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010002 
SOUTHWEST RESEARCH INSTITUTE’. 

SAMPLE ANALYSIS DATA SHEET 

Analysis 
Boron 

Sample ID 
I 60-OB I 

Sample Reporting 
Result ( m a )  Limit (mgh.,) 

2.18 0.500 

Lab Name: Southwest Research Institute 

Iron 
Silicon 
Sulfur 

Client: Division 20 

1 .# 1 .oo 
5.99 1 .oo 
6 3n n 5nn 

LabCode: SwRI Date Received 10/2 1/05 

Matrix: Liquid 

Lab System ID: 268844 

Project No.: 06002.01.222 

SRR. 28178 

Method ICP SW846 6010B Task Order: 051021-5 

Most of the liquid samples contained some solid residue. Only the liquid 
portions were analyzed as per Xihua He’s request on October 24,2005. Prior 
to analysis, the samples were centrifuged for 10 minutes at 2000rpm to 
remove any solids. 
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010003 
SOUTHWEST RESEARCH INSTITUTE 

SAMPLE ANALYSIS DATA SHEET 
Sample ID 

I 60-PB I 
Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI Date Received 10/2 1/05 

Matrix: Liquid Project No.: 06002.0 1.222 

Lab System ID: 268845 SRR: 28178 

Method: ICP SW846 6010B Task Order: 051021-5 

I I Sample I Reporting I 
Boron 0.500 

Silicon 
4 .oo 

I 5.91 I 0.500 I 
Most of the liquid samples contained some solid residue. Only the liquid 
portions were analyzed as per Xihua He’s request on October 24,2005. Prior 
to analysis, the samples were centrifuged for 10 minutes at 2000rpm to 
remove any solids. 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 01000g 

SamDle ID 

Lab Name: Southwest Research Institute 

I 60-QB I 
Client: Division 20 

LabCode: SwRI Date Received: 1012 1/05 

Matrix: Liquid Project No.: 06002.01.222 

Lab System ID: 268846 SRR: 28178 

Method: ICP SW846 6010B Task Order: 051021-5 

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

I 5.54 I 0.500 
Iron I 1.37 I 1 .oo 
Silicon 10.4 1 .oo I 

I Sulfur I 5.30 I 0.500 I 

Most of the liquid samples contained some solid residue. Only the liquid 
portions were analyzed as per Xihua He’s request on October 24,2005. Prior 
to analysis, the samples were centrifuged for 10 minutes at 2000rpm to 
remove any solids. 
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SOUTHWEST RESEARCH ZNSTZTUTE 

Original Sample Duplicate 
Analysis Result (mg/L) Result (ma&) RPD 

Boron 5.54 5.53 0.18% 
Iron 1.37 1.18 14.9% 
Silicon 10.4 10.4 0.00% 
Sulfbr 5.30 5.31 0.19% - 

DUPLICATE SUMMARY 010003 

Sample ID 
I 60-QB I 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI Date Received: 10/2 1/05 

Matrix: Liquid Project No.: 06002.01.222 

Lab System ID: 268846D SRR: 28178 

Method: ICP SW846 6010B Task Order: 05 102 1-5 

Page 4 of 9 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010006 

Sample ID 
I 60-RB I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 268847 

Method ICP SW846 6010B 

I I Sample I Reporting I 

Client: Division 20 

Date Received: 10/2 1/05 

Project No.: 06002.01.222 

SRR: 28178 

Task Order: 05 102 1-5 

Silicon I 11.2 I 1 .oo 
Sulfur 5.16 0.500 

Most of the liquid samples contained some solid residue. Only the liquid 
portions were analyzed as per Xihua He’s request on October 24,2005. Prior 
to analysis, the samples were centrifuged for 10 minutes at 2000rpm to 
remove any solids. 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Boron 
Iron 
Silicon 
Sulfur 

MATRIX SPIKE SUMMARY bib007 

Result (mg/L) Result (mg/L) Added (mg/L) Recovery 
6.34 108 100 102% 
1.47 28.5 25.0 108% 
11.2 113 100 102% 
5.16 109 100 104% 

Sample ID 
I 60-RB I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 2688478 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: 10/2 1/05 

Project No.: 06002.0 1.222 

SRR: 28178 

Task Order: 051021-5 

I I Original Sample1 Spike I Spike I I 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Boron 
Iron 
Silicon 
Sulfur 

SAMPLE ANALYSIS DATA SHEET 010008 

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

10.5 0.500 
5.63 1 .oo 
16.8 1 .oo 
4.2 1 0.500 

Sample ID 
I 60-SB I 

Lab Name: Southwest Research Institute 

LabCode: SwRl 

Matrix: Liquid 

Lab System ID: 268848 

Method ICP SW846 6010B 

Client: Division 20 

Date Received: 10/21/05 

Project No.: 06002.01.222 

SRR: 28178 

Task Order: 05 102 1-5 

Most of the liquid samples contained some solid residue. Only the liquid 
portions were analyzed as per Xihua He’s request on October 24,2005. Prior 
to analysis, the samples were centrifuged for 10 minutes at 2000rpm to 
remove any solids. 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010009 

Sample ID 
1 LCSW - K25H1 i 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 28178 

Method: ICP SW846 6010B Task Order: 05 102 1-5 

I I Sample I True I I 

Page 8 of9 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Boron 
Iron 
Silicon 
Sulfur 

BLANK SUMMARY 

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

<OS00 0.500 
4 .oo 1 .oo 
<1 .oo 1 .oo 
(0.500 0.500 

o lob io  
Sample ID 

I PBW - K25H1 I 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Method: ICP SW846 6010B 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.222 

SRR: 28178 

Task Order: 05 102 1-5 
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SOUTHWEST RESEARCH INSTITUTE 

CLIENT: Division 20 

SRR: 28178 
SDG: 268844 
CASE: CNWRA 
VTSR: October 21,2005 
PROJECT#: 06002.01.222 

NUCLEAR PROJECT 010011 
TASK ORDER: 051021-5 

Task Orders/Ol-QPP-O15 



~ 

Southwest Research Institute 

SDG: 268844 
VTSR: 10/21/05 
CASE: CNWRA 

Laboratory Task Order 
TO #: 051021-5 Revision: 1 

SRR#s: 28178 
Client(s): Div. 20 

010012 
Proiectk): 06002.01.222 
Manageris): DAMMANN, MIKE 
To PM: 11/03/05 
To QA: 11/04/05 
To Client: 11/09/05 

DIVISION 20 - CNWRA. 10-day TAT. Using 10-day TAT for PM/preliminary, DRG/QAU; 13-day TAT 
hardcopy; subject to change. 
Work is 10 CFR 50 Appendix B, 10 CFR Part 21, contact MARK EHNSTROM (ext. 3530) or CHARLIE 

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

* *  NOTE * *  Somewhere on your data, please make a notation indicating WHO and WHEN Mark 
Ehnstrom or Charlie Butcher or Jo Ann Boyd were contacted. This will help facilitate the final 
package to QA. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
FIVE samples received for Boron, Iron, Silicon, Sulfur analyses by ICP. Point of Contact is 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 
REVISION 1, 11/02/05: Updated due dates, prelims sent to client, compiling all applicable 

XIHUA HE (~5194, xihua.he@swri.org) . 

paperwork. (Dramirez) 

I Documents Related to this task order: 19738[COC 281781 3 

Test: DIL-DILUTION 
Section: METALPREP 

Test: ICP-SWRI 
Section: METALS 

Holding: 180 days from CED 
1 ICP Analysis by SWRl Method 

Page 1 of 1 ver 10/15/2005 



Chemistry and Chemical 
Enaineerina Division 

QUALITY PROJECT P U N  FOR 

01 -QPP-015 
Division 01 
Revision 5 
June 2004 

OlOOl3 

Document N 0 . J  

PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL 
AND ENVIRONMENTAL CHEMISTRY 

SOUTHWEST RESEARCH INSTITUTE J 

Chemistry and Chemical Engineering Division 
6220 CULEBRA ROAD, SAN ANTONIO, TEXAS 78238 



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

. * I  
01 UPP-015 
Division 01 

QUdLITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

- c 

SwRl AUTHORIZATION SIGNATORIES 

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

RE;tffKARW (21 0) 522-241 2 
Director, Department of Analytical and Environmental Chemistry 

._ 

(21 0) 522-51 62 

(21 0) 522-5838 
Quality Assurance Engineer 

DATE 

t 
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Division 01 Quality Project Plan 
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1 .o 

2.0 

3.0 

4.0 

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

INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nuclear power plants. Southwest 
Research Institute (SwRI) Program Qualify Plan (PQP-Nucleao, 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, Qualify 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 nudear 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-Ol-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 conducta. 

REFERENCES 

3.1 

3.2 

3.3 

3.4 

SwRl Qualify System Manual - 2000 

10 CFR SO, Appendix B, ASME NQA-1 

SwRl Progra-m Quality Plan (PQP-Nucleatj, Nuclear Services 

01-QAP-004, Qualify Assurance Plan for Analytical and Envimnmental Services . 

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

4.1 Indoctrination and Training 

4.1.1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted eitper 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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4 %  . 01 Quality Assurance. .. 4.1.2 Indoctrination and training. of personnel shall be conducted in accordance with 
SOP61-6.2.1, 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-016.2.1, Qualification and Training. 

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

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

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

4.3 Design Control 

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

4.4 Right of Access 

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

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

2 

4.5 Control of Supplier-Generated Documents 

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

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

4.5.3 Nationally recognized test methods shall be of the most current issue mr 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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0. . 
-- 4.6 Acceptance of Services Only 

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

4.7 Commercial Grade Items 

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

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

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

4.7.4 Receipt inspection of chemical reagents, standards, and test items for use on 
nuclear safety-related projects shall be performed by department personnel and 
documented on the SwRl Receipt Traveler or FRM-109, Item Receipt Report, as 
specified in SOP41 8.2.4, Monitoring and Measurement. Any discrepancy such as 
a damaged container or container label shall be documented on the form and the 
client shall be contacted for disposition: 

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

(a) Damage was not sustained during shipment; 

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

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

-L - 
acceptable. 

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

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

Southwest Research Institute Proprietary 
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-. . 
(d) Date received; and . 
(e) Shelf life, when applicable. 

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

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

4.7.9 Samples supplied to SwRl for testing shall be received by the Sample Custodian 
and logged into the laboratory logbook. Sample documentation and sample 
custody shall be maintained in accordance with TAP-01-0407-001, Sample Receipt 
Inspection, and TAP41 -0407-035, Organic and Inorganic Sample Security. 

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

(a) Sample control number; 

(b) Purchase order number; 

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

(d) Task order number; 

(e) Nuclear QA label; and 

(f) 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-01-7.5.1, 
Item Identification and Traceability. 

I 

Southwest Research Institute Proprietary 



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

010029 ,*. 
01 4PP-015 
Division 01 -- 
Rev 5/&ne 2004 
Page 5 of 7 

.I 

-g 4.8 Inspection 

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

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

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

(b) Testing processes: 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

(e) Test records. 

4.9 Inspection and Testing 

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

4.9.2 Tests shall be conducted, controlled, and verified in accordance with SOP-018.2.4, 
Monitoring and Measurement. 

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

Controls for identification, segregation, reporting, and resolution bf nonconforming 
items and conditions shall be as specified in SOP-018.3.1, Nonconformance 
Reporting. 

4 

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 are 
identified in SOP-01 -7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

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

Southwest Research Institute Proprietary 



010021 

CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 -QPP-O15 
Division 01 - ~ 

Rev 5/Jiune 2004 
Page 6 of 7 

*. . 
- -  4.1 1 Quality Assurance Records 

4.1 1 .I Quality assurance records shall furnish documentary evidence that items or 
activities meet :specified quality requirements. Documents that ensure this 
evidence include T A P 4  -04O7-014, lnventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

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

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

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

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

4.1 2 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 
contractual requirements shall certlfy test reports. The certified test report shall reference 
the purchase orderhelease number, the test methods performed, and the purchase 

Southwest Research Institute Proprietary 
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*I .orderhelease line item number. 
-, 4.14 Valid Documents List 

The Department of Analytical and Environmental Chemistry task order shall spec@ 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-CWAN 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 4.1.1 to include designated Division 01 QA staff to conduct pertinent nuclear training 
sessions to the SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services 
Revised step 4.2.4 to include Division QA as an entity along with IQS, to maintain documented 
evidence of qualifications -- 

c- 

y t .  
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Chain of Custody/Login Paperwork 



I 

Matrix Types: 
A -Air 
B - Biota 

E - Emission/Stack 

P - Product 
Sd - Solid 
5 - Soil 
SED - Sediment 
r - Tissue 
IN -Water 

D - Dust 

INP -Wipe 
remp: 'L L,  0°C . 
Zomments: 

Sample i 
D - DuDlic 

I 

I I 
pes: 
:e 

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

I 

Therm#: oc7 

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

19738 
SAMPLE LISTKHAIN OF CUSTODY I Req-ed Turnaround: 

Southwest Research Institute63 
Chemistry and Chemical Engineering Division 

6220 Culebra Road 

2 Weeks 
3 Weeks 

San Antonio, Texas 78238-5166 
Site/Zone ID SwRl Contaci 

X hu++ ffc > t c / 9 4  
I I ' I  

Relinquished by (PrinVSignature) 

3equested 
REMARKS 

Preservation 
a = HCI to pH <2 
b = HN03 to pH <2 
c = HpS04 to pH <2 
d = NaOH to pH >12 
e = Cool (4"C&"C) 
f = Other (specify) 

I I I I S I  



SAMPLE LOG-IN SHEET 010025 
~ -- - 

Lab Name 

Received By (Print Name) 

DINO ROMAN 
Received By (Signature) 

Case Number 

Page 1 of 1 
Log-in Date 
10/21/2005 

Southwest Research Institute 

~ sAs:tg Remarks 

Sample Delivery Group No 

Corresponding Condition of Sample 
Shipment, etc 

@ 
CNWRA 

Remarks 06002.01.222 

1  sample# Sample Tag # Assigned Lab # 

1 Custody Seal(s) Present- Intact/Bro en L 60-OB None 268844 Intact 

160-PB /None 268845 Intact 

Intact Nolle 268846 

60-RB ‘Nolle 268847 Intact 3 Chain-of Custody Records -Absent* 

4 Traffic Reports Present- 60-SB None I2 68 8 4 8 Intact 

~~ d k  60-QB t 2 Custody Seal Nos 

~-~ ~ 

or Packing Lists 
5 Airbill Airbill/Sticker i 

-Absent * 

6 Airbill No HAND DELIVERED 

7 SampleTags 

Sample Tag Numbers 

Custody 

-- 8 Sample Condition 

9 Cooler Temperature 2 2 .  oc 

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

1 1  Date Received at Lab 10/21/2005 

I2 Time Received 1 0 :  0 0 :  0 0  

Sample Transfer 

Fraction 

Area # &? 
BY 

On 
DINO ROMAN 

10/21/2005 

* Contact SMO and attach record of resolution 
~ 

Sample Receipt (28178) 
~ ~ ~- -~ 

Reviewed By & 
Date lo- 53s ~ 

FORM DC-I OLM04.2 



010026 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28178 
SDG: 268844 
CASE: CNWRA 
VTSR: October 21,2005 
PROJECT#: 06002 .O 1.222 

TASK ORDER: 051021-5 

Copies of Login Book 



Sample Login Book 
Oct 21,2005 

System ID Customer Sample ID 

268838 DO6494 

268839 DO6544 

010027 

Matrix 

Field QC 

Groundwater 

SwRl Login Area 
Division 1 

268840 

268841 

Sample Receipt: 281 76 
VTSR Date: Oct 21, 2005 

DO6545 Groundwater 

DO6546 Groundwater 

Project: 031 59.34.00X 
VTSR Time: 08:30:00 

Client: Metcalf & Eddy 
Manager: QUARDERER, SHRADDHA 

System ID Customer Sample ID 

268842 CFA696102005GAl 

Matrix 

Wastewater 

System ID Customer Sample ID 

268844 60-OB 

Matrix 

Liquid 

I 268843 1 CFALS1102005CA1 1 Wastewater I 

268845 

268846 

VTSR Date: Oct 21, 2005 

60-PB Liquid 

60-QB Liquid 

Project: 06002.01.222 
VTSR Time: 1O:OO:OO 

268847 

268848 

Client: Div. 20 
Manager: DAMMANN, MIKE 

60-RB Liquid 

60-SB Liquid 

System ID 

268849 

268850 

Customer Sample ID Matrix 

Air Filter Gross AlphalBeta Filter 

Air Filter Gross Alpha/Beta (Blank) Filter 

268851 

268852 

Sample Receipt: 281 79 Project: OHDOl.113 Client: DIV 01 
VTSR Date: Oct 21, 2005 VTSR Time: 1O:OO:OO Manager: BOYD, JOANN 

Air Filter Radionuclides Filter 

Soil Radionuclides Soil 

Page Number: 5597 (section 1 of 4) Version (1 011 5/2005) Printed: Nov 7 2005 12:48PM 



010028 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28178 
SDG: 268844 
CASE: CNWRA 
VTSR: October 21,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 051021-5 

RAW DATA 



I 
Microwave-Fusion-Teflon-Rock-OTHtR d :\u a S - V N  5 

- -  MATRIX: Water-Soil-Biota-Solid-LiquidMCLP Ext-OTHER- 
I NSTR u M ENT: G F AA-ICPJICP-MS-IC-FL AA-H Y DR I DE-OTH ER 
ACID INORG #: HN03# 333-3 HCI#$4 1 <d H2S04# HClO4# H F# H202# 
INTERNAL STD: Sc Q 10 P P M d e  Q 10 PPM-SOURCE: S-4 INORG# Sh& EXP: h?-/ubAMT: 537L 
Oven/Hotplate/ Block ID: A/?& Temperature (OC): w/4 /, -/ 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
7 ' 61 18r 

SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

*20uL S IV# 4917 Exp.1/01/06 *20uL Si IV#4999 Exp.3/1/06 
*20uL B IV# 5047 Exp.3/01/06 
*20uL ICAL-1 Spex#5288 exp. 06/06 *50uL Spike-1 #5197 Exp.4/30/06 
PBW&LCSW are prepared as 5mls l%HN03/ 5% HCL 

I I I I 

1 I I I I ILOCATION: 

DATE: /6-  z s ~ ~ T  
/ REVIEWED BY: DATE: /h -&̂ -ob 

FRM-191 (Rev 4Nan 05) 



Div. 20 

Project No. 06002.01.222 
TO#051021-5 

I 

Ilcsw-K25H1 /Si2881 I 1021 / I 

5.99 
2.76 

268846 S-1820 5.30 
268846 Si2881 10.4 
268846d 8 2496 5.53 -. 

268846d Fe2714 1.18 
268846d S-1820 5.31 
268846d Si2881 10.4 
268847 8-2496 6.34 
268847 Fe2714 1.47 
268847 S-1820 
268847 Si2881 
268847s 8-2496 
268847s Fe2714 
268847s S-1820 
268847s Si2881 113 
268848 8-2496 10.5 
268848 Fe2714 5.63 
268848 S-1820 4.21 
268848 Si2881 16.8 

mg/L 1 0.5 j 
mg/L 1 
mg/L 0.5 
ma/L 1 

mg/L 1 10.4% 
mg/L 0.5 

I I  I 102.0%1 101 

mg/L 0.5 
mg/L 1 
mg/L 0.5 
mglL 1 
mg/L 0.5 
mg/L 1 
mg/L 0.5 
mg/L 1 11 
mg/L 1 0.5 1 
mg/L 1 
mg/L 0.5 0.2% 
ma/L 1 14.9% 

" I  

mg/L I 0.51 0.2% 

h 

rl mglL 
0.02 0.09725 
0.04 0,11725 
0.02 0.41875 
0.04 0.693 
0.02 101.54675 
0.04 27.5515 
0.02 102.021 75 
0.04 101.6805 
0.02 2.18475 
0.04 1.0385 
0.02 6.297 
0.04 5.98825 
0.02 2.76375 
0.04 0.81575 
0.02 5.9125 
0.04 6.639 
0.02 5.5375 
0.04 1.3695 
0.02 5.29625 
0.04 10.39225 
0.02 5.53475 
0.04 1.17625 
0.02 5.31475 
0.04 10.44675 
0.02 6.33975 
0.04 1.4715 
0.02 5.15875 
0.04 1 1 .I 5825 
0.02 107.683 
0.04 28.5205 
0.02 108.895 
0.04 112.644 
0.02 10.4615 
0.04 5.63225 
0.02 4.208 
0.04 16.7545 

sigwt Dilution Calc RL 
0.0973 
0.117 
0.41 9 
0.693 

102 
27.6 
102 
102 

2.18 
1.04 
6.3 

5.99 
2.76 

0.816 
5.91 
6.64 
5.54 
1.37 
5.3 

10.4 
5.53 
1.18 
5.31 
10.4 
6.34 
1.47 
5.16 
11.2 
108 

28.5 
109 
113 
10.5 
5.63 
4.21 
16.8 

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

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

uglml Date Time 
0.00389 10125/05 1 1 :47 
0.00469 10125/05 1 1 :47 
0.01675 10/25/05 11:47 
0.02772 10125/05 1 1 :47 
4.06187 10125lO5 11:52 
1.10206 10/25/05 1 1 :52 
4.08087 10/25/05 1 1 :52 
4.06722 10/25/05 1 1 :52 
0.08739 10125lO5 1 1 :56 
0.04154 10/25/05 11:56 
0.25188 10/25/05 11:56 
0.23953 10/25/05 1 1 :56 
0.1 1055 10125/05 12:Ol 
0.03263 10125lO5 12:Ol 
0.2365 10/25/05 12:Ol 

0.26556 10/25/05 12:Ol 
0.2215 10/25/05 12:06 

0.05478 10/25/05 12:06 
0.21 185 10/25/05 12:06 
0.41 569 10/25/05 12:06 
0.22139 10/25/05 12:l l  
0.04705 10/25/05 12:l l  
0.21259 10/25/05 12:l l  
0.41787 10/25/05 12:l l  
0.25359 10/25/05 12:15 
0.05886 10/25/05 12:15 
0.20635 10/25/05 12: 15 
0.44633 10/25/05 12:15 
4.30732 10/25/05 12:20 
1.14082 10/25/05 12:20 
4.3558 10/25/05 12:20 

4.50576 10/25/05 12:20 
0.41 846 10/25/05 12:25 
0.22529 10/25/05 12:25 

0.67018 10/25/05 12:25 c1 
0.16832 10/25/05 12125 a 

0 c? 



SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

I 
1 

I 
I’ 

TJA-2 TRACE ICP DAILY LOG 

ANALYST > L 
As 189.042 Profile Line 

PEAK POSITION 
VERNIER POSITION- 

t 6 574 6 T  

AS Intensity: 9 3 7  .% 

010031 

COMMENTS: 

MAINTENANCE: 

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



010032 
ICP Calibration BlanMCB/CCB Solution 

ID: BLK- 65H3’  

Date Prepared: ’a - 31-73 L’ Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added / 10mlHN03 lNORG#: c3 za  
Added 1 50 ml HCL INORG #: 5’33 
Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5-1 -e 
I 

INORG #: 913 s’ 

ICP Calibration BlanWICB/CCB Solution 

Prepared By: e- ID: BLK- OSLO) 
rc Date Prepared: / b  -3 -05 

Make up as needed in 1000ml volumetric flask. 

Added / 10 ml HN03 INORG #: 5 32\ 

Added 1 50 ml HCL INORG #: S 3  9 + 
Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: 5-1 * L  INORG #: 513 5- 

ICP Calibration BlanWlCB/CCB Solution 

Date Prepared: 4 1 - 1  -oh- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added A 10 ml HN03 INORG #: S4-5-I 

c/c ID: BLK- O S I O  1 

/ Added / 50mlHCL lNORG#: 53 55 
Added K/lOOOul of lOOOOppm Sc (INORG. VENT. ) EXP. Date: 5-1 3 b INORG #: ct =?-\ 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

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

FRM-296 
(Rev O/May 02) 



ICP Calibration Standards 4m033 
Date Prepared: I 0- 7 +>% c Prepared By: dL I 

HN03 INORG #: 531-i. HCI INORG #: 5 3 9 %  

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

FRM-299 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 010034 

ccv- c)Fu3> 

Date Prepared: / 0- 3 -r) C Prepared By: 

HN03 INORG #: 533 \ HCI INORG #: F f q % 

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

I 
I 
I 
I 

I 
1 
1 

Expiration Date: 3 F . 3 6 - a  b’ 

FRM-297 
(Rev O/May 02) 



Various ICP QC Solutions 

Prepared By: - Date Prepared: I e/ Y -u -I 

HN03 INORG #: 53'1 'J HCI INORG #: 3-39 6 
Make up as needed in 500 ml volumetric flask in 1% HN03 and 5% HCI. 

010035 

I 

tock Conc- AMT CHECK 1 N a w .  1 Prepared 1 Si I SOURCE I INORG # 1 EXPR DATE I CRI- I AI I I I I CRDL-1 1 SPEX & 1 8  _+-* I I I I A  I J li I /I I I 

1 

I I I CRI-lnterm I f- I mix I 5mL I I ..'------ - 

Expiration Date: 

Name: 
ICSAB - 

Expiration Date: 

For ILM04 and IREAP 

FRM-298 
(Rev 1 /Nov 02) 



010036 Various ICP QC Solutions 

Date Prepared: I U -%-Or Prepared By: 

HCI INORG #: 533% 
/ 

HN03 INORG #: 53'4 

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

Expiration Date: 1 L- 3 --Ob 

Expiration Date: 1% fkd 

For ILM04 and IREAP 

FRM-298 
(Rev 1 /Nov 02) 



0 200.7 TAP No. 01-0406-028 Rev2IMar02 

d 1 O B  TAP No. 01-0406-130 Rev3Ma1-05 

0 Other 

QC STD. ID’s 
ccvpj*3 
CRI u;-lc03 
ICSA os-3 
ICSAE345\L\< 

ICP CAL.STD. 

01  ID’s 
StdOKJLo5 
Stdl 1 

5td3 std21t 
5td5 
Std6 w A  

PROJ. NO. PROJECT TO# DATE MATRIX LOGBK PG 

0- k,lZ? l3Jf.72’ fi-,fizI-$’ 1l%zs*5- L ;cj ”, )/ 61 - I  

INSTRUMENT: 7 c - z  FILENAME: 6 5) n ?,I c 

0037 

File converted to wsl? 



Standardization Rpt. 10/25/05 10:41:38 AM 

Method: DAILY2 Standard: blk 
Run Time: 10/25/05 10:37:04 

Elem 
Avge 
SDev 
%RSD 

#I 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#I 
#2 

Elem 
Avge 
SDev 
%RSD 

#I 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Ag3280 
- .  0000 

. o o o o  
38.37 

- .  0000 
- .  0 0 0 0  

Ca3179 
. o o o o  
. o o o o  
16.14 

. o o o o  

. o o o o  
La3988 
- .  0000 

. o o o o  
125.9 

- .  0000 
- .  0 0 0 0  

Ni2316 
- * 0000 

. o o o o  
578.6 

. o o o o  
- ,  0000 

Sc3613 
125.4 
1.1 

.8403 

124.6 
126.1 

Ti3349 
- .  0001 
.OOOl 

57.13 

- .  0001 
- .  0002 

Zr3496 
- .  0000 
.OOOl 

7418. 

.OOOl 
- .  0001 

A13082 
.0004 
. o o o o  
.8566 

.0004 

.0004 

Cd2265 
- .  0000 

. o o o o  
177.3 

. o o o o  
- .  0000 
Li6707 
. o o o o  
. o o o o  
46.39 

. o o o o  

. o o o o  

P 1782 
.OOOl 
. o o o o  
10.35 

. O O O l  

.OOOl 

1960/1 
- .OOOl 
.OOOl 

60.58 

- .0002 
- .  0001 
T11908 
- .  0002 
.OOOl 

41.03 

- .  0002 
- . O O O l  

- 

As1890 
- .  0000 

. o o o o  
17.78 

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

Co2286 
- .  0000 

. o o o o  
104.9 

- .  0000 
- .  0 0 0 0  

Mg2790 
- .  0000 

. o o o o  
85.39 

- .  0000 
- .  0 0 0 0  

2203/1 
.OOOl 
.OOOl 
110.0 

. o o o o  

.OOOl 

1960/2 
. o o o o  
. o o o o  
93.01 

.OOOl 

. o o o o  
U 4090 
- .  0003 
. O O O l  

- 

47.17 

- .0004 
- . 0 0 0 2  

B - 2496 
. o o o o  
. o o o o  
76.24 

. o o o o  

. o o o o  

Cr2677 
- .  0000 

. o o o o  
101.5 

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

Mn2576 
. o o o o  
. o o o o  
157.9 

. o o o o  
- .  0 0 0 0  

2203/2 
. o o o o  
. o o o o  
16.54 

. o o o o  

. o o o o  

Si2881 
.0015 
. o o o o  
.4826 

.0015 
, 0 0 1 5  

V 2924 
- .  0001 

. o o o o  
32.78 

- .  0000 
- .  0001 

- 

Ba4934 
- . o o o o  

. o o o o  
48.59 

- .  0000 
- . o o o o  

Cu3247 
.0003 
. o o o o  
5.917 

. 0 0 0 3  

.0003 

Mo2020 
- .  0000 

. o o o o  
.8398 

- .  0000 
- .  0000  

Pd3404 
. o o o o  
. o o o o  
141.4 

. o o o o  

. o o o o  

Sn1899 
. o o o o  
. o o o o  
84.31 

. o o o o  

. o o o o  
W - 2079 
.OOOl 
. o o o o  
2.115 

.OOOl 

.OOOl 

Be3130 
- .  0001 

. o o o o  
5.154 

- .  0001 
- .  0001 
Fe2714 
. o o o o  
. o o o o  
314.8 

. o o o o  - .  0 0 0 0  

Na3 3 02 
- .0002 

. o o o o  
.8398 

- .0002 
- .  0002 
S - 1820 
. 0003  
. o o o o  
10.33 

.0003 

.0003 

Sr4215 
- .  0000 

. o o o o  
70.08 

- .  0000 
- . o o o o  
Y 3710 
- .  0000 

. o o o o  
343.5 

. o o o o  
- .  0000 

- 

616038 
Bi2230 
- .  0000 

. o o o o  
54.63 

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

K - 7664 
.OOOl 
. o o o o  
8.625 

.OOOl 

.OOOl 

Na5889 

.0003 
- .  0092 
2.997 

- .  0093 
- .  0090 

Sb2068 
- .  0011 

. o o o o  
4.136 

- .  0010 
- .  0011 

Th2837 
. o o o o  
. o o o o  
156.9 

. o o o o  
- .  0 0 0 0  

Zn2062 
. o o o o  
. o o o o  
39.35 

. o o o o  

. o o o o  



~ 

Standardization Rpt. 1 0 / 2 5 / 0 5  1 0 : 4 1 : 3 8  AM 

0 1-0 0 3 9 
IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

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

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

2 
Time 

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

10000 
10000 



Standardization R p t .  10/25/05 10:46:02 AM Page 1 

Method: DAILY2 
Run Time: 10/25/05 

Standard: clp-std4 
10 :41:50 010040 

2203/1 2203/2 Sb2068 1960/1 1960/2 
.3023 .2685 .1546 .2195 .2213 
.0033 . 0 0 1 2  . o o o o  .0023 . 0 0 0 2  
1.092 .4450 .0184 1.063 .1007 

Elem 
Avge 
SDev 
%RSD 

Ag3280 
.0803 
. o o o o  
.0032 

As1890 
.lo87 
.0003 
.2770 

.3000 .2676 .1546 .2178 .2211 

.3047 .2693 .1546 .2211 .2214 
#1 
#2 

Elem 
Avge 
SDev 
%RSD 

.0803 

.0804 
.lo85 
.lo89 

T11908 
.2018 
.0004 
.2036 

#1 
#2 

.2015 

.2021 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

3 
NOTUSED 

4 
NOTUSED 

1 
*Counts 
sc 
361.384 
1278658 
23784.24 
1.860094 

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

#1 
#2 

1295476 
1261840 

1 0 0 0 0  
10000 



Standardization Rpt. 10/25/05 10:49:43 AM Page 1 

010041 Method: DAILY2 Standard: clp - stdl 
Run Time: 10/25/05 10:46:14 

Elem A13082 Ca3179 
Avge .lo68 .2243 
SDev .OOOl . o o o o  
%RSD .0828 .0136 

#I .lo69 .2244 
#2 .lo68 .2243 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  
Avge 1254078 10000 
SDev 6190.013 . O O O O O O O  
%RSD .4935907 . O O O O O O O  

- -  

#1 1258455 10000 
#2 1249701 10000 

Fe2714 
.lo22 
.OOOl 
.1249 

.lo21 

.lo22 

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

- -  
_ _  

K 7664 
.1615 
. o o o o  
.0183 

.1614 

.1615 

4 
NOTUSED 

- 

- -  
- -  
_ -  
- -  
- -  

- -  
- -  

Li6707 
2.683 
.003 

.1301 

2.685 
2.680 

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

- -  
- -  

Mg2790 
.0937 
.OOOl 
.lo72 

.0936 

.0938 

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

_ _  
_ -  

Na3302 
.0081 
* 0000 
.3828 

.0081 

.0082 

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

- -  
- -  



Standardization Rpt. 10/25/05 10:53:23 AM 

Method: DAILY2 Standard: clp - std5 
Run Time: 10/25/05 10:49:54 

P 1782 Si2881 Sn1899 Elem B - 2496 Bi2230 Mo2020 - 
Avge .1740 .0311 .3226 .0361 .1709 -1555 
SDev .0007 .OOOl .OOOl .OOOl .0002 .0003 
%RSD .3925 .2421 .0296 .1270 .lo90 .2173 

#1 .1735 .0311 .3225 .0361 .1710 .1557 
#2 .1745 .0312 .3226 .0362 .1707 .1553 

Elem Ti3349 
Avge 2.869 
SDev .001 
%RSD .0261 

#1 2.869 
#2 2.870 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1276696 10000 
SDev 1018.941 . O O O O O O O  - -  
%RSD .0798108 . O O O O O O O  - -  

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

_ _  _ _  - -  

010042 
Sr4215 
2.355 

. o o o  
.0133 

2.355 
2.355 

7 
NOTUSED 



Standardization Rpt. 10/25/05 10:56:41 AM 

Method: DAILY2 Standard: clp - std2 
Run Time: 10/25/05 10:53:35 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Ba4934 
.9916 
.0003 
.0279 

.9918 

.9914 

1 
*Counts 
sc 

1295295 
9874.039 
.7623004 

361.384 

1302277 
1288313 

Be3130 
1.500 
.003 
.1805 

1.498 
1.502 

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

10000 
10000 

Cr2677 
.4439 
.0006 
.1383 

.4435 

.4443 

Cu3247 
.3114 
.0009 
.2960 

.3121 

.3108 

Ni2316 
.3379 
. o o o o  
.0118 

.3378 

.3379 

page 1 

010043 



Standardization Rpt. 

Method: DAILY2 Standard: c l p  - std3 
Run Time: 10/25/05 10:56:53 

10/25/05 11:00:24 AM 

Elem Cd2265 Co2286 Mn2576 V - 2924 
Avge 1.016 .2119 .9861 .2064 
SDev .003 .0003 .0011 .0002 
%RSD .2782 .1417 .1129 .lo52 

#I 1.018 .2121 .9869 .2066 
#2 1.014 .2117 .9853 .2063 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1265536 10000 
SDev 
%RSD .2922773 . o o o o o o o  - -  

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

3698.876 . O O O O O O O  - -  _ _  
_ -  

- -  - -  1262921 10000 
#2 1268152 10000 - -  _ _  #I 

Zn2062 
.2939 
.OOlO 
.3432 

.2946 

.2932 

6 
NOTUSED 
_ -  

page 1 

010044 

7 
NOTUSED 
- -  



Standardization Rpt. 10/25/05 11:04:27 AM 

Method: DAILY2 Standard: clp-std6 
Run Time: 10/25/05 11:00:36 

U 4090 Elem La3988 Na5889 Pd3404 S - 1820 Th2837 - 
Avge .4672 .0376 .2092 .0372 .1155 .0682 
SDev .0004 .0006 .0002 . o o o o  .0002 .0006 
%RSD .0851 1.661 .1145 .0564 .1392 .8009 

#1 .4669 .0372 .2091 .0372 .1156 .0678 
#2 .4675 .0381 .2094 .0372 .1153 .0686 

Y 3710 Zr3496 Elem - 
Avge .7670 2.057 
SDev .0006 .006 
%RSD .0845 .3030 

#1 .7665 2.052 
#2 .7674 2.061 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1287020 10000 
SDev 29657.47 . O O O O O O O  - -  
%RSD 2.304352 . O O O O O O O  - -  

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

page i 

010045 

W - 2079 
.1397 
.0009 
.6762 

.1404 

.1390 



Standardization 

Method: DAILY2 

Element 
Ag3280 
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 
SE2068 
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 10/25/05 11:04:28 AM Page 1 

Slope = Conc (SIR) /IR 010046 
High std 
c l p-s t d4 
clp stdl 
c lp-s t d4 
clpIs t d5 
clp std2 
clprstd2 
clp std5 
c 1 pis t dl 
clp std3 
clp-s t d3 
c lp-s t d2 
c lp-s t d2 
c lp-s t dl 
c 1 p1s t dl 
clp std6 
c 1 pIs t dl 
clp stdl 
c 1 p-s t d3 
c l p-s t d5 
c l p-s t d 1 
c l p I s  td6 
clp-s td2 
clp std5 
clp-s t d4 
c lp-s t d4 
c l p-s t d6 
c l p-s t d 6 
c lp-s t d4 
blk- 
c lp-s td4 
clp std4 
c 1 p-s t d5 

NONE 
clp std5 
c l p-s t d5 
c IpIs t d6 
clp std5 
clprs t d4 
clp-s td6 
clp std3 
c 1 pIs t d6 
clp std6 
c 1 p-s t d3 
c l p-s t d6 

NONE 

- 

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

Slope Y-intercept Date Standardized 
24.8816 .000785 
469.710 
91.9905 
57.4695 
10.0846 
3.33390 
159.143 
222.917 
9.84403 
47.1941 
22.5261 
32.1411 
489.728 
309.957 
21.4233 
3.72754 
266.760 
10.1419 
31.0055 
5994.90 
21.4861 
29.5979 
277.307 
33.0821 
37.2499 
49.0704 
270.999 
64.2480 
.797764 
45.5455 
45.1996 
58.8210 
1.00000 
1.00000 
64.3456 
4.24662 
90.4287 
3.48510 
49.5097 
145.843 
48.4303 
35.8125 
13.0355 
34.0251 
5.31436 

- .  171827 
.002787 

.000173 

.000314 

.001457 
- .  002222 
.000062 
.000435 
.000385 

- .000989 

- .  009286 
- .001584 
- .042676 
.000464 

.001068 

.000124 
1.11931 
.196659 
.000184 

- .000027 

- .  000069 

- .  023775 
- .002154 
- .000846 
- .  000020 
- .  082130 
.068474 
. o o o o o o  
.006194 
- .  001466 
- .  087832 
. o o o o o o  
. o o o o o o  
- .000384 
.000014 

.000465 

.008409 

.045997 

.002682 
- .  004786 
.000051 
- .  000299 
. 0 0 0 0 1 0  

- .  001961 

10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
*NOT STANDARDIZED 
*NOT STANDARDIZED 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 
10/25/05 11:00:36 



Analysis Report QC Standard 10/25/05 11:11:04 AM 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 10/25/05 11:06:30 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 

.9790 Avge .9973 9.839 5.115 4.829 9.997 
SDev .0018 .011 .018 .012 .016 .0002 
%RSD .1824 .1164 .3547 .2448 .1636 .0248 

#1 .9960 9.830 5.102 4.820 9.985 .9788 
#2 .9986 9.847 5.128 4.837 10.01 .9791 

Errors 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 
Range 10.00 10.00 10.00 10.00 10.00 10.00 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
Units ppm PPm PPm PPm PPm PPm 
Avge 20.06 1.007 5.057 1.963 2.016 9.911 
SDev .01 .001 .007 .001 .002 .017 
%RSD .0449 .1441 .1416 .0473 .lo88 .1693 

#1 20.07 1.008 5.052 1.964 2.014 9.899 
#2 20.05 1.006 5.062 1.963 2.017 9.923 

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

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units ppm PPm PPm PPm PPm PPm 
Avge 4.892 4.833 20.12 1.010 5.027 28.78 
SDev .005 .010 .02 . o o o  .011 .21 
%RSD .0989 .1994 .0834 .0427 .2139 .7169 

#1 4.889 4.840 20.11 1.009 5.019 28.63 
1.010 5.034 28.92 #2 4.896 4.826 20.13 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
Value 5.000 5.000 20.00 1.000 5.000 30.00 
Range 10.00 10.00 10.00 10.00 10.00 1 0 . 0 0  

Units ppm PPm PPm PPm PPm PPm 
Avge 4.965 5.099 5.021 4.981 1.005 1.001 
SDev .008 .047 .003 .014 .005 .019 
%RSD .1575 .9296 .0659 .2779 .5288 1.895 

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

#1 4.971 5.066 5.018 4.991 1.001 .9875 
#2 4.960 5.133 5.023 4.972 1.009 1.014 

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

Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Elem 

010047 

Bi2230 
PPm 
4.974 

. o o o  
.0025 

4.973 
4.974 

QC Pass 
5.000 
10.00 

K 7664 

18.82 
.05 

.2681 

PPm 

18.70 
i a .  85 

QC Pass 
20.00 
10.00 

Na5889 
PPm 
Q41.33 

.10 
.2426 

Q41.40 
Q41.26 

QC Fail 
30.00 
10.00 

Sb2068 
PPm 
1.001 
.001 
.1311 

.9997 
1.002 

QC Pass 
1.000 
10.00 

Sn1899 



10/25/05 11:11:04 AM Analysis Report QC Standard Page 2 

010048 
PPm 
4.926 

. o o o  
.0065 

Units %R 
Avge 102.3 
SDev .2 
%RSD .1789 

PPm PPm 
5.283 5.217 
.012 .025 
.2283 .4768 

PPm PPm PPm 
4.998 4.994 5.239 
.009 .008 .013 
.1815 .1627 .2397 

#1 102.4 
#2 102.2 

5.292 5.199 
5.275 5.234 

4.991 5.000 5.230 
5.004 4.989 5.248 

4.926 
4.926 

Errors NOCHECK 
Value 
Range 

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

QC Pass 
5.000 
10.00 

V 2924 T11908 U - 4090 - 
PPm PPm PPm 
5.208 Q1.124 4.944 
.027 .034 .003 
.5279 2.999 .0674 

W 2079 
PPm 
Q1.287 

.005 
.3653 

Elem Sr4215 
Units ppm 
Avge 5.055 
SDev .007 
%RSD .1313 

Th2837 Ti3349 
PPm PPm 
.9736 4.774 
.0031 .006 
.3193 .1356 

#1 5.050 
#2 5.060 

.9758 4.769 

.9714 4.778 
5.188 Q1.100 4.942 
5.227 Q1.148 4.946 

Q1.284 
Q1.291 

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

QC Fail 
1.000 
10.00 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Zn2062 Zr3496 Elem Y 3710 
Units pPm 
Avge 5.020 
SDev .005 
%RSD .0977 

PPm PPm 
1.011 4.847 
.001 .003 
.1279 .0551 

#1 5.023 
#2 5.016 

1.012 4.845 
1.010 4.849 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1282306 
SDev 2336.988 
%RSD .1822489 

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  - -  

10/25/05 11:11:04 AM 

4 5 6 
NOTUSED NOTUSED NOTUSED 

page 3 

040049 
NOTUSED 



Analysis Report Blank Sample 10/25/05 11:17:40 AM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 10/25/05 11:13:06 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2  

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
. O O O l  
.0007 
1278. 

