 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

Page 28 of 30 

FRM- 1 12 (Rev 2/Aug 03) 

. 

Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 050502-4 QLO425 

DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE ,e 

P 
BUILDING 7 0  ?ib 

Contact U.S. Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a EO.) o8 
HIGH PURITY SYSTEM (HP) 010426 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 27541 
SDG: 262525 
CASE: CNWRA 
VTSR: May 02,2005 
PROJECT#: 06002.01.222 

01,0427 TASK ORDER: 050502-4 

SURVEILLANCE REPORTS 
From Division 30 



-- 

Institute Quality Assurance 
S u we i I lance Re port 

Project Number: 20.06002..01.031 1 Report Number: 2005-SR-0213 I Page 3 of I 
- 

Sumelllance Scape: Monitor the Tests for Trace Metaf Analysis by iCP and ICPMS testing. The client is SwRlQ Division 
20 and this is a QA Nuclear surveitlam, 

Reference Documents: Task Order 050325-1,050426-3 and 4. 

Starting Date: fi101Q005 

institute QA Representative: Mark R. Ehnstrom 

Ending Date: 630112005 

Persan{sf Cunducting TestlExamlProeedure: Various Division 01 personnel , 

- 
Satisfactory Findings: Test records were reviewed for ICP and iCPMS testing for major and minor elements for three 
task orders for Division 20. Test notes cleariy indicated that 10 CFR 50, Appendix 8 and 10 CFR Part 21 were applicable 
to this testing. The sample Receipt and Laboratory Sample Identification numbers were noted. Documentation packages 
included information such as Laboratory Fixed and Adjustable Pipette Verification Log information; 3alance Verification 
togs; ICP Calibration Stank Solution Information; and Certificates of Analysis and of Reference Matefiats from the 
suppliers that provided materials during the test. 

Unsatisfactory Findings: NIA 

Nonconformance Report Number: N A  CAWSCAR Number: M A  
- 

bttachrnentsr None - 
RecommendationsjActians: Direct reference .to specific test methods or SwRl procedures could not be identified in two 
gf the dab packages. These two packages stated that the test method was, "Buy SwRl Method." It is recommended that 
the specific test methods be referenced in the instruction area of the laboratory Task Order Form. 

Equipment Calibration: Standards used for calibration were traceable to NIST. 
f Oistributian: 8rigin;aci - la5 Rlecords 

cc: cc-J,fk>yd(M) 
Appraved: R. Prrtsas @1) 

e. Hobson (W) fhstitud Quality Assurance 
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