- .  0004 
.0005 

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0007 
.0009 
140.0 

. o o o o  

.0014 

LC Pass 
.0500 
- .  0500 
La3988 
PPm 
.0002 
.0003 
145.2 

- .  0000 
.0004 

LC Pass 
.0050 
- .  0050 
Ni2316 
PPm 
. O O l O  
. 0002  
20.75 

.0012 

.0009 

LC Pass 
.0050 
- .  0050 

Sc3613 

A13082 
PPm 
.0002 
.0020 
1261. 

- .  0012 
.0016 

LC Pass 
.0500 
- .0500 

Cd2265 
PPm 
. o o o o  
.0003 
1875. 

- .  0002 
.0002 

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0002 
. o o o o  
21.11 

.0002 

.0002 

LC Pass 
.0050 
- .  0050 

P 1782 

.0023 

.0027 
120.6 

.0003 

.0042 

LC Pass 
.OlOO 
- .  0100 
1960/1 

PPm 

As1890 
PPm 
- . o o o o  
.0008 

2608. 

.0005 
- .  0006 

LC Pass 
.0050 
- .0050 

Co2286 
PPm 
- .0002  
.0002 

111.9 

- .  0000 
- .  0004 

LC Pass 
.0050 
- .0050 

Mg2790 
PPm - .  0020 
.0051 

260.3 

- .  0056 
.0017 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm 
- .  0001 
.0008 

1036. 

- .  0007 
.0005 

NOCHECK 

1960/2 

B 2496 

.0062 

.0026 
41.71 

.0080 

.0044 

LC Pass 
.0500 
- .0500 

PPm 

Cr2677 
PPm 
. o o o o  
.0007 
2655. 

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

Mn2576 
PPm 
. o o o o  
.OOOl 
1033. 

. O O O l  
- .  0001 
LC Pass 
.0050 
- .  0050 

2203/2 
PPm 
. O O O l  
.0006 
541.5 

.0005 
- .  0003 
NOCHECK 

Si2881 

Operator: 
010030 

Ba4934 
PPm 
. O O O l  
. O O O l  
74.43 

.0002 

. O O O l  

LC Pass 
.0050 
- .  0050 
Cu3247 
PPm - .  0002 
.0005 

300.9 

. 0 0 0 2  
- .  0005 
LC Pass 
.0050 
- .0050 

Mo2020 
PPm 
.0003 
.0004 
141.2 

.0005 

. o o o o  

LC Pass 
.0050 
- .  0050 

Pd3404 
PPm 
.0015 
.0013 
85.17 

.0006 

.0024 

LC Pass 
.0050 
- .  0050 

Pb220 

Be3130 
PPm 
. o o o o  
. o o o o  
94.70 

. o o o o  

. o o o o  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
- .  0008 
.0150 

1783. 

- .  0115 
.0098 

LC Pass 
.0500 
- .  0500 
Na3302 
PPm 
H.1552 
.0087 
5.593 

H.1613 
H.1490 

LC High 
.0500 
- .0500 

S 1820 

.0098 

. 0 0 5 9  
59.81 

H.0140 
.0057 

LC Pass 
.OlOO 
- .  0100 
Se196 

PPm 

Bi2230 
PPm 
.0020 
.0003 
14.58 

.0018 

.0022 

LC Pass 
. O l O O  
- .  0100 
K 7664 

.0094 

.0115 
122.4 

.0013 

.0174 

LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0119 
.0018 
15.35 

.0106 

.0132 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm - .  0011 
.0013 

119.9 

- .  0002 
- .  0020 
LC Pass 
. O l O O  
- .  0100 
Sn1899 

P% 



Analysis Report 

Units %R 
A v g e  1 0 1 . 5  
S D e v  . 5  
%RSD . 4 7 9 2  

#1 1 0 1 . 9  
#2  1 0 1 . 2  

E r r o r s  NOCHECK 
High 
Low 

E l e m  S r 4 2 1 5  
Units p p m  
A v g e  . O O O l  
SDev . o o o o  
%RSD 1 6 . 8 9  

#1 . o o o o  
#2 . O O O l  

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

E l e m  Y - 3 7 1 0  
U n i t s  p p m  
A v g e  . O O O l  
SDev . O O O l  
%RSD 4 6 . 8 4  

#1 . 0 0 0 2  
#2 .OOOl 

E r r o r s  LC Pass 
High . 0 0 5 0  
Low - .  0 0 5 0  

Blank S a m p l e  

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

. 0 0 2 5  . 0 0 3 1  

. 0 0 6 1  . O O l O  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
P P m  P P m  
- . 0 0 1 5  . O O O l  
. O O l O  . 0 0 0 3  

6 5 . 5 1  2 5 3 . 8  

- .  0 0 2 2  . 0 0 0 3  
- .  0 0 0 8  - .  0 0 0 1  

LC Pass LC Pass 
.OlOO . 0 0 5 0  
- .  0 1 0 0  - . 0 0 5 0  

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

. O O O l  . 0 0 0 3  
3 3 . 2 9  7 7 . 7 3  

- .  0 0 0 2  . 0 0 0 7  
- .  0 0 0 4  . 0 0 0 2  

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

1 0 / 2 5 / 0 5  1 1 : 1 7 : 4 0  AM Page 2 

'010051 
PPm P P m  P P m  P P m  
. 0 0 2 3  . O O O l  . 0 0 2 8  . 0 0 1 5  
. 0 0 3 1  . O O O l  . O O O l  . 0 0 0 9  
1 3 5 . 2  1 7 3 . 5  4 . 7 9 4  6 1 . 2 0  

. O O O l  . O O O l  . 0 0 2 9  . 0 0 2 1  

. 0 0 4 5  - .  0 0 0 0  . 0 0 2 7  . 0 0 0 8  

LC Pass LC Pass LC Pass LC Pass 
. O l O O  . 0 0 3 0  . 0050  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - . 0 0 5 0  - .  0 0 5 0  

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

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

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

P P m  P P m  P P m  P b  

. 0 0 4 6  - . 0 0 5 6  . O O l O  . 0 0 0 3  

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

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



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

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

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

Blank Sample 

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 0 / 2 5 / 0 5  1 1 : 1 7 : 4 0  AM 

4 5 6 
NOTUSED NOTUSED NOTUSED 

Page 3 

010052 
7 
NOTUSED 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: CRI 
Run Time: 10/25/05 11:17:51 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
Value 
Range 

Elem 

Ag3280 
PPm 
.0213 
.0011 
5.128 

.0206 

.0221 

QC Pass 
.0200 
50.00 

Ca3179 
PPm 
.0042 
.0008 
18.24 

.0037 

.0047 

NOCHECK 

La3988 
PPm 
.0012 
.0012 
104.1 

.0003 

.0020 

NOCHECK 

Ni2316 
PPm 
.0810 
.0004 
.5382 

.0807 

.0813 

QC Pass 
.0800 
50.00 

Sc3613 

A13082 
PPm 
.1429 
.0071 
4.967 

.1379 

.1480 

QC Pass 
. l o o 0  
50.00 

Cd2265 
PPm 
.0106 
.0004 
3.354 

.0104 

.0109 

QC Pass 
. O l O O  
50.00 

Li6707 
PPm 
.0719 
.0003 
.3722 

.0717 

.0721 

QC Pass 
. l o o 0  
50.00 

P 1782 

.lo11 

.0027 
2.707 

.0992 

.lo30 

QC Pass 
. l o o 0  
50.00 

1960/1 

PPm 

As1890 
PPm 
.0204 
.OOlO 
4.795 

.0197 

.0211 

QC Pass 
.0200 
50.00 

Co2286 
PPm 
. l o o 0  
.0004 
.3797 

.0998 

.lo03 

QC Pass 
. l o o 0  
50.00 

Mg2790 
PPm 
.0028 
.0068 
247.0 

- .  0021 
.0076 

NOCHECK 

2203/1 
PPm 
.0082 
.0032 
39.22 

.0059 

.0105 

NOCHECK 

1960/2 

10/25/05 11:22:25 AM page 1 

Operator: 010053 

B 2496 

.lo37 

.0002 

.1896 

.lo36 

.lo39 

QC Pass 
. l o o 0  
50.00 

Cr2677 
PPm 
.0203 
.0004 
1.894 

.0206 

.0201 

QC Pass 
.0200 
50.00 

Mn2576 
PPm 
.0306 
.OOOl 
.3051 

.0305 

.0306 

QC Pass 
.0300 
50.00 

2203/2 
PPm 
.0036 
.0007 
20.59 

.0041 

.0031 

NOCHECK 

PPm 

Si2881 

Ba4934 
PPm 
.0206 
. O O O l  
.3275 

.0205 

.0206 

QC Pass 
.0200 
50.00 

Cu3247 
PPm 
.0496 
.0003 
.5956 

.0498 

.0494 

QC Pass 
.0500 
50.00 

Mo2020 
PPm 
.0203 
.0009 
4.219 

.0197 

.0209 

QC Pass 
.0200 
50.00 

Pd3404 
PPm 
.0053 
.0027 
51.79 

.0033 

.0072 

NOCHECK 

Pb220 

Be3130 
PPm 
.0099 
. o o o o  
.3944 

.0098 

.0099 

QC Pass 
. O l O O  
50.00 

Fe2714 
PPm 
.1167 
.0021 
1.763 

.1153 

.1182 

QC Pass 
. l o o 0  
50.00 

Na3302 
PPm 
.3647 
.1225 
33.59 

.2781 

.4514 

NOCHECK 

S 1820 

.0097 

.0039 
39.61 

.0070 

.0125 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0054 
.0043 
79.83 

.0024 

.0084 

NOCHECK 

K 7664 

.0375 

.0145 
38.54 

.0273 

.0478 

NOCHECK 

PPm 

Na5889 
PPm 
.0222 
.0009 
4.060 

.0215 

.0228 

NOCHECK 

Sb2068 
PPm 
.1216 
.0044 
3.637 

.1247 

.1185 

QC Pass 
.1200 
50.00 

Sn1899 



QC Standard 1 0 / 2 5 / 0 5  1 1 : 2 2 : 2 5  AM Page 2 

010054 
PPm 
.1038 
. 0 0 0 5  
. 5 0 7 7  

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

U n i t s  %R 
A v g e  1 0 1 . 7  
S D e v  1.1 
%RSD 1 . 0 9 8  

PPm PPm 
. 0 1 4 4  . 0 1 0 6  
. O O l O  . 0 0 0 4  
6 . 6 6 3  3 . 8 1 0  

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

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

.1100 . 0 0 4 7  . 0 1 1 8  

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

. 0 1 3 7  . 0 1 0 8  

. 0 1 5 1  . 0 1 0 3  

NOCHECK NOCHECK QC P a s s  QC P a s s  QC P a s s  
. 0 0 6 0  . O l O O  . l o o 0  

5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  

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

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

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

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

T11908  U 4 0 9 0  V 2 9 2 4  

. 2 2 7 9  .1001 . 0 2 0 4  
. 0 0 2 1  . 0 3 7 6  . 0 0 0 2  
1 0 . 4 0  1 6 . 5 0  . 1 7 8 3  

PPm PPm PPm 
W 2 0 7 9  - E l e m  S r 4 2 1 5  

U n i t s  ppm 
A v g e  . 0 2 1 2  
S D e v  . o o o o  
%RSD . 1 3 7 4  

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

. 0 1 8 9  . 2 0 1 3  .1000 

. 0 2 1 9  . 2 5 4 5  .1002 
. 0 0 0 6  
. 0 0 1 9  

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

. O O l O  . 0 1 9 1  
- . 0 0 1 6  . 0 1 9 1  

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

NOCHECK E r r o r s  QC P a s s  
V a l u e  . 0 2 0 0  
R a n g e  5 0 . 0 0  

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

E l e m  Y 3 7 1 0  
U n i t s  pPm 
A v g e  . O O O l  
S D e v  . o o o o  
%RSD 7 . 0 5 1  

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

#1 . O O O l  
#2 . O O O l  

. 0 4 0 2  . 0 9 3 5  

. 0 4 1 0  . 0 9 4 4  

QC Pass QC P a s s  
. 0 4 0 0  . l o o 0  
5 0 . 0 0  5 0 . 0 0  

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



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

Report 

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

1 2 8 4 0 2 1  
1 2 6 4 2 6 2  

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  

1 0 / 2 5 / 0 5  

4 5 

11 : 2 2  : 2 5  AM 

6 
010055 

7 
NOTUSED 



Analysis Report QC Standard 10/25/05 11:27:10 AM page 1 

Operator: 010056 Method: DAILY2 Sample Name: ICSA 
Run Time: 10/25/05 11:22:36 
Comment : 
Mode: CONC Corr. Factor: 1 

B 2496 
PPm - .  0132 
.0011 

8.397 

Ba4934 
PPm 
.0023 
. O O O l  
2.536 

Be3130 
PPm - .  0000 

. o o o o  
26.11 

Bi2230 
PPm 
.0026 
.0055 
208.2 

Elem A93280 A13082 As1890 

Avge - .  0001 506.6 .0037 
SDev .0004 -3 .0037 
%RSD 403.7 .0626 99.63 

Units ppm PPm PPm 

#1 .0002 506.8 .0011 
#2 - .  0004 506.3 .0063 

- .  0124 
- .  0139 

.0023 

.0023 
- . o o o o  
- .  0000  

.0065 
- .  0012 

Errors NOCHECK QC Pass NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ca3179 Cd2265 Co2286 

Avge 455.2 - .0015 .0007 
SDev 1.1 . O O O l  .0004 
%RSD .2345 6.425 66.56 

Units ppm PPm PPm 
Cr2677 
PPm - .  0001 
.0006 

517.5 

Cu3247 
PPm 
.0016 
.0002 
12.02 

Fe2714 
PPm 
189.9 

.1 
.0637 

K 7664 

. O l O O  

.0184 
183.5 

PPm 

#1 454.5 - .  0015 . O O l O  
#2 456.0 - .  0014 .0003 

- .  0005 
.0003 

. 0 0 1 4  

.0017 
189.8 
190.0 

.0231 
- .  0030 

Errors QC Pass NOCHECK NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK QC Pass 
200.0 
20.00 

NOCHECK 

Elem La3988 Li6707 Mg2790 

Avge .0053 .0005 540.3 
SDev .0005 . O O O l  .8 
%RSD 8.784 13.65 .1470 

Units ppm PPm PPm 
Mn2576 
PPm 
- .  0033 

. o o o o  
.7323 

Mo2020 
PPm - .  0006 
74.44 
.0004 

Na3302 
PPm 
.4360 
.1992 
45.70 

Na5889 
PPm - .  0115 
.0079 

68.50 

#1 .0049 .0006 539.8 
#2 .0056 .0005 540.9 

- .  0033 
- .  0033 

- .0003 
- .  0009 

.5769 

.2951 
- .  0059 
- .  0171 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 

Avge .0015 - .0066 .0346 
SDev . o o o o  .0050 .0029 
%RSD 2.191 76.67 8.524 

Units ppm PPm PPm 
2203/2 
PPm - .  0226 

. 0 0 0 5  
2.033 

Pd3404 
PPm 
. 0104  
.0033 
31.49 

S 1820 

.0143 

.0052 
36.25 

PPm 
Sb2068 
PPm 
. 0 0 4 0  
.0039 
98.19 

.0068 

.0012 
#1 .0015 - .  0101 .0326 
#2 .0015 - .  0030 .0367 

- .0223 
- .  0230 

.0127 

.0081 
.0106 
.0179 

Errors NOCHECK NOCHECK NOCHECK 
Value 
Range 

Elem Sc3613 1960/1 1960/2 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 



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

U n i t s  %R 
A v g e  9 1 . 1 8  
S D e v  . 2 9  
%RSD . 3 1 6 0  

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

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

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  . 0 1 6 7  
S D e v  . o o o o  
%RSD . 0 3 9 5  

#1 . 0 1 6 7  
#2  . 0 1 6 7  

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

E l e m  Y 3 7 1 0  
U n i t s  ppm 
A v g e  - .  0 0 0 0  
S D e v  . o o o o  
%RSD 2 1 4 . 9  

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

Erro r s  NOCHECK 
V a l u e  
R a n g e  

QC Standard 

PPm 
. 0 0 7 7  
. 0 0 4 9  
6 4 . 2 4  

. 0 0 4 2  

.0111 

NOCHECK 

T h 2 8 3 7  
PPm 
. 0 3 0 2  
. 0 0 2 7  
9 . 0 5 2  

. 0 2 8 2  

. 0 3 2 1  

NOCHECK 

Zn2062 
PPm 
. 0 0 7 3  
. O O l O  
1 4 . 2 2  

. 0 0 6 6  

. 0 0 8 0  

NOCHECK 

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

6 1 . 5 5  

- .  0 0 2 9  
- .  0 0 7 4  

NOCHECI 

T i 3 3 4 9  
PPm - .  0 0 0 7  

. O O O l  
1 3 . 3 0  

- .  0 0 0 8  
- . 0 0 0 7  

NOCHECK 

Z r 3 4 9 6  
PPm 
. 0 0 0 4  
. 0 0 0 3  
7 7 . 8 6  

. 0 0 0 2  

. 0 0 0 6  

NOCHECK 

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

PPm - .  0 0 3 6  
. 0 0 0 4  

1 0 . 4 5  

- .  0 0 3 3  
- .  0 0 3 8  

NOCHECK 

T I 1 9 0 8  
PPm 
. 0 0 4 9  
. 0 0 3 8  
7 7 . 9 2  

. 0 0 7 6  

. 0 0 2 2  

NOCHECK 

PPm 
- . 0 0 3 5  

. 0 0 0 7  
1 9 . 1 6  

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

NOCHECI 

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

. 0 2 5 8  

. 0 2 7 5  

- 

NOCHECK 

PPm 
- .  0 0 0 9  

. 0 0 0 5  
5 4 . 2 1  

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

NOCHECK 

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

.0019 

. 0 0 1 3  

NOCHECK 

- 

~ ~~~ ~~ 

Page 2 

010057 
PPm 
- .  0032  
. O O l O  

2 9 . 5 2  

- .  0 0 3 9  
- .  0 0 2 5  

NOCHECK 

W - 2 0 7 9  
PPm 
. 0 0 1 3  
. o o o o  
2 . 7 0 4  

. 0 0 1 3  

. 0 0 1 3  

NOCHECK 



Analysis Report QC Standard 1 0 / 2 5 / 0 5  11 : 2 7 :  1 0  AM Page 3 

7 010058 
IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

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

4 
NOTUSED 
- -  

5 
NOTUSED 

6 
NOTUSED 

2 
Time 

3 
NOTUSED 
_ _  

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

#1 
#2 

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

1 0 0 0 0  
1 0 0 0 0  



Analysis Report QC Standard 10/25/05 11:31:57 AM page 1 

Method: DAILY2 Sample Name: ICSAB 
Run Time: 10/25/05 11:27:22 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge 1.109 506.0 1.049 
SDev .001 .7 .007 
%RSD .0461 .1392 .6515 

Units ppm PPm PPm 

#1 1.109 506.5 1.044 
#2 1.109 505.5 1.054 

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 

Avge 455.0 .9681 .4892 
SDev . o  .0006 .0006 
%RSD . O O l O  .0587 .1330 

Units ppm PPm PPm 

#1 455.0 .9685 .4897 
#2 455.0 .9677 .4887 

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 .0043 1.231 540.9 
SDev . o o o o  .003 .2 
%RSD .3297 .2137 .0389 

Units ppm PPm PPm 

#I .0043 1.233 541.0 
#2 .0043 1.229 540.7 

Errors NOCHECK NOCHECK QC Pass 
Value 500.0 
Range 20.00 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge .9510 1.053 1.021 
SDev .0032 .004 .007 
%RSD .3361 .3492 .6930 

#1 .9533 1.055 1.016 
#2 .9487 1.050 1.026 

Errors QC Pass NOCHECK NOCHECK 
Value 1.000 
Range 20.00 

Elem Sc3613 1960/1 1960/2 

Operator: 

010059 

B - 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
1.036 .5342 .4881 .0028 
.005 .0006 . o o o o  .0004 
.4352 .lo20 .0029 13.05 

1.032 .5338 .4881 .0031 
1.039 .5346 .4882 .0025 

QC Pass QC Pass QC Pass NOCHECK 
1.000 .5000 .5000 
20.00 20.00 20.00 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.4900 .5535 189.7 - .  0089 
.0007 . O O O l  . o  .0145 
.1493 .0219 .0251 163.9 

.4905 .5534 189.7 - .  0191 

.4895 .5536 189.8 .0014 

QC Pass QC Pass QC Pass NOCHECK 
.5000 . 5 0 0 0  200.0 
20.00 20.00 20.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.4948 1.018 .3600 - .  0161 
. O O O l  .004 .1499 .0004 
.0261 .3913 41.64 2.451 

.4948 1.021 .2540 - .  0164 

.4949 1.015 .4660 - .  0158 
QC Pass QC Pass NOCHECK NOCHECK 
.5000 1.000 
20.00 20.00 

2203/2 Pd3404 S 1820 Sb2068 

.9596 .0083 .0129 1.047 

.0027 .0022 .0039 .016 

.2803 26.33 30.32 1.488 

PPm PPm PPm PPm 

.9615 .0067 .0101 1.058 

.9577 .0098 .0156 1.036 

NOCHECK NOCHECK NOCHECK QC Pass 
1.000 
20.00 

Si2881 Pb220 Se196 Sn1899 



10/25/05 11:31:57 AM Analysis Report QC Standard 

010060 
Units %R 
Avge 91.04 
SDev .35 
%RSD .3874 

PPm PPm 
1.035 1.028 

PPm PPm PPm 
1.063 .9801 1.030 

PPm 
1.006 

.010 .005 
.9642 .4808 

.002 .0006 . o o o  
.1492 .0582 . 0 0 3 1  

.003 
.2642 

#I 91.29 
#2 90.79 

1.028 1.031 
1.042 1.024 

1.062 .9797 1.030 
1.064 .9805 1.030 

1.004 
1.008 

Errors NOCHECK 
Value 
Range 

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

QC Pass 
1.000 
20.00 

Th2837 Ti3349 
PPm PPm 
.0346 .9511 
.0030 .0002 
8.668 .0254 

T11908 U 4090 V 2924 

1.001 .9637 .4998 
.016 .0117 .0008 

1.559 1.211 .1581 

PPm PPm PPm 
Elem Sr4215 
Units ppm 
Avge 1.064 
SDev .002 
%RSD .1415 

W 2079 

.0088 

.0020 
23.05 

PPm 

#1 1.065 
#2 1.063 

.0325 .9509 

.0367 .9512 
.9903 .9554 .4993 
1.012 .9719 .5004 

.0102 

.0074 

Errors QC Pass 
Value 1.000 
Range 20.00 

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

NOCHECK 

Elem Y 3710 
Units pPm 
Avge . O O O l  
SDev .0002 
%RSD 317.6 

Zn2062 Zr3496 
PPm PPm 
.9447 .9311 
.0011 .0007 
.1123 .0737 

#1 - .  0001 
#2 .0002 

.9440 .9315 

.9455 .9306 

E r r o r s  NOCHECK 
Value 
Range 

QC Pass QC Pass 
1.000 1.000 
20.00 20.00 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

1 
*Counts 
sc 
361.384 
1141136 
4405.275 
.3860429 

1144251 
1138021 

Standard 

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  

3 
NOTUSED 
_ _  
_ _  

10/25/05 

4 5 

11:31:57 AM 

6 

Page 3 

q r o o s i  



Analysis Report QC Standard 10/25/05 11:40:24 AM Page 1 

010062 Method: DAILY2 Sample Name: ICV/CCV Operator: 
Run Time: 10/25/05 11:35:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .9971 9.809 5.118 4.829 9.961 .9797 4.994 
SDev .0015 .005 .004 .017 .060 .0052 .014 
%RSD .1512 .0493 .0687 .3574 .5985 .5309 .2848 

#1 .9982 9.806 5.120 4.817 9.919 .9834 4.984 
#2 .9960 9.812 5.115 4.841 10.00 .9760 5.004 

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

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 20.02 1.006 5.051 1.962 2.020 9.860 18.85 
SDev .13 .009 .016 .010 .003 .056 .11 
%RSD .6410 .9374 .3264 .5242 -1600 .5635 .5975 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 20.11 1.013 5.063 1.969 2.018 9.899 18.77 
#2 19.93 .9996 5.040 1.954 2.022 9.821 18.93 

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

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 4.894 4.845 20.12 1.010 5.029 28.68 Q41.42 
SDev .007 .009 .09 .004 .016 .29 .oo 
%RSD .1434 .1920 .4566 .4215 .3128 1.017 .0029 

#1 4.889 4.838 20.18 1.013 5.040 28.88 441.42 
#2 4.899 4.851 20.05 1.007 5.018 28.47 Q41.42 

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

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

1.003 1.016 1.004 Avge 4.964 5.261 5.017 4.924 
SDev .031 .008 .013 .010 .001 .006 .002 
%RSD .6151 .1511 .2520 .2082 .1127 .5707 .1948 

PPm PPm PPm PPm PPm Units ppm PPm 

#I 4.986 5.255 5.026 4.917 1.004 1.020 1.003 
#2 4.942 5.266 5.008 4.931 1.003 1.012 1.005 

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

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



Analysis Report 

Units %R 

SDev 2.0 
%RSD 1.982 

Avge 102.1 

#1 100.6 
#2 103.5 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge 5.050 
SDev .005 
%RSD .0934 

#1 5.047 
#2 5.053 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Y 3710 
Units ppm 
Avge 5.011 
SDev . 0 0 3  
%RSD .0696 

#1 5.008 
#2 5.013 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Standard 

PPm PPm 
5.279 5.171 
.026 .054 
.4890 1.040 

5.261 5.133 
5.298 5.209 

NOCHECK NOCHECK 

Th2837 Ti3349 
PPm PPm 
.9720 4.768 
.0006 . o o o  
.0642 .0028 

.9715 4.768 

.9724 4.768 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

Zn2 062 Zr3496 
PPm PPm 
1.012 4.857 
.Oll .OOl 

1.071 .0285 

1.019 4.858 
1.004 4.856 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

10/25/05 11:40:24 AM Page 2 

010063 
PPm PPm PPm PPm 
5.009 4.955 5.207 4.930 
.012 .003 . 0 4 4  .027 
.2376 .0529 .8538 .5505 

5.017 4.953 5.176 4.949 
5.000 4.957 5.239 4.911 

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

U 4090 V - 2924 W - 2079 T11908 - 
PPm PPm PPm PPm 
5.210 1.092 4.936 Q1.282 
.002 .016 .014 .005 
.0433 1.502 .2762 .3949 

5.209 1.080 4.946 Q1.278 
5.212 Q1.103 4.927 Q1.285 

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



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1279440 
SDev 25405.64 
%RSD 1.985685 

#I 1261475 
#2 1297404 

QC Standard 

2 
Time 

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

10000 
10000 

3 
NOTUSED _ _  

_ _  
_ _  

10/25/05 11:40:24 AM 

4 
NOTUSED 
_ _  

5 
NOTUSED 
- -  

_ _  
_ _  

6 
NOTUSED 
- _  

page 3 

NOTUSED 



A n a l y s i s  Report B l a n k  S a m p l e  1 0 / 2 5 / 0 5  1 1 : 4 7 : 1 3  AM Page 1 

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

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

#1 
#2 

E r r o r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

Ag3280 
PPm 
. 0 0 0 8  
. o o o o  
2 . 4 9 6  

. 0 0 0 8  

. 0 0 0 8  

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

Ca3179  
PPm 
. 0 0 2 8  
. 0 0 2 5  
8 9 . 9 2  

. O O l O  

. 0 0 4 6  

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

L a 3 9 8 8  
PPm 
. 0 0 1 3  
. 0 0 0 7  
5 1 . 1 3  

. 0 0 1 8  

. 0 0 0 8  

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

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

. 0 0 0 9  

. 0 0 0 6  

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

E l e m  S c 3 6 1 3  

A13082 
PPm 
. 0 0 5 5  
. 0 0 0 2  
3 . 9 4 9  

. 0 0 5 3  

. 0 0 5 6  

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

Cd2265  
PPm 
. 0 0 0 2  
. 0 0 0 2  
9 1 . 8 2  

. 0 0 0 3  

. O O O l  

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

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

. 0 0 0 2  

. 0 0 0 3  

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

P 1 7 8 2  

. 0 0 1 9  

. 0 0 4 2  
2 2 3 . 4  

- .  0 0 1 1  
. 0 0 4 8  

LC P a s s  
.OlOO 
- . O l O O  

1 9 6 0 / 1  

PPm 

A s 1 8 9 0  
PPm 
.0011 
. 0 0 2 9  
2 7 2 . 5  

- .  0 0 1 0  
. 0 0 3 1  

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

Co2286  
PPm 
. 0 0 0 4  
. 0 0 0 2  
6 3 . 6 3  

. 0 0 0 5  

. 0 0 0 2  

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

Mg2790 
PPm 
. 0 0 3 3  
. 0 0 4 6  
1 3 9 . 8  

. 0 0 6 6  

. o o o o  

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

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

. 0 0 3 2  
1 4 6 . 7  

. O O O l  
- .  0 0 4 4  

NOCHECK 

1 9 6 0 / 2  

B 2 4 9 6  
PPm 
. 0 0 6 7  
. 0 0 0 5  
7 . 4 6 2  

. 0 0 7 1  

. 0 0 6 4  

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

C r 2 6 7 7  
PPm 
. 0 0 0 2  
. 0 0 0 6  
3 8 0 . 7  

- 

- .  0 0 0 3  
. 0 0 0 6  

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

Mn2576 
PPm 
- . o o o o  

. o o o o  
3 2 0 . 8  

- .  0 0 0 0  
. o o o o  

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

2 2 0 3 / 2  
PPm - .  0004  

. 0 0 0 7  
1 6 4 . 7  

- .  0 0 0 9  
. O O O l  

NOCHECK 

S i 2 8 8 1  

010065 Operator:  

Ba4934  
PPm 
. O O O l  
. o o o o  
8 . 3 2 6  

. O O O l  

. O O O l  

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

Cu3247  
PPm 
. o o o o  
. o o o o  
6 3 . 0 5  

. o o o o  

. o o o o  

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

Mo2 02  0 
PPm - .  0 0 0 0  

. 0 0 0 6  
1 4 4 6 .  

. 0 0 0 4  
- .  0 0 0 5  

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

Pd3404  
PPm 

H .  0 0 7 1  
. 0 0 8 1  
1 1 3 . 5  

.0014 
H . 0 1 2 8  

LC High 
. 0 0 5 0  
- .  0 0 5 0  

P b 2 2 0  

Be3130  
PPm 
. o o o o  
. o o o o  
5 1 . 4 8  

. o o o o  

. o o o o  

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

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

. 0 0 3 1  

. 0 4 2 2  

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

Na3302 
PPm 

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

- .  0 4 1 0  
H. 6 0 8 1  

LC High 
. 0 5 0 0  
- .  0 5 0 0  

S - 1 8 2 0  
PPm 

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

. 0 0 5 0  
H .  0 1 6 5  

LC High 
. O l O O  
- .  0 1 0 0  

S e 1 9 6  

B i 2 2 3 0  
PPm 
. 0 0 1 5  
. 0 0 0 8  
5 3 . 3 2  

. 0 0 2 1  

. O O l O  

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

K 7 6 6 4  

. 0 3 5 2  

. 0 3 2 1  
9 1 . 1 3  

. 0 1 2 5  

. 0 5 7 9  

LC P a s s  
.1000 
- .  1 0 0 0  

Na5889 
PPm 
. 0 1 6 4  
. 0 0 4 2  
2 5 . 8 2  

. 0 1 3 4  

. 0 1 9 4  

PPm 

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

S b 2 0 6 8  
PPm 
. 0 0 0 9  
. 0 0 0 2  
2 3 . 4 2  

. O O l O  

. 0 0 0 7  

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

S n 1 8 9 9  



Analysis Report 

U n i t s  %R 

SDev 1 . 5  
%RSD 1.515 

A v g e  1 0 0 . 2  

#1 1 0 1 . 3  
#2 9 9 . 1 2  

E r r o r s  NOCHECK 
High 
Low 

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  .OOOl 
SDev . o o o o  
%RSD 4 5 . 7 4  

#1 .OOOl 
#2 .OOOl 

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

E l e m  Y 3 7 1 0  
U n i t s  pPm 
A v g e  .OOOl 
SDev . o o o o  
%RSD 2 1 . 2 2  

#1 .OOOl 
#2 . O O O l  

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

B l a n k  S a m p l e  

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

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

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

NOCHECK NOCHECK 

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

. 0 0 3 1  .OOOl 
9 7 0 . 8  3 6 . 7 9  

- .  0 0 2 5  .OOOl 
. 0 0 1 9  . 0 0 0 2  

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

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

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

- .  0 0 0 2  . 0 0 0 7  
- .  0 0 0 2  .0011 

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

1 0 / 2 5 / 0 5  1 1 : 4 7 : 1 3  AM Page 2 

01b066 
PPm PPm PPm PPm 
. 0 0 2 8  - .  0 0 1 0  . 0 0 0 7  . o o o o  
. 0 0 1 2  . 0 0 0 6  . 0 0 1 8  . 0 0 1 8  
4 1 . 1 4  6 2 . 5 4  2 4 4 . 0  5 9 9 0 .  

. 0 0 3 7  - .  0 0 0 5  - .  0 0 0 5  .0013 

. 0 0 2 0  - .  0 0 1 4  . 0 0 2 0  - . 0 0 1 2  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
. O l O O  . 0 0 3 0  . 0 0 5 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0050  - .  0 0 5 0  

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

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

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

PPm PPm PPm PPm 

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

. 0 0 2 7  .0111 . 0 0 1 2  . 0 0 1 4  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
.OlOO . l o o 0  . 0 0 5 0  .OlOO 
- .  0 1 0 0  - . l o o 0  - .  0 0 5 0  - .  0100 



Analysis Report Blank Sample 10/25/05 11:47:13 AM Page 3 
010067 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1255755 
SDev 19012.69 
%RSD 1.514044 

2 
Time 

3 
NOTUSED 

4 
NOTUSED 
- -  

5 
NOTUSED 
_ _  

6 
NOTUSED 
- -  

7 
NOTUSED 
_ _  

_ _  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

#1 1269199 
#2 1242311 

1 0 0 0 0  
1 0 0 0 0  



Analysis Report 10/25/05 11:51:58 AM 

Method: DAILY2 Sample Name: pbw-K25H1 pg61-187 Operator: 
Run Time: 10/25/05 11:47:24 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
- .  0001 
.0009 

1017. 

- .  0007 
.0005 

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0088 
.0014 
16.47 

.0078 

.0098 

LC Pass 
.0500 
- .  0500 
La3988 
PPm 
.0002 
.0015 
884.9 

- .  0009 
.0012 

LC Pass 
.0050 
- .  0 0 5 0  

Ni2316 
PPm 
.0003 
.0005 
152.2 

- .  0000 
.0007 

LC Pass 
.0050 
- .  0050 
Sc3613 

A13082 
PPm 
.0075 
.0069 
91.96 

.0026 

.0125 

LC Pass 
. 0 5 0 0  
- .0500 

Cd2265 
PPm - .  0001 
. O O O l  

98.61 

- .0002 
- .  0000 

LC Pass 
.0050 
- .0050 

Li6707 
PPm 
. O O O l  
. O O O l  
69.00 

. O O O l  

.0002 

LC Pass 
. 0 0 5 0  
- .  0050 

P 1782 
PPm - .  0001 
.0031 

4102. 

- .0022 
.0021 

LC Pass 
. O l O O  
- .  0100 
1960/1 

- 

As1890 
PPm 
- .0006 
.0006 

104.4 

- .  0001 
- .  0010 
LC Pass 
.0050 
- .  0050 
Co2286 
PPm 
- .  0002 
.0009 

474.3 

- .  0009 
.0005 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0032 
.0091 
284.0 

- .  0032 
.0097 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm - .  0004 
.0016 

438.8 

- .  0015 
.0008 

NOCHECK 

1960/2 

B 2496 

.0039 

. O O O l  
2.227 

.0038 

.0040 

LC Pass 
.0500 
- . 0 5 0 0  

Cr2677 
PPm 
.0006 
. O O O l  
19.86 

.0005 

.0007 

LC Pass 
.0050 

PPm 

- .  0050  

Mn2576 
PPm 
. o o o o  
. O O O l  
165.9 

- .  0000 
. O O O l  

LC Pass 
.0050 
- .  0 0 5 0  

2203/2 
PPm - .  0012 
.0002 

13.63 

- .  0013 
- .  0011 
NOCHECK 

Ba4934 
PPm 
. O O O l  
. o o o o  
28.91 

. O O O l  

. O O O l  

LC Pass 
. 0 0 5 0  
- .  0050 

Cu3247 
PPm 
.0009 
.0003 
35.09 

.0011 

.0007 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
. o o o o  
.0004 
790.7 

- .  0002 
. 0 0 0 3  

LC Pass 
.0050 
- .  0 0 5 0  

Pd3404 
PPm 
.0021 
.0052 
248.7 

- .  0016 
H. 0057 

LC Pass 
.0050 
- .  0050 

Si2881 Pb2 2 0 

Be3130 
PPm 
. o o o o  
. o o o o  
4.408 

. o o o o  

. o o o o  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0047 
.0231 
491.2 

- .  0116 
.0210 

LC Pass 
.0500 
- .  0500 
Na3302 
PPm 
H. 1429 
-3290 
230.2 

L- .0897 
H.3756 

LC High 
. 0 5 0 0  
- .  0500 
S 1820 
PPm 
H. 0168 
.0063 
37.33 

H.0123 
H. 0212 

LC High 
. O l O O  
- .  0100 
Se196 

~~~ ~ 

page 1 

fi10068 

Bi2230 
PPm 
.0006 
.0031 
527.4 

- .  0016 
.0028 

LC Pass 
. O l O O  
- .  0100 

K 7664 

.0144 

.0290 
201.3 

PPm 

- .  0061 
.0349 

LC Pass 
. l o o 0  
- .  1000 

Na5889 
PPm 
.0354 
.0061 
17.31 

.0311 

.0397 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
.0026 
. O O l O  
39.97 

.0019 

.0033 

LC Pass 
. O l O O  
- .  0100 
Sn1899 



A n a l y s i s  Report 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

%R 
9 9 . 9 5  

1 . 0 8  
1 . 0 8 5  

1 0 0 . 7  
9 9 . 1 9  

NOCHECK 

S r 4 2 1 5  
PPm 
. o o o o  
. O O O l  
1 6 8 . 8  

- .  0 0 0 0  
. O O O l  

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

Y 3 7 1 0  

. O O O l  

. o o o o  
3 0 . 4 1  

. O O O l  

. O O O l  

LC P a s s  
. 0 0 5 0  

PPm 

- .  0050  

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

. 0 0 7 2  

. 0 0 3 5  

NOCHECK 

T h 2 8 3 7  
PPm 
.0011 
. 0 0 1 6  
1 4 3 . 3  

. 0 0 2 2  
- .  0 0 0 0  

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

Zn2062  
PPm 
. o o o o  
. O O O l  
9 9 4 . 9  

- . O O O l  
. O O O l  

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

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

. 0 0 2 2  

. 0 0 1 3  

NOCHECK 

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. o o o o  
1 9 . 4 8  

. 0 0 0 2  

. O O O l  

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

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

. 0 0 0 6  

. O O l O  

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

1 0 / 2 5 / 0 5  11 :51 :58  AM 

PPm 
H .  0 2 7 7  

. 0 0 8 1  
2 9 . 1 1  

H .  0 2 2 0  
H .0334  

LC High 
. O l O O  
- .  0 1 0 0  

T11908  
PPm 
. 0 0 2 3  
. 0 0 0 9  
3 7 . 6 7  

. 0 0 1 7  

. 0 0 2 9  

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

PPm 
- . 0 0 0 9  

. 0 0 0 6  
6 9 . 6 1  

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

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

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

. 0 3 4 4  
1 0 2 8 .  

- .  0 2 7 7  
. 0 2 1 0  

LC P a s s  
. l o o 0  
- .  1 0 0 0  

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

. 0 0 3 9  

. 0 0 2 1  

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

U 2 9 2 4  

. 0 0 0 5  

. o o o o  
5 . 0 4 7  

. 0 0 0 4  

. 0 0 0 5  

LC P a s s  
. 0 0 5 0  

PPm 

- .  0 0 5 0  

page 2 

OlQC69 
PPm 
.0011 
. 0 0 2 1  
1 8 1 . 9  

- .  0 0 0 3  
. 0 0 2 6  

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

W 2 0 7 9  

. 0 0 0 8  

. 0 0 2 6  
3 3 7 . 7  

- .  0 0 1 1  
. 0 0 2 6  

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

PPm 



Analysis Report 1 0 / 2 5 / 0 5  1 1 : 5 1 : 5 8  AM Page 3 

010070 
IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

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

2 
Time 

3 
NOTUSED 

4 
NOTUSED 

5 
NOTUSED 
_ -  

6 
NOTUSED 
- -  

7 
NOTUSED 

_ _  
_ _  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

#1 
# 2  

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

1 0 0 0 0  
10000 

_ _  
_ _  



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

Method: DAILY2 Sample N a m e :  l c s w - K 2 5 H l  
Run  T i m e :  1 0 / 2 5 / 0 5  1 1 : 5 2 : 1 0  
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  Ag3280 A13082 A s 1 8 9 0  B 2 4 9 6  B a 4 9 3 4  Be3130  
U n i t s  ppm PPm PPm P b  PPm PPm 
A v g e  . 0 5 1 5  1 . 9 4 9  2 . 0 4 4  4 . 0 6 2  2 . 0 0 9  . 0 4 9 9  
SDev . 0 0 0 3  . 0 0 4  . 0 0 7  .001 . 0 0 5  . o o o o  
%RSD . 6 3 9 0  .1885 . 3 4 9 4  . 0 3 4 3  . 2 7 0 4  . 0 3 2 6  

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

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

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

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 

A v g e  .0011 . 0 0 0 2  2 0 . 3 9  . 5 0 5 7  - . 0 0 0 7  1 8 . 1 8  

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

U n i t s  ppm PPm PPm PPm PPm PPm 

SDev .OOOl . o o o o  . 0 3  . 0 0 0 6  . 0 0 0 7  . 0 7  

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

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  E l e m  

. 0 0 4 6  4 . 0 8 1  A v g e  . 4 9 7 5  . 0 0 3 9  . 5 0 9 6  . 4 9 9 2  
SDev . O O O l  . 0 0 0 2  . 0 0 4 1  . 0 0 6 2  .0011 . 0 1 8  

PPm PPm PPm PPm U n i t s  ppm PPm 

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

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

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  
U n i t s  %R PPm PPm PPm PPm PPm 
A v g e  9 7 . 8 3  2 . 1 3 7  2 . 1 0 0  4 . 0 6 7  . 5 0 2 6  2 . 1 1 2  
SDev . 7 7  . 0 3 6  .001 . 0 0 7  . 0 0 5 5  . 0 1 3  
%RSD . 7 9 1 3  1 . 7 0 5  . 0 4 2 1  . 1 7 2 6  1 . 0 9 1  . 6 0 2 9  

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

V 2 9 2 4  - S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  E l e m  

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

U n i t s  ppm PPm PPm PPm PPm PPm 

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

B i 2 2 3 0  
PPm 
. 0 0 1 6  
. 0 0 0 8  
5 1 . 6 3  

. O O l O  

. 0 0 2 2  

K - 7 6 6 4  
PPm 
1 7 . 0 9  

. 0 2  
. 1 3 2 0  

1 7 . 1 1  
1 7 . 0 8  

Na5889 
PPm 
2 6 . 0 3  

. 0 4  
. 1 4 1 4  

2 6 . 0 6  
2 6 . 0 0  

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

. 4 9 7 6  

. 4 9 5 6  

S n 1 8 9 9  
PPm 
. 0 0 0 8  
. 0 0 0 8  
1 0 2 . 0  

. 0 0 1 3  

. 0 0 0 2  

W 2 0 7 9  

. 0 0 0 6  

. 0 0 0 8  
1 2 5 . 6  

PPm 

. O O O l  

.0011 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3 7 1 0  

- .  0 0 0 1  
. 0 0 0 2  

2 3 1 . 7  

- .  0002  
. o o o o  

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

1 2 3 3 2 1 9  
1 2 1 9 3 8 6  

P b  
Zn2062  
PPm 
. 5 0 1 0  
. 0 0 1 3  
. 2 6 5 6  

. 5 0 0 1  

. 5 0 2 0  

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

1 0 0 0 0  
10000 

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

. 0 0 0 3  

. 0 0 1 6  

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

_ -  
- -  

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



A n a l y s i s  Report 1 0 / 2 5 / 0 5  1 2  : 0 1  : 31  PM 

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

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

#1 
#2 

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

#1 
#2 

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

#I 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 3  
. 0 0 0 9  
2 7 8 . 2  

. O O l O  
- .  0 0 0 3  

Ca3179  
PPm 
. 0 7 2 6  
. 0 0 0 9  
1 . 1 9 1  

. 0 7 3 2  

. 0 7 2 0  

L a 3 9 8 8  
PPm 
. 0 0 0 3  
. 0 0 0 8  
2 7 9 . 6  

. 0 0 0 9  
- .  0 0 0 3  

N i 2 3 1 6  
PPm 
. 0 0 0 4  
. O O O l  
2 1 . 5 8  

. 0 0 0 4  

. 0 0 0 5  

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

. 5 1  
. 5 1 9 1  

9 9 . 5 2  
9 8 . 8 0  

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

. O O O l  

. O O O l  

A13082 
PPm 
. 0 1 9 6  
. 0 0 6 1  
3 1 . 0 5  

. 0 2 3 9  

. 0 1 5 3  

Cd2265  
PPm 
. O O O l  
. O O O l  
8 0 . 8 0  

. O O O l  

. o o o o  

L i 6 7 0 7  
PPm 
. 0 3 2 3  
. O O O l  
. 1 9 1 9  

. 0 3 2 3  

. 0 3 2 4  

P 1 7 8 2  

. 0 0 2 0  

. 0 0 2 5  
1 2 7 . 0  

. 0 0 0 2  

. 0 0 3 8  

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

. 0 0 2 1  
- . 0 0 1 3  

PPm 

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

. 0 0 0 4  

. 0 0 0 8  

A s 1 8 9 0  
PPm - .  0 0 0 5  

. 0 0 0 2  
4 2 . 8 3  

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

Co2286  
PPm 
. O O O l  
. 0 0 0 3  
1 9 3 . 7  

. 0 0 0 3  
- . O O O l  

Mg2790 
PPm 
. 0 0 9 4  
. 0 0 4 9  
5 1 . 5 2  

. 0 1 2 8  

. 0 0 6 0  

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

. 0 0 1 7  

. 0 0 1 5  

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

- . 0 0 0 2  
. 0 0 0 7  

T i 3 3 4 9  
PPm 
. 0 0 0 2  
. O O O l  
4 4 . 4 7  

. O O O l  

. 0 0 0 2  

B 2 4 9 6  

. 0 8 7 4  

. 0 0 0 5  

. 5 6 5 1  

. 0 8 7 7  

. 0 8 7 0  

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

. 0 0 0 3  

. 0 0 0 9  

Mn2576 
PPm 
. 0 0 0 9  
. o o o o  
. 1 2 8 2  

. 0 0 0 9  

. 0 0 0 9  

2 2 0 3 / 2  
PPm - .  0002  

. 0 0 0 5  
2 3 5 . 6  

. O O O l  
- .  0 0 0 6  

PPm 

S i 2 8 8 1  
PPm 
. 2 3 9 5  
. 0 0 0 9  
. 3 6 8 6  

. 2 4 0 2  

. 2 3 8 9  

T11908  
PPm 
- .  0 0 2 6  

. 0 0 4 0  
1 5 1 . 0  

. 0 0 0 2  
- .  0 0 5 5  

Ba4934  
PPm 
. 0 0 0 2  
. o o o o  
1 0 . 4 4  

. 0 0 0 2  

. 0 0 0 2  

Cu3247  
PPm 
. 0 0 0 8  
. 0 0 0 2  
1 9 . 7 1  

. 0 0 0 7  

. 0 0 0 9  

Mo2 02  0 
PPm 
- . 0 0 0 2  

. 0 0 0 6  
2 7 4 . 7  

. 0 0 0 2  
- .  0 0 0 6  

Pd3404  
PPm 
. 0 0 3 9  
. 0 0 0 2  
5 . 7 4 1  

. 0 0 3 8  

. 0 0 4 1  

Pb220  
PPm 
. 0 0 0 4  
. 0 0 0 4  
9 7 . 1 5  

. 0 0 0 7  

. O O O l  

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

. 0 4 7 9  
- . 0 1 7 3  

- 

Operator: 

Be3130  
PPm 
. o o o o  
. o o o o  
4 7 . 8 5  

. o o o o  

. o o o o  

F e 2 7 1 4  
PPm 
. 0 4 1 5  
. 0 0 3 4  
8 . 0 7 6  

. 0 4 3 9  

. 0 3 9 2  

Na3302 
PPm 
1 . 3 6 0  

. 0 1 7  
1 . 2 4 7  

1 . 3 7 2  
1 . 3 4 8  

S 1 8 2 0  

. 2 5 1 9  

. 0 0 1 7  

. 6 9 1 8  

. 2 5 0 7  

. 2 5 3 1  

S e 1 9 6  
PPm 
. 0 0 0 3  
. 0 0 0 3  
1 0 5 . 9  

. 0 0 0 6  

. O O O l  

V 2 9 2 4  

. 0 0 0 9  

. O O O l  
1 5 . 3 5  

. 0 0 0 8  

. 0 0 0 9  

PPm 

PPm 

page 1 

010073 

B i 2 2 3 0  
PPm 
. 0 0 2 4  
. 0 0 1 9  
7 8 . 7 7  

. 0 0 3 7  

. O O l O  

K 7 6 6 4  

1 . 0 5 5  
. 0 0 3  

. 3 1 1 7  

1 . 0 5 8  
1 . 0 5 3  

Na5889 
PPm 
1 . 5 2 8  

. 0 0 2  
. 1 3 0 7  

1 . 5 2 9  
1 . 5 2 6  

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

. 0 0 1 5  

. 0 0 0 2  

S n 1 8 9 9  
PPm - .  0 0 0 4  

PPm 

. 0 0 1 7  
4 2 4 . 6  

. 0 0 0 8  
- .  0 0 1 6  

W 2 0 7 9  

- . o o o o  
. 0 0 2 5  

6 9 5 8 .  

. 0 0 1 8  

PPm 

- .  0 0 1 8  



Analysis Report 

Elem Y - 3 7 1 0  
Units ppm 
Avge . O O O l  
SDev . O O O l  
%RSD 1 0 2 . 7  

#1 . O O O l  
#2 . o o o o  

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 3 6 1 . 3 8 4  
Avge 1 2 4 2 9 0 4  
SDev 6 4 5 7 . 2 9 9  
%RSD . 5 1 9 5 3 3 2  

#1 1 2 4 7 4 7 0  

Zn2062 
PPm 
. O O O l  
.OOOl 
5 7 . 3 5  

.OOOl 

. O O O l  

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

10000 

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

. 0 0 0 8  

. 0 0 0 5  

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

- -  
1 2 3 8 3 3 8  1 0 0 0 0  - -  #2 

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

010074 



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

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

Operator:  

E l e m  Ag3280 A13082 A s 1 8 9 0  B 2 4 9 6  Ba4934  Be3130  
U n i t s  ppm PPm PPm PPm PPm PPm 
Avge  - .  0 0 0 3  . 0 1 6 0  - .  0 0 0 9  . 1 1 0 6  . 0 0 0 2  . o o o o  
SDev . 0 0 0 5  . 0 0 3 5  . 0 0 0 2  . 0 0 0 2  . O O O l  . o o o o  
%RSD 1 3 9 . 4  2 2 . 1 0  1 7 . 1 4  . 1 4 0 3  2 7 . 1 3  5 . 2 6 4  

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

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

A v g e  . 0 5 3 6  . O O O l  - .  0 0 0 5  .0011 . 0 0 1 2  . 0 3 2 6  
SDev . 0 0 0 7  . O O O l  . 0 0 0 2  . 0 0 0 6  . 0 0 0 2  . 0 1 2 1  
%RSD 1 . 3 5 3  9 2 . 0 1  4 0 . 0 1  5 2 . 6 4  1 9 . 3 5  3 7 . 1 1  

U n i t s  ppm PPm PPm PPm PPm PPm 

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

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 Na3302 

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

U n i t s  ppm PPm PPm PPm PPm PPm 

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

E l e m  N i 2 3 1 6  P - 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  Pd3404  S - 1 8 2 0  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v s e  . 0 0 1 4  . 0 0 2 9  - .  0 0 4 5  - .  0 0 0 8  . 0 0 3 8  . 2 3 6 5  
SD& . 0 0 1 3  . 0 0 3 6  . 0 0 1 9  . O O l O  . 0 0 1 7  . 0 0 0 4  
%RSD 9 0 . 8 1  1 2 4 . 6  4 2 . 7 8  1 1 5 . 2  4 4 . 5 7  .1513 

#1 . 0 0 0 5  . 0 0 0 3  - .  0 0 3 1  - .  0 0 1 5  . 0 0 2 6  . 2 3 6 8  
#2 . 0 0 2 3  . 0 0 5 5  - .  0 0 5 8  - .  0002  . 0 0 5 0  . 2 3 6 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  
U n i t s  %R PPm PPm PPm PPm PPm 
A v g e  9 8 . 6 6  . 0 0 3 1  . 0 0 0 5  . 2 6 5 6  - .  0 0 2 0  . 0 0 1 4  
SDev . 5 6  . 0 0 5 3  . 0 0 1 4  . 0 0 2 2  . o o o o  . 0 0 0 8  
%RSD . 5 6 8 0  1 7 1 . 7  2 8 5 . 3  .8118 . 5 3 9 5  5 7 . 5 4  

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

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T11908  U 4 0 9 0  U 2 9 2 4  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  . O O O l  . 0 0 3 2  . 0 0 0 4  . 0 0 3 3  . 0 0 4 1  . 0 0 1 2  
SDev . o o o o  . 0 0 3 1  . 0 0 0 2  . 0 0 0 4  . 0 0 5 9  . 0 0 0 5  
%RSD 1 3 . 0 8  9 7 . 6 0  4 2 . 2 7  1 1 . 2 0  1 4 3 . 8  4 2 . 7 4  

#1 . O O O l  . O O l O  . 0 0 0 3  . 0 0 3 1  - . O O O l  . 0 0 0 8  
#2 . O O O l  . 0 0 5 4  . 0 0 0 5  . 0 0 3 6  . 0 0 8 3  .0016 

B i 2 2 3 0  
PPm - .  0 0 1 5  

. 0 0 3 5  
2 3 2 . 1  

- .  0 0 3 9  
. O O l O  

K - 7 6 6 4  
PPm 
1 . 1 1 0  

. 0 1 8  
1 . 5 8 0  

1 . 0 9 8  
1 . 1 2 3  

Na5889 
PPm 
1 . 6 3 6  
.001 

. 0 8 8 8  

1 . 6 3 5  
1 . 6 3 7  

S b 2 0 6 8  
PPm 
. 0 0 0 5  
. O O O l  
2 0 . 3 6  

. 0 0 0 6  

. 0 0 0 5  

S n 1 8 9 9  
PPm 
. 0 0 1 3  
. 0 0 0 3  
2 1 . 6 6  

. 0 0 1 5  

.0011 

W 2 0 7 9  

. 0 0 1 4  

. 0 0 1 8  
1 2 6 . 7  

PPm 

. O O O l  

. 0 0 2 7  



Analysis Report 10/25/05 12:06:16 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

.0002 

.OOOl 
25.70 

P b  
Zn2062 
PPm 
.OOOl 
.0002 
181.9 

Zr3496 
PPm 
.0013 
.0003 
20.59 

#1 
#2 

.OOOl 

.0002 
- .  0000 
* 0002 

.0012 

.0015 

4 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

3 
NOTUSED 
- -  

1 
*Counts 
sc 
361.384 
1236552 
7026.520 
.5682352 

2 
Time 

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

#1 
#2 

1241520 
1231583 

10000 
10000 



Analysis Report 10/25/05 12:11:02 PM 

Method: DAILY2 Sample Name: 268846 
Run Time: 10/25/05 12:06:28 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

Elem Ag3280 A13082 As1890 B - 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge .0004 .0364 - .0002 .2215 . O O O l  . o o o o  
SDev . O O l O  .0029 .0016 .0017 .OOOl . o o o o  
%RSD 251.0 7.921 844.6 .7835 55.34 44.09 

#1 .0011 .0385 .0009 .2203 . O O O l  . o o o o  
#2 - .  0003 .0344 - .  0013 .2227 .0002 . o o o o  

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
Units ppm PPm PPm PPm PPm PPm 
Avge .0333 . O O O l  .0004 .0006 .0008 .0548 
SDev . O O O l  .0002 .0005 .0004 .0009 .0056 
%RSD .4285 195.5 144.8 70.92 122.5 10.19 

#1 .0334 .0003 .0007 .0003 . O O O l  .0587 
#2 .0332 - .  0000 - .  0000 .0009 .0014 .0508 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3 3 02 

Avge .0006 .0867 .0020 .0016 - .  0006 1.885 
SDev .0008 .OOOl .0069 . O O O l  . O O O l  .038 
%RSD 142.4 .0804 349.1 5.938 21.94 1.996 

Units ppm PPm PPm PPm PPm PPm 

#1 .0011 .0866 .0068 .0017 - .  0007 1.912 
#2 - .  0000 .0867 - .  0029 .0015 - .  0005 1.859 

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

.2119 Avge .0004 . O O O l  .0034 - .  0023 .0038 
SDev .0004 .0007 .0044 .0024 .0022 .0046 
%RSD 107.1 753.2 131.6 102.3 58.13 2.178 

Units ppm P% PPm PPm PPm PPm 

#1 . O O O l  - .  0004 .0065 - .  0040 .0053 .2151 
#2 .0007 .0006 .0002 - .  0006 .0022 .2086 

Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Elem 
Units %R PPm PPm PPm PPm PPm 
Avge 99.13 .0033 .OOlO .4157 - .  0004 .0018 
SDev .11 .0033 .0015 .0008 . O O O l  . O O O l  
%RSD .lo78 98.11 156.0 .2049 25.51 4.211 

#1 99.20 .0056 - .  0001 .4163 - .  0005 .0018 
#2 99.05 . O O l O  .0020 .4151 - .  0003 .0017 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 

Avge . O O O l  .0003 .0003 .0019 .0258 .0006 
SDev . o o o o  .0043 .0002 .0002 .0282 . O O O l  
%RSD 36.51 1624. 72.59 12.70 109.6 10.50 

Units ppm PPm PPm PPm PPm PPm 

#1 . O O O l  - .0028 . O O O l  .0017 .0457 .0006 
#2 . o o o o  .0033 .0004 .0020 .0058 .0006 

c10077 

Bi2230 
PPm 
.0028 
.0026 
94.00 

.0047 

.0009 

K - 7664 
PPm 
1.243 
.006 
.5015 

1.248 
1.239 

Na5889 
PPm 
2.098 
.008 
.3690 

2.104 
2.093 

Sb2068 
PPm 
.0012 
.0008 
72.80 

.0006 

.0018 

Sn1899 
PPm 
. o o o o  
.0008 
3624. 

- .  0006 
.0006 

W 2079 
PPm 
- .  0013 
.0008 

62.11 

- .0018 
- .0007 



Analysis Report 

Y 3710 Elem - 
Units ppm 
Avge . O O O l  
SDev . O O O l  
%RSD 68.69 

#1 . O O O l  
#2 .0002 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1242446 
SDev 1303.198 
%RSD .io48897 

#1 1243368 

Zn2062 
PPm 
.OOOl 
. O O O l  
147.5 

. O O O l  
- .  0000 
2 
Time 
- -  
- -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

10000 

Zr3496 
PPm 
.0009 
.0006 
60.73 

. 0 0 0 5  

.0013 

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

_ _  
1241525 10000 - -  #2 

10/25/05 12:11:02 PM page 2 

010078 



A n a l y s i s  R e p o r t  1 0 / 2 5 / 0 5  1 2 : 1 5 : 4 7  PM 

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

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 9  
. 0 0 0 7  
8 1 . 8 2  

. 0 0 0 4  

. 0 0 1 4  

Ca3179  
PPm 
. 0 3 4 0  
. 0 0 0 4  
1 . 0 7 5  

. 0 3 3 7  

. 0 3 4 2  

L a 3 9 8 8  
PPm 
.0011 
. 0 0 0 6  
5 4 . 4 4  

. 0 0 0 7  

. 0 0 1 5  

N i 2 3 1 6  
PPm - .  0 0 0 1  

. 0 0 0 5  
5 6 1 . 7  

- .  0 0 0 5  
. 0 0 0 3  

S c 3 6 1 3  
%R 
9 9 . 0 2  

. 18  
. 1 8 3 4  

9 9 . 1 5  
9 8 . 8 9  

S r 4 2 1 5  
PPm 
. O O O l  
. o o o o  
3 2 . 7 4  

. O O O l  

. O O O l  

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

. 0 4 2 2  

. 0 4 4 6  

Cd2265  
PPm 
- .  0 0 0 1  
. O O O l  

1 9 5 . 7  

- .  0 0 0 2  
. o o o o  

L i 6 7 0 7  
PPm 
. 0 8 7 2  
. O O O l  
. 1 6 5 1  

. 0 8 7 3  

. 0 8 7 1  

P 1 7 8 2  

. 0 0 8 1  

. 0 0 1 6  
1 9 . 9 5  

. 0 0 7 0  

. 0 0 9 3  

1 9 6 0 / 1  
PPm 
. 0 0 6 2  
. 0 0 2 3  
3 7 . 2 9  

. 0 0 7 8  

. 0 0 4 6  

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

. o o o o  

PPm 

1 . 1 4 6  

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

A s 1 8 9 0  
PPm 
- .  0 0 0 1  

. 0 0 2 5  
3 3 8 2 .  

- . 0 0 1 9  
. 0 0 1 7  

Co2286 
PPm 
. 0 0 0 4  
. 0 0 0 3  
8 3 . 7 0  

. 0 0 0 7  

. 0 0 0 2  

Mg2790 
PPm 
. 0 0 6 8  
. 0 0 5 0  
7 3 . 0 1  

. 0 0 3 3  

. 0 1 0 3  

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

- .  0 0 0 3  
. 0 0 0 7  

1 9 6 0 / 2  
PPm 
. 0 0 2 9  
. 0 0 0 8  
2 6 . 7 8  

. 0 0 2 3  

. 0 0 3 4  

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

. o o o o  

. O O O l  

B 2 4 9 6  

. 2 2 1 4  

. 0 0 0 2  

. 0 7 1 2  

. 2 2 1 5  

. 2 2 1 3  

C r 2 6 7 7  
PPm - .  0 0 0 3  

. 0 0 0 9  

PPm 

2 9 3 . 0  

- .  0 0 0 9  
. 0 0 0 3  

Mn2576 
PPm 
. 0 0 1 5  
. o o o o  
1 . 4 6 9  

. 0 0 1 5  

. 0 0 1 6  

2 2 0 3 / 2  
PPm - .  0014  

. 0 0 1 2  
8 9 . 0 1  

- .  0022  
- .  0 0 0 5  

S i 2 8 8 1  
PPm 
. 4 1 7 9  
.0011 
. 2 6 8 2  

. 4 1 7 1  

. 4 1 8 7  

T11908  
PPm 
. 0 0 2 0  
. 0 0 0 7  
3 6 . 3 6  

. 0 0 2 5  

. 0 0 1 5  

B a 4 9 3 4  
PPm 
. o o o o  
. o o o o  
7 3 . 8 0  

. o o o o  

. O O O l  

Cu3247  
PPm 
. 0 0 0 3  
. 0 0 0 3  
111 .5  

. 0 0 0 5  

. O O O l  

Mo2 02  0 
P P m  - .  0 0 0 1  

. 0 0 0 5  
3 8 8 . 1  

. 0 0 0 2  
- .  0 0 0 5  

Pd3404  
PPm 
. 0 0 4 8  
. 0 0 1 7  
3 5 . 4 1  

. 0 0 6 0  

. 0 0 3 6  

P b 2 2 0  
PPm - .  0 0 0 8  
. O O l O  

1 2 3 . 7  

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

U 4 0 9 0  

. 0 4 8 7  

. 0 1 9 3  
3 9 . 6 2  

. 0 3 5 0  

. 0 6 2 3  

PPm 

Operator:  

Be3130  
PPm 
. o o o o  
. o o o o  
1 8 2 . 4  

- .  0 0 0 0  
. o o o o  

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

. 0 5 1 8  

. 0 4 2 3  

Na3302 
PPm 
1 . 8 1 9  
.010 

. 5 6 8 5  

1 . 8 1 2  
1 . 8 2 7  

S 1 8 2 0  

. 2 1 2 6  

. 0 0 3 5  
1 . 6 4 4  

. 2 1 5 1  

. 2 1 0 1  

S e 1 9 6  
PPm 
. 0 0 4 0  
. 0 0 0 3  
6 . 4 1 5  

. 0 0 4 2  

. 0 0 3 8  

V 2 9 2 4  

. 0 0 0 5  

. 0 0 1 2  
2 4 8 . 4  

PPm 

PPm 

- . 0 0 0 4  
. 0 0 1 4  

Page 1 

010079 

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

. 0 0 6 2  

. 0 0 4 3  

K 7 6 6 4  

1 . 2 4 5  
. 0 0 9  

. 6 9 5 1  

1 . 2 5 1  
1 . 2 3 9  

Na5889 
PPm 
2 . 1 0 9  

. o o o  
. 0 1 7 4  

2 . 1 0 9  
2 . 1 0 9  

S b 2 0 6 8  
PPm 
- .  0 0 1 6  
. O O O l  

PPm 

3 . 2 7 0  

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

S n 1 8 9 9  
PPm 
. 0 0 1 2  
.0011 
9 2 . 1 6  

. 0 0 2 0  

. 0 0 0 4  

W 2 0 7 9  

. 0 0 0 2  

.0011 
5 7 3 . 1  

- .  0 0 0 6  
. O O l O  

PPm 



Analysis Report 10/25/05 12 : 15 :47 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm 
. o o o o  
. o o o o  
194.6 

- Zn2062 
PPm 
.0003 
.0002 
68.63 

Zr3496 
PPm 
.0005 
.0003 
61.50 

#1 
#2 

- .  0000 
. o o o o  

.0002 

.0005 
.0003 
.0007 

4 
NOTUSED 
- -  

5 
NOTUSED 
_ _  

6 
NOTUSED 
- -  

7 
NOTUSED 
- -  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1241117 
2211.830 
.1782129 

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

3 
NOTUSED 
- -  

#1 
#2 

1242681 
1239553 

10000 
10000 



A n a l y s i s  Report 1 0 / 2 5 / 0 5  1 2  : 2 0  : 33 PM page 1 

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

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

#1 
#2 

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

#I 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 2  
.OOOl 
4 5 . 2 2  

. 0 0 0 2  

. 0 0 0 3  

Ca3179  
PPm 
. 0 3 2 6  
. 0 0 0 9  
2 . 6 7 0  

. 0 3 3 2  

. 0 3 2 0  

L a 3 9 8 8  
PPm 
. 0 0 0 2  
. 0 0 0 6  
3 8 0 . 0  

- .  0 0 0 3  
. 0 0 0 6  

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

- .  0001 
.OOlO 

S c 3 6 1 3  
%R 
9 7 . 4 1  

. 5 7  
. 5 9 0 3  

9 7 . 8 2  
9 7 . 0 1  

S r 4 2 1 5  
PPm 
. o o o o  
. o o o o  
8 1 . 4 4  

. o o o o  

.OOOl 

A13082 
PPm 
. 0 4 0 4  
. 0 0 2 6  
6 . 5 5 0  

. 0 3 8 5  

. 0 4 2 2  

Cd2265  
PPm 
. O O O l  
. o o o o  
1 6 . 4 7  

.OOOl 

. 0 0 0 2  

L i 6 7 0 7  
PPm 
. 0 9 8 9  
.OOOl 
. 0 4 9 3  

. 0 9 8 8  

. 0 9 8 9  

P 1 7 8 2  

. 0 0 2 2  

. 0 0 6 1  
2 7 9 . 1  

. 0 0 6 5  
- .  0 0 2 1  

1 9 6 0 / 1  
PPm - .  0 0 0 3  

. 0 0 1 9  

PPm 

7 2 2 . 9  

.0011 
- .  0 0 1 6  

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

- .  0 0 1 7  
. 0 0 3 4  

A s 1 8 9 0  
PPm 
- . o o o o  

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

. 0 0 0 4  
- .  0 0 0 4  

Co2286 
PPm - .  0 0 0 0  

. 0 0 0 2  
5 0 2 . 0  

- .  0002  
.OOOl 

Mg2790 
PPm 
. 0 0 0 5  
. 0 0 4 2  
8 1 2 . 4  

- .  0 0 2 5  
. 0 0 3 5  

2 2 0 3 / 1  
PPm 
- . 0 0 2 8  

. 0 0 4 0  
1 4 1 . 8  

. o o o o  
- . 0 0 5 7  

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

. 0 0 4 1  

. 0 0 4 5  

T i 3 3 4 9  
PPm 
. 0 0 0 3  
. 0 0 0 2  
6 3 . 5 2  

. 0 0 0 2  

. 0 0 0 4  

B 2 4 9 6  

. 2 5 3 6  

. 0 0 1 3  

. 4 9 3 3  

. 2 5 2 7  

. 2 5 4 5  

C r 2 6 7 7  
PPm 
.OOlO 
. 0 0 0 6  
5 3 . 3 5  

. 0 0 0 6  

. 0 0 1 4  

Mn2576 
PPm 
. 0 0 2 1  
.OOOl 
4 . 9 6 0  

. 0 0 2 0  

. 0 0 2 2  

2 2 0 3 / 2  
PPm 
.OOlO 
. 0 0 2 1  
2 1 3 . 8  

P b  

- .  0 0 0 5  
. 0 0 2 5  

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

. 4 4 3 9  

. 4 4 8 8  

T11908  
PPm 
- .  0002  

. 0 0 2 0  
9 4 1 . 0  

. 0 0 1 2  
- .  0 0 1 7  

Ba4934  
PPm 
. O O O l  
. O O O l  
5 5 . 2 5  

.OOOl 

. 0 0 0 2  

Cu3247  
PPm 
. O O l O  
. 0 0 0 6  
5 9 . 5 8  

. 0 0 0 6  

. 0 0 1 4  

Mo2020 
PPm 
. 0 0 0 2  
. 0 0 0 3  
1 6 5 . 4  

. 0 0 0 4  
- .  0 0 0 0  

Pd3404  
PPm 
. 0 0 1 8  
. 0 0 1 4  
7 8 . 9 7  

. 0 0 2 7  

. 0 0 0 8  

P b 2 2 0  
PPm - .  0 0 0 3  
.OOOl 

2 9 . 8 2  

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

U 4 0 9 0  

. 0 2 1 6  

. 0 2 3 4  
1 0 8 . 5  

. 0 0 5 0  

. 0 3 8 2  

PPm 

010081 

Be3130  B i 2 2 3 0  
PPm PPm 
. o o o o  . 0 0 0 2  
. o o o o  . 0 0 1 5  
5 3 . 0 6  9 0 8 . 7  

. o o o o  - .  0 0 0 9  

. O O O l  . 0 0 1 2  

K - 7 6 6 4  F e 2 7 1 4  
PPm PPm 
. 0 5 8 9  1 . 2 7 4  
. 0 0 6 3  . 0 0 4  
1 0 . 6 7  . 3 2 8 8  

. 0 6 3 3  1 . 2 7 7  

. 0 5 4 4  1 . 2 7 1  

Na3302 Na5889 
PPm PPm 
1 . 8 2 0  2 . 2 3 1  

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

1 . 9 2 1  2 . 2 3 1  
1 . 7 2 0  2 . 2 3 1  

S 1 8 2 0  S b 2 0 6 8  

. 2 0 6 4  . 0 0 1 9  

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

PPm PPm 

. 2 0 8 2  . 0 0 2 2  

. 2 0 4 5  . 0 0 1 6  

S e 1 9 6  S n 1 8 9 9  
PPm PPm 
. 0 0 2 8  .OOlO 
. 0 0 0 5  . 0 0 0 6  
1 7 . 2 6  5 7 . 8 4  

. 0 0 3 1  . 0 0 1 5  

. 0 0 2 4  . 0 0 0 6  

V 2 9 2 4  W 2 0 7 9  

.OOlO . 0 0 1 3  

. 0 0 0 9  . 0 0 1 6  
9 0 . 9 6  1 2 0 . 2  

P& P& 

. 0 0 0 4  . 0 0 2 4  

. 0 0 1 7  . 0 0 0 2  



Analysis Report 10/25/05 12 :20 :33 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

. O O O l  

. O O O l  
173.0 

PPm 
Zn2 0 62 
PPm 
. o o o o  
. o o o o  
52.57 

Zr3496 
PPm 
.0012 
.0005 
42.55 

#1 
#2 

- .  0000  
. O O O l  

. o o o o  

.OOOl 
.0008 
.0016 

4 
NOTUSED 
- -  

5 
NOTUSED 
- -  

6 
NOTUSED 
- -  

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1221028 
7264.815 
.5949753 

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

3 
NOTUSED 
- -  

#1 
#2 

1226165 
1215891 

1 0 0 0 0  
1 0 0 0 0  



A n a l y s i s  Report 1 0 / 2 5 / 0 5  1 2 : 2 5 : 1 8  PM Page 1 

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

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

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

#I 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 4 9 7  
. 0 0 0 6  
1 . 1 1 3  

. 0 4 9 3  

. 0 5 0 1  

Ca3179  
PPm 
2 0 . 4 0  

. 0 6  
. 3 1 6 5  

2 0 . 3 5  
2 0 . 4 4  

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

. O O l O  

. 0 0 1 3  

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

. 4 7 6 8  

. 4 7 9 5  

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

. 9 5  
. 9 7 3 2  

9 8 . 7 9  
9 7 . 4 4  

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

. 0 0 0 7  

. 0 0 0 7  

A13082 
PPm 
1 . 9 1 3  

. o o o  
- 0 0 8 1  

1 . 9 1 3  
1 . 9 1 3  

Cd2265  
PPm 
. 0 4 9 3  
. 0 0 0 2  
. 4 5 5 4  

. 0 4 9 2  

. 0 4 9 5  

L i 6 7 0 7  
PPm 
. 1 2 4 2  
.OOOl 
. 0 6 3 0  

. 1 2 4 3  

. 1 2 4 2  

P 1 7 8 2  

. 0 0 3 5  

. 0 0 6 0  
1 7 2 . 3  

. 0 0 7 7  

PPm 

- .  0 0 0 8  

1 9 6 0 / 1  
PPm 
2 . 0 7 0  
.001 

. 0 5 7 8  

2 . 0 6 9  
2 . 0 7 1  

T h 2 8 3 7  
PPm - .  0 1 7 7  

. 0 0 1 9  
1 0 . 9 7  

- .  0 1 9 0  
- .  0 1 6 3  

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

. o o o  
. 0 2 2 5  

1 . 9 8 7  
1 . 9 8 7  

Co2286 
PPm 
. 4 8 3 1  
. 0 0 0 3  
. 0 6 3 1  

. 4 8 3 4  

. 4 8 2 9  

Mg2790 
PPm 
2 0 . 3 8  

. 0 2  
. l o o 2  

2 0 . 3 6  
2 0 . 3 9  

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

. 4 8 8 0  

. 4 9 3 3  

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

. 0 0 5  
. 2 6 4 5  

2 . 0 3 5  
2 . 0 4 3  

T i 3 3 4 9  
PPm 
. O O O l  
. 0 0 0 2  
2 0 9 . 4  

- .  0 0 0 1  
. 0 0 0 3  

B 2 4 9 6  
PPm 
4 . 3 0 7  

. 0 0 9  
. 2 0 4 2  

4 . 3 0 1  
4 . 3 1 4  

C r 2 6 7 7  
PPm 
. 1 9 2 6  
.0011 
. 5 5 5 7  

. 1 9 1 8  

. 1 9 3 3  

Mn2576 
PPm 
. 4 9 1 3  
. 0 0 1 5  
. 3 0 1 1  

. 4 9 0 2  

. 4 9 2 3  

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

. 4 7 8 7  

. 4 8 3 2  

S i 2 8 8 1  
PPm 
4 . 5 0 6  
.001 

. 0 2 0 5  

4 . 5 0 6  
4 . 5 0 5  

T11908  
PPm 
2 . 0 0 4  

. 0 0 2  
. 0 9 8 2  

2 . 0 0 5  
2 . 0 0 2  

- B a 4 9 3 4  
PPm 
1 . 9 3 4  

. o o o  
. 0 1 7 3  

1 . 9 3 5  
1 . 9 3 4  

Cu3247  
PPm 
. 2 4 2 3  
. 0 0 0 3  
. 1 3 8 7  

. 2 4 2 5  

. 2 4 2 1  

Mo2 02  0 
PPm - .  0 0 0 9  

. 0 0 0 2  
1 7 . 3 0  

- .  0 0 1 0  
- .  0 0 0 8  

Pd3404  
PPm 
. 0 0 5 3  
. 0 0 1 5  
2 8 . 3 0  

. 0 0 4 3  

. 0 0 6 4  

P b 2 2 0  
PPm 
. 4 8 4 2  
. 0 0 3 4  
. 6 9 4 6  

. 4 8 1 8  

. 4 8 6 6  

U 4 0 9 0  

. 0 3 3 1  

. 0 0 5 6  
1 6 . 8 0  

. 0 2 9 2  

. 0 3 7 0  

PPm 

010083 

Be3130  B i 2 2 3 0  
PPm PPm 
. 0 4 8 4  . 0 0 4 2  
.OOOl . 0 0 0 3  
. 2 2 0 0  5 . 9 1 9  

. 0 4 8 3  . 0 0 4 3  

. 0 4 8 4  . 0 0 4 0  

F e 2 7 1 4  K 7 6 6 4  

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

. 6 0 0 6  . 2 2 1 8  

PPm PPm 

1 . 1 4 6  1 8 . 9 9  
1 . 1 3 6  1 8 . 9 3  

Na3302 Na5889 
PPm PPm 
2 0 . 2 4  2 8 . 9 6  

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

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

S 1 8 2 0  S b 2 0 6 8  

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

. 1 3 7 0  . 7 0 9 7  

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

PPm PPm 

S e 1 9 6  S n 1 8 9 9  
PPm PPm 
2 . 0 4 9  - .  0 0 0 6  

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

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

U 2 9 2 4  W 2 0 7 9  

. 4 7 8 1  . 0 0 3 1  

. O O l O  .OOlO 

. 2 1 5 4  3 2 . 3 7  

PPm PPm 

. 4 7 7 4  . 0 0 3 8  

. 4 7 8 9  . 0 0 2 4  
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Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 
PPm - .  0001 
. O O O l  

86.97 

- Zn2062 
PPm 
.4867 
.0028 
.5828 

Zr3496 
PPm 
.0009 
. 0 0 0 5  
60.25 

#I 
#2 

- .  0002 
- .  0000 

.4847 

.4887 
. 0 0 0 5  
.0012 

4 
NOTUSED 

5 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

2 
Time 

3 
NOTUSED 

1 
*Counts 
sc 
361.384 
1229734 
12100.72 
.9840106 

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

#1 
#2 

1238291 
1221178 

1 0 0 0 0  
1 0 0 0 0  
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010085 Method: DAILY2 S a m p l e  N a m e :  2 6 8 8 4 8  Operator:  
Run T i m e :  1 0 / 2 5 / 0 5  1 2 : 2 5 : 3 0  
Comment : 
Mode: CONC C o r r .  F a c t o r :  1 

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

#1 
#2 

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

#I 
#2 

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

#I 
#2 

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

#1 
#2 

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

#1 
#2 

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

#1 
#2 

Ag3280 
PPm 
. 0 0 0 9  
.0011 
1 2 2 . 6  

.OOOl 

. 0 0 1 8  

Ca3179  
PPm 
. 0 3 1 7  
. 0 0 0 4  
1 . 3 0 7  

. 0 3 1 5  

. 0 3 2 0  

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

. 0 0 0 2  

. 0 0 0 8  

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

. 0 0 1 7  

. 0 0 2 1  

S c 3 6 1 3  
%R 
9 7 . 5 4  

. 7 8  
. 7 9 7 1  

9 6 . 9 9  
9 8 . 0 9  

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

. O O O l  

.OOOl 

A13082 
PPm 
. 0 5 8 9  
. 0 0 2 3  
3 . 8 6 8  

. 0 6 0 5  

. 0 5 7 2  

Cd2265  
PPm 
- . O O O l  

. o o o o  
1 0 . 3 2  

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

L i 6 7 0 7  
PPm 
. 1 4 4 0  
.OOOl 
. 0 8 6 4  

. 1 4 3 9  

. 1 4 4 1  

P 1 7 8 2  

. O l O O  

. 0 0 2 0  
1 9 . 6 9  

. 0 0 8 6  

. 0 1 1 4  

1 9 6 0 / 1  
PPm 
. 0 0 3 5  
. 0 0 3 0  
8 7 . 3 9  

. 0 0 1 3  

. 0 0 5 6  

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

. 0 0 5 7  

.0011 

PPm 

A s 1 8 9 0  
PPm 
- .  0032  
.0011 

3 4 . 3 3  

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

C02286 
PPm 
- . o o o o  

. 0 0 0 9  
5 9 4 7 .  

- .  0 0 0 7  
. 0 0 0 6  

Mg2790 
PPm 
. 0 0 8 5  
. 0 0 1 3  
1 5 . 3 5  

. 0 0 7 6  

. 0 0 9 4  

2 2 0 3 / 1  
PPm - .  0 0 2 8  

. 0 0 3 4  
1 1 9 . 8  

- .  0 0 5 3  
- .  0004  

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

. 0 0 1 8  
- .  0 0 1 0  

T i 3 3 4 9  
PPm 
. 0 0 0 4  
. 0 0 0 2  
4 5 . 7 5  

. 0 0 0 6  

. 0 0 0 3  

B 2 4 9 6  

. 4 1 8 5  

. 0 0 2 0  

. 4 7 2 9  

. 4 1 9 9  

. 4 1 7 1  

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

. 0 0 2 5  

.OOlO 

Mn2576 
PPm 
. 0 0 9 0  
. 0 0 0 2  
2 . 0 3 3  

. 0 0 9 1  

. 0 0 8 8  

2 2 0 3 / 2  
PPm 
- .  0 0 1 7  

PPm 

. 0 0 2 5  
1 5 1 . 0  

. O O O l  
- .  0 0 3 5  

S i 2 8 8 1  
PPm 
. 6 7 0 2  
. 0 0 3 2  
. 4 8 0 3  

. 6 6 7 9  

. 6 7 2 5  

T11908  
PPm 
. 0 0 3 7  
. 0 0 2 4  
6 3 . 1 3  

. 0 0 5 4  

. 0 0 2 1  

B a 4 9 3 4  
PPm 
. 0 0 0 4  
.OOOl 
3 6 . 5 5  

. 0 0 0 5  

. 0 0 0 3  

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

. 0 0 2 3  

. 0 0 1 5  

Mo2020 
PPm 
. 0 0 0 3  
. 0 0 0 9  
2 9 3 . 9  

- .  0 0 0 3  
. 0 0 0 9  

Pd3404  
PPm 
. 0 0 3 2  
. 0 0 4 1  
1 2 9 . 3  

. 0 0 0 3  

. 0 0 6 1  

Pb220  
PPm 
- .  0 0 2 1  

. 0 0 0 5  
2 6 . 4 7  

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

U 4 0 9 0  

. 0 3 2 4  

. 0 2 3 7  
7 3 . 3 0  

. 0 1 5 6  

. 0 4 9 1  

PPm 

Be3130  
PPm 
. o o o o  
. o o o o  
1 6 . 6 1  

. o o o o  

. o o o o  

F e 2 7 1 4  
PPm 
. 2 2 5 3  
. 0 0 9 0  
3 . 9 9 9  

. 2 1 8 9  

. 2 3 1 7  

Na3302 
PPm 
2 . 5 4 6  

. 0 1 5  
. 5 7 6 3  

2 . 5 3 5  
2 . 5 5 6  

S 1 8 2 0  

. 1 6 8 3  

. 0 0 2 6  
1 . 5 6 4  

. 1 7 0 2  

. 1 6 6 5  

S e 1 9 6  
PPm 
. 0 0 1 4  
. 0 0 0 3  
2 2 . 2 6  

. 0 0 1 6  

. 0 0 1 2  

U 2 9 2 4  

. 0 0 1 4  

. 0 0 1 4  
9 6 . 0 7  

. 0 0 2 4  

. 0 0 0 5  

PPm 

PPm 

B i 2 2 3 0  
PPm 
. 0 0 0 8  
. 0 0 1 9  
2 3 0 . 5  

- .  0 0 0 5  
. 0 0 2 1  

K 7 6 6 4  

1 .558  
. 0 1 5  

. 9 6 4 9  

1 . 5 4 7  
1 . 5 6 9  

Na5889 
PPm 
2 . 9 3 8  

. 0 0 6  
. 2 0 1 9  

2 . 9 3 4  
2 . 9 4 2  

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

. 0 0 7 2  

. O O l O  

S n 1 8 9 9  
PPm 
. 0 0 1 7  
. 0 0 0 8  
4 6 . 2 4  

. 0 0 2 3  

. 0 0 1 2  

W 2 0 7 9  

. 0 0 2 1  

. 0 0 3 4  
1 6 4 . 6  

PPm 

PPm 

- .  0 0 0 3  
. 0 0 4 5  



Analysis Report 10/25/05 12:30:03 PM 

Elem Y 3710 Zn2062 Zr3496 
Units pjjm PPm 
Avqe .0003 .0003 

PPm 
.0017 

SDev .OOOl .OOOl .0004 
%RSD 51.89 16.48 22.29 

#1 . 0 0 0 4  . 0 0 0 3  .0020 
#2 .0002 .0004 .0014 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 1222518 10000 
SDev 9741.810 . O O O O O O O  - -  
%RSD .7968640 . O O O O O O O  - -  - -  

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

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

_ _  - -  _ _  



10/25/05 12 : 38 : 33 PM Analysis Report 

Method: DAILY2 . Sample Name: ccv2 
Run Time: 10/25/05 12:33:59 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: C10087 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .9955 9.769 5.111 
SDev .0016 .006 . o o o  
%RSD .1597 .0569 .0022 

B 2496 Ba4934 Be3130 

4.832 9.943 .9792 
.013 .035 .0016 
.2766 .3540 .1601 

PPm PPm PPm 
Bi2230 
PPm 
5.008 
.013 
.2610 

#1 .9966 9.773 5.111 
#2 .9943 9.765 5.112 

4.822 9.968 .9781 
4.841 9.918 .9803 

5.018 
4.999 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

LC Pass LC Pass LC Pass 
5.500 11.00 1.100 
4.500 9.000 .goo0 

LC Pass 
5.500 
4.500 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avge 19.98 1.003 5.044 
SDev .06 .001 .013 
%RSD .2936 .1406 .2677 

Cr2677 Cu3247 Fe2714 
PPm PPm PPm 
1.957 2.021 9.850 
.007 .007 .040 
.3482 .3237 .4111 

K - 7664 
PPm 
18.77 

.02 
.1233 

#1 19.94 1.002 5.034 
#2 20.02 1.004 5.054 

1.952 2.025 9.821 
1.961 2.016 9.878 

18.79 
18.75 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

LC Pass LC Pass LC Pass 
2.200 2.200 11.00 
1.800 1.800 9.000 

LC Pass 
22.00 
18.00 

Mn2576 Mo2020 Na3302 
PPm PPm PPm 
1.010 5.043 28.61 
.001 .014 .15 
.lo78 -2743 .5212 

Na5889 
PPm 
H41.26 

.10 
.2327 

Elem La3988 Li6707 Mg2790 

Avge 4.893 4.814 20.05 
SDev .005 .007 .03 
%RSD .lo88 .1542 .1333 

Units ppm PPm PPm 

#1 4.897 4.820 20.03 
#2 4.889 4.809 20.07 

1.009 5.033 28.51 
1.010 5.053 28.72 

H41.33 
H41.19 

LC High 
33.00 
27.00 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

LC Pass LC Pass LC Pass 
1.100 5.500 33.00 
.goo0 4.500 27.00 

Elem Ni2316 P 1782 2203/1 

Avge 4.931 5.379 4.982 
SDev .003 .024 .005 
%RSD .0549 .4442 .0950 

Units ppm PPm PPm 
2203/2 Pd3404 S 1820 

4.918 1.006 1.013 
.057 .002 . o o o  

1.155 .2209 .0199 

PPm PPm PPm 
Sb2068 
PPm 
1.002 
.004 
.4327 

#I 4.933 5.396 4.985 
#2 4.929 5.362 4.978 

4.878 1.005 1.013 
4.958 1.008 1.013 

.9987 
1.005 

LC Pass 
1.100 
.goo0 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

NOCHECK LC Pass LC Pass 
1.100 1.100 
.goo0 .goo0 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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010088 
PPm 
4.922 
.008 
.1560 

Units %R 

SDev .oo 
%RSD .0039 

Avge 99.95 
PPm 
5.281 

PPm 
5.178 

PPm PPm PPm 
5.010 4.939 5.212 
.002 .036 .038 
.0470 .7351 .7266 

.033 
.6270 

.073 
1.417 

#1 99.95 
#2 99.95 

5.304 
5.258 

5.126 
5.230 

5.008 4.914 5.186 
5.011 4.965 5.239 

4.916 
4.927 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
5.500 5.500 5.500 
4.500 4.500 4.500 

LC Pass 
5.500 
4.500 

Elem Sr4215 
Units ppm 
Avge 5.054 
SDev . 0 0 6  
%RSD .1275 

Th2837 
PPm 
.9667 
.0044 
.4507 

Ti3349 
PPm 
4.765 
.001 
.0113 

T11908 U 4090 V 2924 

5.200 H1.105 4.927 
.014 .041 .005 
.2699 3.756 .1104 

PPm PPm PPm 
W 2079 
PPm 
H1.280 

. 0 0 6  
.4339 

#I 5.049 
#2 5.058 

5.190 1.075 4.923 
5.210 H1.134 4.930 

.9698 

.9637 
4.765 
4.764 

H1.277 
H1.284 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

LC Pass LC High LC Pass 
5.500 1.100 5.500 
4.500 .goo0 4.500 

LC High 
1.100 
.g000 

Elem Y 3710 
Units pPm 
Avge 5.007 
SDev .005 
%RSD .0908 

Zn2062 
PPm 
1.008 
.006 
.6050 

Zr3496 
PPm 
4.868 
.001 
.0194 

#1 5.010 
#2 5.004 

1.004 
1.013 

4.867 
4.868 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
# 2  

Report 

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

1 2 5 2 8 3 9  
1252713  

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

10000 
10000 

3 

1 0 / 2 5 / 0 5  

4 5 

1 2  : 3 8  : 3 3  

6 

PM page 3 

410089 



A n a l y s i s  Report 

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

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
H i g h  
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

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

#1 
#2 

E r r o r s  
High 
Low 

E l e m  

Ag3280 
PPm - .  0 0 1 0  

. 0 0 0 3  
2 5 . 5 7  

- .  0012  
- .  0 0 0 8  

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

Ca3179  
PPm 
. 0 0 1 8  
. 0 0 2 9  
1 6 1 . 6  

- .  0 0 0 3  
. 0 0 3 8  

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

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

. 0 0 0 4  
5 0 . 2 8  

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

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

N i 2 3 1 6  
PPm 
- . 0 0 0 4  
. O O l O  

2 6 4 . 4  

- .  0 0 1 1  
. 0 0 0 3  

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

S c 3 6 1 3  

A13082 
PPm - .  0 1 0 9  

. 0 0 2 8  
2 5 . 9 6  

- .  0 1 2 9  
- .  0 0 8 9  

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

Cd2265  
PPm 
- .  0 0 0 1  

. 0 0 0 2  
4 0 1 . 3  

- .  0002  
. O O O l  

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

L i 6 7 0 7  
PPm 
. O O O l  
.OOOl 
1 0 7 . 4  

. o o o o  

. 0 0 0 2  

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

P 1 7 8 2  

. 0 0 1 3  

. 0 0 4 3  
3 3 0 . 1  

. 0 0 4 3  

PPm 

- .  0 0 1 7  

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

1 9 6 0 / 1  

A s 1 8 9 0  
PPm - .  0 0 1 6  

. 0 0 1 2  
7 7 . 9 1  

- .  0 0 0 7  
- .  0 0 2 5  

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

Co2286 
PPm 
- . 0 0 0 6  
.OOOl 

2 4 . 9 3  

- . 0 0 0 7  
- . 0 0 0 5  

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

Mg2790 
PPm - .  0 0 8 8  

. 0 0 0 6  
6 . 9 1 9  

- .  0 0 9 2  
- .  0 0 8 4  

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

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

. 0 0 1 3  
2 5 . 7 5  

- . 0 0 5 8  
- .  0 0 4 0  

NOCHECK 

1 9 6 0 / 2  

1 0 / 2 5 / 0 5  1 2 : 4 5 : 0 9  PM 

B 2 4 9 6  

. 0 0 5 6  

. 0 0 0 6  
1 0 . 5 8  

. 0 0 6 0  

. 0 0 5 2  

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

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

. 0 0 0 2  
5 9 1 . 9  

- .  0002  
.OOOl 

LC P a s s  
. 0 0 5 0  

PPm 

- .  0 0 5 0  

Mn2576 
PPm - .  0 0 0 0  

. o o o o  
5 3 2 6 .  

. o o o o  
- .  0 0 0 0  

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

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

- .  0 0 0 5  
. 0 0 1 6  

NOCHECK 

Operator:  

B a 4 9 3 4  
PPm 
. o o o o  
. O O O l  
1 7 5 . 1  

- .  0 0 0 0  
.OOOl 

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

Cu3247  
PPm 
- .  0 0 0 1  

. 0 0 0 2  
2 0 6 . 5  

- .  0 0 0 3  
. O O O l  

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

Mo2020 
PPm - .  0 0 0 2  

. 0 0 0 3  
1 2 5 . 9  

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

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

Pd3404  
PPm 
- . 0 0 1 9  

. 0 0 6 3  
3 2 4 . 2  

L - .  0 0 6 4  
. 0 0 2 5  

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

Be3130  
PPm 
. O O O l  
. o o o o  
2 1 . 0 3  

.OOOl 

.OOOl 

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

F e 2 7 1 4  
PPm - .  0 1 4 5  

. 0 3 1 7  
2 1 8 . 7  

- .  0 3 6 9  
. 0 0 7 9  

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

Na3302 
PPm 

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

3 2 9 . 3  

L- . 4 5 6 9  
H . 1 8 2 4  

LC Low 
. 0 5 0 0  
- .  0 5 0 0  

S 1 8 2 0  

. 0 0 4 4  

. 0 0 3 9  
8 8 . 3 2  

. 0 0 1 7  

. 0 0 7 2  

LC P a s s  
. O l O O  
- .OlOO 

PPm 

~~ ~ ~~ ~~ 

Page 1 

010090 

B i 2 2 3 0  
PPm - .  0 0 3 3  
.0011 

3 2 . 5 0  

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

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

K 7 6 6 4  
PPm - .  0 1 3 0  

. 0 3 3 5  
2 5 8 . 2  

- .  0 3 6 6  
. 0 1 0 7  

LC P a s s  
. l o o 0  
- .  1 0 0 0  

Na5889 
PPm 
. 0 1 2 5  
. 0 0 7 7  
6 1 . 5 5  

. 0 0 7 1  

. 0 1 8 0  

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

S b 2 0 6 8  
PPm - .  0012  

. 0 0 0 9  
7 6 . 0 0  

- .  0 0 1 8  
- .  0 0 0 6  

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

S i 2 8 8 1  P b 2 2 0  S e 1 9 6  S n 1 8 9 9  



A n a l y s i s  Report 1 0 / 2 5 / 0 5  1 2 : 4 5 : 0 9  PM 

U n i t s  %R 

SDev . 7  
%RSD . 7 0 0 0  

A v g e  1 0 2 . 0  
PPm - .  0 0 4 1  

. 0 0 1 2  
2 9 . 0 7  

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

PPm PPm PPm 
. 0 0 0 3  - .  0 0 1 2  . 0 0 0 8  
. 0 0 0 3  . 0 0 1 4  . 0 0 1 5  
115 .5  1 1 5 . 0  1 8 0 . 8  

PPm - .  0004  

9 4 . 3 7  
. 0 0 0 4  

#1 1 0 2 . 5  
#2 1 0 1 . 4  

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

. 0 0 1 3  

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

- .  0 0 0 6  
- .  0 0 0 1  

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

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  
. O l O O  . 0 0 3 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0 0 5 0  

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

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  - .  0 0 0 0  
S D e v  . o o o o  
%RSD 4 1 3 . 4  

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

. 0 0 0 2  
2 5 . 7 9  

T i 3 3 4 9  
PPm 
. O O O l  
. o o o o  
3 2 . 4 3  

T11908  U 4 0 9 0  U - 2 9 2 4  

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

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

PPm PPm PPm 
W 2 0 7 9  
PPm - .  0024  

. 0 0 0 4  
1 8 . 2 9  

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

. O O O l  

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

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

- .  0 0 1 1  
- .  0 0 0 8  

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

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

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

LC P a s s  LC P a s s  LC P a s s  
. O l O O  . l o o 0  . 0 0 5 0  
- .  0100 - .  1 0 0 0  - . 0 0 5 0  

LC P a s s  
. O l O O  
- .  0100  

E l e m  Y 3 7 1 0  
U n i t s  ppm 
A v g e  . o o o o  
SDev . O O O l  
%RSD 1 4 0 . 3  

Zn2062  
PPm 
- .  0 0 0 5  

. o o o o  
3 . 7 2 9  

Z r 3 4 9 6  
PPm 
- . o o o o  

. o o o o  
1 5 5 . 5  

#1 . o o o o  
#2 . O O O l  

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

- .  0 0 0 0  
. o o o o  

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

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

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



Analysis Report 

IntStd 1 2 
Mode *Counts Time 
Elem sc 
Wavlen 361.384 - -  
Avge 1277822 10000 
SDev 8930.052 . O O O O O O O  
%RSD .6988497 . O O O O O O O  

- -  

10/25/05 12:45:09 PM 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 

page 3 
010092 
7 
NOTUSED 



Analysis Report 

>* 

10/25/05 12:49:56 PM Page 1 

Method: DAILY2 Sample Name: CRI 
Run Time: 10/25/05 12:45:20 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

A93280 
PPm 
.0203 
. O O l O  
4.765 

.0196 

.0210 

LC Pass 
.0300 
. O l O O  

Ca3179 
PPm 
.0037 
.0019 
50.33 

.0024 

.0051 

NOCHECK 

La3988 
PPm 
.0005 
.0011 
211.2 

- .  0003 
.0013 

NOCHECK 

Ni2316 
PPm 
.0812 
.0006 
.7491 

.0816 

.0808 

LC Pass 
.1200 
.0400 

Sc3613 

A13082 
PPm 
.0952 
.0087 
9.128 

.0891 

.lo14 

NOCHECK 

Cd2265 
PPm 
.0104 
. O O O l  
.5228 

.0103 

.0104 

LC Pass 
.0150 
.0050 

Li6707 
PPm 
.0719 
. O O O l  
.1577 

-0718 
.0720 

LC Pass 
.1500 
.0500 

P 1782 

.1107 

.0051 
4.589 

.1143 

.lo71 

LC Pass 
.1500 
. 0 5 0 0  

1960/1 

P& 

As1890 
PPm 
.0209 
.0016 
7.461 

.0221 

.0198 

LC Pass 
.0300 
. O l O O  

Co2286 
PPm 
. l o o 0  
.0011 
1.065 

.0993 

.lo08 

LC Pass 
. 1 5 0 0  
.0500 

Mg2790 
PPm 
- .  0007 
.0062 

839.1 

- .  0051 
.0036 

NOCHECK 

2203/1 
PPm 
.0015 
.0014 
93.75 

.0005 

.0025 

NOCHECK 

1960/2 

B - 2496 
PPm 
.lo39 
. O O O l  
.0893 

.lo38 

.lo40 

LC Pass 
.1500 
.0500 

Cr2677 
PPm 
.0213 
.0011 
5.056 

.0205 

.0221 

LC Pass 
.0300 
. O l O O  

Mn2576 
PPm 
.0308 
.0002 
.5434 

.0307 

.0309 

LC Pass 
.0450 
.0150 

2203/2 
PPm 
.0064 
.0004 
6.128 

.0067 

.0061 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm 
.0206 
. o o o o  
.1382 

.0206 

.0206 

LC Pass 
.0300 
. O l O O  

Cu3247 
PPm 
.0498 
.0005 
1.016 

.0495 

.0502 

LC Pass 
.0750 
.0250 

Mo2020 
PPm 
.0211 
.0003 
1.357 

.0213 

.0209 

LC Pass 
.0300 
. O l O O  

Pd3404 
PPm 
.0032 
.0045 
138.3 

. O O O l  

.0064 

NOCHECK 

Pb220 

Be3130 
PPm 
.0099 
. o o o o  
.3215 

.0099 

. O l O O  

LC Pass 
. 0 1 5 0  
.0050 

Fe2714 
PPm 
.1107 
.0233 
21.07 

.0942 

.1272 

LC Pass 
.1500 
.0500 

Na3302 
PPm 
.1977 
.2035 
102.9 

.0538 

.3416 

NOCHECK 

S 1820 

.0070 
-0067 
96.38 

.0022 

.0118 

NOCHECK 

P b  

Se196 

010093 

Bi2230 
PPm 
.0025 
.0035 
137.0 

. O O O l  

.0050 

NOCHECK 

K 7664 

-0148 
.0323 
218.1 

- .  0080 
.0377 

NOCHECK 

PPm 

Na5889 
PPm 
.0142 
.0013 
8.986 

.0133 

.0151 

NOCHECK 

Sb2068 
PPm 
.1241 
.0024 
1.974 

.1224 

.1259 

LC Pass 
.1800 
.0600 

Sn1899 



10/25/05 12:49:56 PM Analysis Report page 2 

010094 
PPm 
.1025 
. o o o o  
.0046 

Units %R 
Avge 99.88 
SDev 2.07 
%RSD 2.069 

PPm 
.0120 
.0011 
9.191 

PPm 
.0142 

PPm PPm PPm 
.1120 .0048 .0135 
.0043 .0002 . o o o o  
3.798 4.458 .2811 

.0005 
3.498 

#1 101.3 
#2 98.42 

.0113 

.0128 
.0146 
.0138 

.lo90 .0046 .0135 

.1150 .0049 .0135 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
.1500 .0090 .0150 
.0500 .0030 .0050 

LC Pass 
.1500 
.0500 

T11908 U 4090 V 2924 

.0218 .2012 .1005 

.0036 .0408 .0008 
16.34 20.26 .8131 

PPm PPm PPm 
Elem Sr4215 
Units ppm 
Avge .0211 
SDev . o o o o  
%RSD .0306 

Th2837 
PPm 
.0046 
.0028 
60.70 

Ti3349 
PPm 
.0193 
.OOOl 
.6690 

W 2079 - 
PPm 
. 0 0 1 8  
.0032 
185.8 

#1 .0211 
#2 .0211 

.0026 

.0066 
.0192 
.0194 

.0243 .1724 .0999 

.0193 .2300 .1011 
.0041 
- .  0005 

Errors LC Pass 
High . 0 3 0 0  
Low .OlOO 

NOCHECK LC Pass 
. 0 3 0 0  
.OlOO 

LC Pass NOCHECK LC Pass 
. 0 3 0 0  .1500 
.OlOO .0500 

NOCHECK 

Y 3710 Elem - 
Units ppm 
Avge .0003 
SDev .OOOl 
%RSD 24.40 

Zn2062 Zr3496 
PPm 
.0404 

PPm 
.0947 

.0004 

.8950 
.0005 
.5552 

#1 .0002 
#2 .0003 

.0402 

.0407 
.0944 
.0951 

Errors NOCHECK 
High 
Low 

LC Pass 
.0600 
.0200 

NOCHECK 



Analysis Report 

I n t S t d  1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 3 6 1 . 3 8 4  - -  
Avge 1 2 5 1 8 9 4  10000 _ _  

- -  - -  
_ _  

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

1270163  1 0 0 0 0  _ _  
_ _  

#1 
# 2  1 2 3 3 6 2 4  1 0 0 0 0  

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

4 5 6 
NOTUSED NOTUSED NOTUSED 

page 3 

010095 
7 
NOTUSED 



Analysis Report 

Method: DAILY2 Sample Name: ICSA 
Run Time: 10/25/05 12:50:08 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
- .  0012 
.0006 

52.59 

- .  0016 
- .  0007 
NOCHECK 

Ca3179 
PPm 
454.0 

.7 
.1625 

454.5 
453.4 

LC Pass 
600.0 
400.0 

La3988 
PPm 
.0039 
.0002 
4.904 

.0038 

.0041 

NOCHECK 

Ni2316 
PPm 
.0015 
.0009 
59.50 

.0009 

.0022 

NOCHECK 

Sc3613 

A13082 
PPm 
504.7 

.1 
.0169 

504.8 
504.7 

LC Pass 
600.0 
400.0 

Cd2265 
PPm 
- .  0010 
.0002 

17.24 

- .  0009 
- .0012 

NOCHECK 

Li6707 
PPm 
.0006 
. o o o o  
1.602 

.0005 

.0006 

NOCHECK 

P 1782 
PPm 
- .0026 
.0064 

251.3 

- .  0071 
.0020 

NOCHECK 

1960/1 

As1890 
PPm - .  0007 
.0021 

312.9 

.0008 
- .0022 

NOCHECK 

Co2286 
PPm 
- .  0000 
. O O O l  

242.4 

- .  0001 
. o o o o  

NOCHECK 

Mg2790 
PPm 
538.6 

.5 
.0853 

538.2 
538.9 

LC Pass 
600.0 
400.0 

2203/1 
PPm 
.0313 
. o o o o  
.0917 

.0314 

.0313 

NOCHECK 

1960/2 

10/25/05 12:54:41 PM page 1 

Operator: 010096 

B - 2496 
PPm 
- .  0134 
.0002 

1.434 

- .  0132 
- .  0135 

NOCHECK 

Cr2677 
PPm - .  0005 
.0004 

72.46 

- .  0008 
- .  0003 

NOCHECK 

Mn2576 
PPm - .  0033 
.0002 

5.797 

- .0034 
- .  0031 
NOCHECK 

2203/2 
PPm - .  0262 
.0027 

10.41 

- .  0281 
- .  0243 

NOCHECK 

Si2881 

Ba4934 
PPm 
.0023 
. O O O l  
3.367 

.0022 

.0023 

NOCHECK 

Cu3247 
PPm 
.0020 
. o o o o  
1.272 

.0020 

. 0 0 2 0  

NOCHECK 

Mo2020 
PPm - .  0004 
.0018 

455.2 

- .  0017 
.0009 

NOCHECK 

Pd3404 
PPm 
.0081 
.0031 
38.70 

.0059 

.0103 

NOCHECK 

Pb220 

Be3130 
PPm 
. O O O l  
. o o o o  
11.10 

. O O O l  

.OOOl 

NOCHECK 

Fe2714 
PPm 
189.3 

.3 
.1349 

189.5 
189.1 

LC Pass 
240.0 
160.0 

Na3302 
PPm 
.2512 
.2428 
96.67 

.0795 

.4229 

NOCHECK 

S 1820 

.0211 

.0032 
15.33 

.0188 

.0234 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
.0003 
.0050 
1456. 

- .  0032 
.0039 

NOCHECK 

K 7664 

.0027 

.0093 
339.6 

PPm 

- .  0038 
.0093 

NOCHECK 

Na5889 
PPm 
- .  0132 
.0055 

41.79 

- .  0171 
- .  0093 

NOCHECK 

Sb2068 
PPm 
.0060 
.0065 
109.3 

.0014 

.0106 

NOCHECK 

Sn1899 



Analysis Report 10/25/05 12:54:41 PM 

PP 040097 Units %R 
Avge 90.08 
SDev .44 
%RSD .4923 

PPm 
.0079 
.0073 
92.15 

PPm 
- .  0065 
.0020 

30.41 

PPm PPm PPm - .  0054 - .0070 - .0017 
.0015 .0018 .0011 

27.83 25.83 67.66 

.0011 

.0020 
171.8 

#1 89.77 
#2 90.39 

- .  0079 
- .  0051 

- .  0064 - .  0083 - .  0009 
- .  0043 - .  0057 - .  0025 

- .  0002 
.0025 

.0131 

.0028 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Sr4215 
Units ppm 
Avge .0166 
SDev . o o o o  
%RSD .2348 

Th2837 
PPm 
.0313 
.0058 
18.67 

Ti3349 
PPm - .  0008 
.0002 

28.15 

T11908 U 4090 V - 2924 

.0090 - .  0035 .0008 

.0038 .0070 .OOlO 
42.34 202.7 130.7 

PPm PPm PPm 
W 2079 

.0024 

.0042 
176.7 

PPm 

. 0 0 6 3  - .  0084 . O O O l  

.0117 .0015 . 0 0 1 5  
- .  0006 
.0054 

#1 .0166 
#2 .0166 

.0272 

.0354 
- .  0010 
- .  0007 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK Errors NOCHECK 
High 
Low 

Elem Y 3710 
Units pPm 
Avge . o o o o  
SDev .OOOl 
%RSD 151.6 

Zn2062 
PPm 
.0074 
. o o o o  
.5727 

Zr3496 
PPm 
.OOOl 
.0005 
438.7 

- .0002 
.0005 

#1 - .  0000 
#2 .OOOl 

.0074 

.0073 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

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

1 1 2 5 1 4 8  
1 1 3 2 9 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  

3 
NOTUSED _ _  

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

4 
NOTUSED 
_ _  

5 
NOTUSED 
- -  

NOTUSED 
_ -  
_ _  

010098 
7 
NOTUSED 
- -  



Analysis Report 10/25/05 12:59:27 PM page 1 

Method: DAILY2 
Run Time: 10/25/05 
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 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

A93280 
PPm 
1.105 
.003 
.2753 

1.108 
1.103 

LC Pass 
1.200 
.8000 

Ca3179 
PPm 
457.6 
2.9 

.6341 

459.6 
455.5 

LC Pass 
600.0 
400.0 

La3988 
PPm 
.0047 
. 0 0 0 6  
12.30 

.0051 

.0043 

NOCHECK 

Ni2316 
PPm 
.9405 
.0052 
.5547 

.9442 

.9368 

LC Pass 
1.200 
.8000 

Sc3613 

1 

Sample Name: ICSAB 
12 :54 :53 

Factor: 

A13082 
PPm 
505.4 

.1 
.0133 

505.5 
505.4 

LC Pass 
600.0 
400.0 

Cd2265 
PPm 
.9682 
.0033 
.3400 

.9705 

.9659 

LC Pass 
1.200 
.8000 

Li6707 
PPm 
H1.225 

. o o o  
.0099 

H1.225 
H1.225 

LC High 
1.200 
.8000 

P 1782 

1.093 
.002 
.1670 

1.094 
1.091 

LC Pass 
1.200 
.8000 

1960/1 

PPm 

1 

As1890 
PPm 
1.047 
.001 
.1385 

1.048 
1.046 

LC Pass 
1.200 
.8000 

Co2286 
PPm 
-4891 
.0024 
.4906 

.4908 

.4874 

LC Pass 
.6000 
.4000 

Mg2790 
PPm 
542.3 
2.2 

.4003 

543.8 
540.7 

LC Pass 
600.0 
400.0 

2203/1 
PPm 
1.029 
.003 
.3040 

1.031 
1.027 

NOCHECK 

B - 2496 
PPm 
1.035 
.001 
.0735 

1.034 
1.035 

LC Pass 
1.200 
.8000 

Cr2677 
PPm 
.4897 
. 0 0 1 8  
.3613 

.4910 

.4885 

LC Pass 
.6000 
.4000 

Mn2576 
PPm 
.4959 
.0014 
.2881 

.4969 

.4948 

LC Pass 
.6000 
.4000 

2203/2 
PPm 
.9616 
.0028 
.2894 

.9636 

.9596 

NOCHECK 

Operator: 

Ba4934 
PPm 
.5281 
.0020 
.3778 

.5267 

.5295 

LC Pass 
.6000 
.4000 

Cu3247 
PPm 
.5523 
.0004 
.0657 

.5521 

.5526 

LC Pass 
.6000 
.4000 

Mo2020 
PPm 
1.028 
.002 
.1603 

1.029 
1.026 

LC Pass 
1.200 
.8000 

Pd3404 
PPm 
.0082 
.0060 
73.13 

.0125 

.0040 

NOCHECK 

1960/2 Si2881 Pb2 2 0 

Be3130 
PPm 
.4900 
.0021 
.4192 

.4914 

.4885 

LC Pass 
.6000 
.4000 

Fe2714 
PPm 
190.1 

.9 
.4528 

190.7 
189.5 

LC Pass 
240.0 
160.0 

Na3302 
PPm 
.4314 
.4994 
115.8 

.7845 

.0783 

NOCHECK 

S 1820 

.0116 

.0067 
57.60 

.0069 

.0163 

NOCHECK 

PPm 

Se196 

010099 

Bi2230 
PPm 
.0061 
.0083 
135.1 

.0119 

.0003 

NOCHECK 

K 7664 
PPm 
- .  0023 
.0439 

1895. 

.0287 
- .  0334 

NOCHECK 

Na5889 
PPm - .  0180 
.0050 

27.76 

- .  0145 
- .  0216 
NOCHECK 

Sb2068 
PPm 
1.049 
.009 
.8960 

1.056 
1.042 

LC Pass 
1.200 
.8000 

Sn1899 



A n a l y s i s  Report 

U n i t s  %R 
Avge  8 9 . 1 0  
SDev 1 . 1 9  
%RSD 1 . 3 3 4  

#1 8 8 . 2 6  
#2  8 9 . 9 5  

E r r o r s  NOCHECK 
High 
Low 

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

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

E r r o r s  LC P a s s  

Low . 8 0 0 0  
H i g h  1 . 2 0 0  

E l e m  Y 3 7 1 0  
U n i t s  ppm 
A v g e  . o o o o  
SDev -0001 
%RSD 6 8 5 . 4  

#1 - .  0 0 0 1  
#2 . O O O l  

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

PPm 
1 . 0 4 4  

. 0 0 9  
. 8 6 8 0  

1 . 0 3 7  
1 . 0 5 0  

NOCHECK 

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

. 0 2 6 5  

. 0 3 6 1  

NOCHECK 

Zn2062 
PPm 
. 9 5 0 6  
. 0 0 5 9  
. 6 1 8 4  

. 9 5 4 8  

. 9 4 6 5  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

PPm 
1 . 0 3 2  

. 0 0 8  
. 7 4 0 2  

1 . 0 3 7  
1 . 0 2 6  

NOCHECK 

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

. 9 4 9 8  

. 9 4 9 2  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

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

. 9 4 5 9  

. 9 4 1 0  

NOCHECK 

1 0 / 2 5 / 0 5  1 2 : 5 9 : 2 7  PM 

PPm 
1 . 0 6 5  

. 0 0 8  
. 7 8 5 8  

1 . 0 7 1  
1 . 0 5 9  

NOCHECK 

T11908  
PPm 
1 . 0 0 1  

. 0 1 2  
1 . 2 1 3  

. 9 9 2 6  
1 . 0 1 0  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

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

. 9 8 6 2  

. 9 8 2 1  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

U 4 0 9 0  

. 9 6 7 4  

. 0 5 8 0  
5 . 9 9 7  

1 . 0 0 8  
. 9 2 6 4  

NOCHECK 

PPm 

PPm 
1 . 0 3 6  

. 0 0 2  
. 2 0 0 0  

1 . 0 3 7  
1 . 0 3 4  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

V 2 9 2 4  

. 4 9 7 0  

. 0 0 1 5  

. 3 0 3 3  

. 4 9 8 1  

. 4 9 5 9  

LC P a s s  
. 6 0 0 0  
. 4 0 0 0  

PPm 

~ ~~~~ ~~~ 

Page 2 

010100 
PPm 
1 . 0 1 3  

. 0 0 6  
. 5 6 7 6  

1 . 0 1 7  
1 . 0 0 9  

LC P a s s  
1 . 2 0 0  
. 8 0 0 0  

W 2 0 7 9  

. 0 0 8 6  

. 0 0 7 2  
8 4 . 2 2  

. 0 0 3 5  

. 0 1 3 6  

NOCHECK 

PPm 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 2 
*Counts Time 
sc 
361.384 - -  
1116851 10000 
14934.10 . O O O O O O O  
1.337161 . O O O O O O O  

- -  

1106291 10000 
1127411 10000 

10/25/05 12:59:27 PM 

4 
NOTUSED 

5 6 
NOTUSED NOTUSED 

Page 3 

@lo1201 
7 
NOTUSED 



Analysis Report 10/25/05 01:07:53 PM 

Method: DAILY2 Sample Name: CCV3 
Run Time: 10/25/05 13:03:18 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 
010102 

Elem Ag3280 A13082 As1890 

Avge .9928 9.726 5.093 
SDev .0020 .017 .004 
%RSD .1970 .1741 .0816 

Units ppm PPm PPm 
B 2496 Ba4934 Be3130 

4.817 9.864 .9822 
.014 .038 .0027 
.2904 .3809 .2803 

PPm PPm PPm 
Bi2230 
PPm 
4.991 
.022 
.4335 

#1 .9941 9.738 5.096 
#2 .9914 9.714 5.090 

4.827 9.890 .9803 
4.807 9.837 .9842 

5.007 
4.976 

LC Pass LC Pass LC Pass 
5.500 11.00 1.100 
4.500 9.000 .goo0 

LC Pass 
5.500 
4.500 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
PPm PPm PPm 
1.963 2.012 9.824 
.004 .010 .046 
.2244 .5060 .4707 

K - 7664 
PPm 
18.70 

.06 
.3055 

Units ppm PPm PPm 
Avqe 20.03 1.005 5.046 
SDev .13 .004 .009 
%RSD .6422 .4015 .1757 

1.960 2.020 9.792 
1.966 2.005 9.857 

18.74 
18.66 

#1 19.94 1.002 5.040 
#2 20.12 1.008 5.053 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

LC Pass LC Pass LC Pass 
2.200 2.200 11.00 
1.800 1.800 9.000 

LC Pass 
22.00 
18.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge 4.885 4.810 20.11 
SDev .011 .003 .06 
%RSD .2309 .0639 .2826 

Mn2576 Mo2020 Na3302 
PPm PPm PPm 
1.011 5.054 28.53 
.002 .003 .10 
.2432 -0672 .3643 

Na5889 
PPm 
H41.17 

.12 
.2923 

1.009 5.057 28.46 
1.013 5.052 28.60 

H41.25 
H41.08 

#1 4.893 4.812 20.07 
#2 4.877 4.808 20.15 

LC Pass LC Pass LC Pass 
1.100 5.500 33.00 
.goo0 4.500 27.00 

LC High 
33.00 
27.00 

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 4.923 5.353 5.013 
SDev .007 .019 .061 
%RSD .1478 .3473 1.207 

Units ppm PPm PPm 
2203/2 Pd3404 S 1820 

4.953 1.006 1.008 
.053 .004 .004 

1.080 .4192 .4443 

PPm PPm PPm 
Sb2068 
PPm 
.9998 
.0092 
.9232 

4.916 1.003 1.011 
4.991 1.009 1.005 

1.006 
.9932 

#1 4.918 5.366 4.970 
#2 4.928 5.340 5.056 

NOCHECK LC Pass LC Pass 
1.100 1.100 
.goo0 .goo0 

LC Pass 
1.100 
.g000 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

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



10/25/05 01:07:53 PM Page 2 

010163 
PPm PPm PPm PPm 
5.000 4.973 5.254 4.938 
.006 .056 .035 .012 
.1173 1.123 .6650 .2473 

Analysis Report 

Units %R 
Avge 99.26 
SDev 2.11 
%RSD 2 * 122 

PPm 
5.314 
.043 
.8016 

PPm 
5.224 
.031 
.5956 

#1 100.7 
#2 97.77 

5.284 
5.344 

5.202 
5.246 

5.004 4.934 5.229 4.929 
4.995 5.013 5.279 4.946 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

Elem Sr4215 
Units ppm 
Avge 5.043 
SDev .019 
%RSD .3791 

Th2837 
PPm 
.9683 
.OOlO 
.lo49 

Ti3349 
PPm 
4.758 
.014 
.2864 

T11908 U 4090 V 2924 W 2079 

5.184 H1.113 4.926 H1.290 
-003 .020 .003 .004 
.0652 1.797 .0549 .3388 

PPm P b  PPm PPm 

#1 5.056 
#2 5.029 

.9691 

.9676 
4.768 
4.749 

5.186 1.099 4.924 H1.287 
5.182 H1.127 4.928 H1.293 

LC Pass LC High LC Pass LC High 
5.500 1.100 5.500 1.100 
4.500 .goo0 4.500 .goo0 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Elem Y 3710 
Units pPm 
Avge 4.991 
SDev .019 
%RSD .3809 

Zn2062 
PPm 
1.016 
.010 
.9429 

Zr3496 
PPm 
4.889 
.016 
.3236 

#1 5.005 
#2 4.978 

1.009 
1.023 

4.901 
4.878 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 



Analysis Report 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
#2 

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

1 2 6 2 6 9 5  
1 2 2 5 3 7 2  

2 
Time 
_ _  
_ -  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

1 0 0 0 0  
1 0 0 0 0  

3 a 

NOTUSED 
_ _  
_ _  

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

4 
NOTUSED 

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

_ _  
_ _  

010104 
6 7 
NOTUSED NOTUSED 
_ _  _ _  



Analysis Report 

Method: DAILY2 Sample Name: CCB3 
Run Time: 10/25/05 13:11:45 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

A93280 
PPm - .  0001 
.0003 

360.5 

- .  0003 
. O O O l  

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0015 
.0002 
10.53 

.0016 

.0014 

LC Pass 
.0500 
- .  0500 

La3988 
PPm 
. O O O l  
. O O O l  
251.1 

.OOOl 
- . o o o o  

LC Pass 
.0050 
- .  0050 
Ni2316 
PPm 
. o o o o  
.0008 
2093. 

- .  0005 
.0006 

LC Pass 
.0050 
- .  0050 
Sc3613 

A13082 
PPm 
- .0086 
-0020 

23.16 

- .  0072 
- .  0100 
LC Pass 
.0500 
- .0500 

Cd2265 
PPm 
. o o o o  
. o o o o  
112.6 

. O O O l  

. o o o o  

LC Pass 
.0050 
- .  0050 
Li6707 
PPm 
.0002 
. O O O l  
29.26 

.OOOl 

.0002 

LC Pass 
.0050 
- .  0050 
P 1782 

.0014 

.0050 
349.1 

.0049 
- .  0021 
LC Pass 
.OlOO 
- .  0100 

1960/1 

PPm 

As1890 
PPm 
.0005 
. O O l O  
229.5 

.0012 
- .0003 

LC Pass 
.0050 
- .0050 

Co2286 
PPm 
- .0002 
.0004 

202.6 

- .  0005 
.OOOl 

LC Pass 
.0050 
- .  0050 

Mg2790 
PPm - .  0021 
.0036 

177.4 

- .  0046 
.0005 

LC Pass 
.0500 
- .  0500 
2203/1 
PPm 
.0020 
.0024 
123.9 

.0037 

.0002 

NOCHECK 

1960/2 

10/25/05 01:16:19 PM 

B 2496 

.0052 

.0011 
21.67 

.0044 

.0060 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm - .  0002 
.0014 

666.7 

- .  0012 
.0008 

LC Pass 
.0050 

PPm 

- .  0050 
Mn2576 
PPm 
. o o o o  
. O O O l  
469.7 

- .  0001 
. O O O l  

LC Pass 
.0050 
- .  0050 

2203/2 
PPm - .  0040 
. O O l O  

24.22 

- .  0047 
- .  0033 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm 
. O O O l  
. O O O l  
129.9 

. o o o o  

.0002 

LC Pass 
.0050 
- .  0050 
Cu3247 
PPm 
.0004 
.0008 
214.6 

- .  0002 
. O O l O  

LC Pass 
.0050 
- .0050 

Mo2020 
PPm - .  0000 

. o o o o  
6.948 

- .  0000 
- .OOOl 

LC Pass 
.0050 
- .  0050 

Pd3404 
PPm 
.0017 
.0021 
126.1 

.0002 

.0032 

LC Pass 
.0050 
- .  0050 

Pb220 

Be3130 
PPm 
.OOOl 
. o o o o  
18.47 

. O O O l  

. O O O l  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0075 
.0045 
60.06 

.0107 

.0043 

LC Pass 
.0500 
- .  0500 

Na3302 
PPm 
H.2445 
.0220 
9.012 

H.2600 
H.2289 

LC High 
.0500 
- .  0500 

S 1820 
PPm 
H. 0132 
.0017 
12.64 

H. 0120 
H. 0143 

LC High 
. O l O O  
- .OlOO 

Se196 

Page 1 

010105 

Bi2230 
PPm 
.0009 
.0024 
260.1 

- .  0008 
.0026 

LC Pass 
. O l O O  
- .  0100 
K - 7664 
PPm 
.0132 
.0148 
112.4 

.0027 

.0236 

LC Pass 
. l o o 0  
- .  1000 
Na5889 
PPm 
.0170 
.0039 
22.81 

.0198 

.0143 

LC Pass 
.0500 
- .  0500 

Sb2068 
PPm 
- .  0006 
.0035 

541.8 

- .  0031 
.0018 

LC Pass 
. O l O O  
- .  0100 
Sn1899 



Analysis Report 1 0 / 2 5 / 0 5  0 1 : 1 6 : 1 9  PM 
01”0”4“06 

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

%R 
1 0 1 . 2  

1 . 8  
1 . 7 4 5  

P P m  
. 0 0 4 4  
. O O l O  
2 3 . 6 5  

P P m  
. 0 0 3 5  
. 0 0 0 6  
1 6 . 6 2  

P P m  
. 0 0 3 2  
. 0 0 0 4  
1 1 . 4 0  

P P m  - .  0 0 2 0  
. 0 0 0 2  

8 . 0 1 9  

P P m  
. 0 0 3 8  
. 0 0 0 7  
1 9 . 2 7  

P P m  - .  0 0 0 0  
. 0 0 1 9  

1 1 4 8 0 .  

#1 
#2 

1 0 2 . 4  
9 9 . 9 5  

. 0 0 3 6  

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

. 0 0 2 9  

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

. 0 0 3 3  

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

E r r o r s  
High 
L o w  

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

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

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

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

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

S r 4 2 1 5  
P P m  
. o o o o  
. o o o o  
1 0 4 . 1  

T h 2 8 3 7  
P P m  
. 0 0 0 2  
.0011 
4 9 8 . 1  

T i 3 3 4 9  
P P m  
. O O O l  
. 0 0 0 3  
2 9 9 . 1  

T11908  
P P m  
. 0 0 4 7  
. 0 0 3 6  
7 6 . 2 9  

U 4 0 9 0  
P P m  
.0111 
. 0 1 1 5  
1 0 3 . 8  

- V 2 9 2 4  
P P m  
, 0 0 0 6  
. 0 0 0 8  
1 4 0 . 0  

- W 2 0 7 9  
P P m  - .  0012  

. 0 0 0 3  
2 4 . 1 5  

- 

#1 
#2 

. 0 0 3 0  

. 0 1 9 2  
. o o o o  
.0011 

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

. o o o o  

. o o o o  
- .  0 0 0 6  
. O O l O  

- .  0 0 0 1  
. 0 0 0 3  

. 0 0 2 2  

. 0 0 7 2  

E r r o r s  
H i g h  
Low 

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

LC Pass 
. O l O O  
- .  0100 

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

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. l o o 0  
- .  1000 

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

LC Pass 
. O l O O  
- .  0100 

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

Y 3 7 1 0  

. O O O l  

. 0 0 0 2  
2 0 5 . 3  

P P m  
Zn2062 
P P m  - .  0 0 0 3  
. O O O l  

4 2 . 4 0  

Z r 3 4 9 6  
P P m  
. 0 0 0 7  
. 0 0 0 8  
1 1 8 . 4  

#1 
#2 

- .  0 0 0 0  
. 0 0 0 2  

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

. O O O l  

. 0 0 1 3  

E r r o r s  
H i g h  
Low 

LC Pass 
. 0 0 5 0  
- .  0050  

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

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



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

010107 
IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

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

2 
Time 
- -  
_ _  
1 0 0 0 0  
. o o o o o o o  
. o o o o o o o  

4 
NOTUSED 

5 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

#1 
#2 

1 2 8 4 1 1 6  
1 2 5 2 8 4 1  

1 0 0 0 0  
1 0 0 0 0  



Analysis Report Summary 

1 blk 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

clp std4 
c 1 prs t dl 
clp std5 
c lpzs td2 
clp std3 
c 1 p-s t d6 
icv7ccv 
icb/ccb 
CRI 
ICSA 
ICSAB 

icb/ccb 
ICV/CCV 

pb~-K25H1 pg61-187 
Icsw-K~ 5H1 
268844 
268845 
268846 
268846d 
268847 
268847s 
268848 
ccv2 
ccb2 
CRI 
ICSA 
ICSAB 
ccv3 
CCB3 

File 

Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
YO5OCT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y 0 50CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 
Y050CT 

10/25/05 03 : 13 :24 PM 

DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 
DAILY2 

O f 6 s ’ O E  

10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 
10/25/05 

10:37 
10:41 
10:46 
10:49 
10: 53 
10:56 
11: 00 
11: 06 
11: 13 
11: 17 
11:22 
11:27 
11:35 
11:42 
11:47 
11 : 52 
11 : 56 
12 : 01 
12 : 06 
12 : 11 
12 : 15 
12:20 
12:25 
12:33 
12:40 
12:45 
12 : 50 
12 : 54 
13 : 03 
13 : 11 

X 
X 
X 
X 
X 
X 
X 
Q 
B 
Q 
Q 
Q 
Q 
B 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

IR 
IR 
IR 
IR 
IR 
IR 
IR 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13  
1 4  
15 
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  

b l k  
c l p  - s t d 4  
c l p  s t d l  
c 1 D-s t d5 clbrs t d 2  
c l p  s t d 3  
c l p-s - t d 6  
icv/ccv 
icb/ccb 
CRI 
ICSA 
ICSAB 

icb/ccb 
ICV/CCV 

p b ~ - K 2 5 H 1  p g 6 1 - 1 8 7  
I c s w - K ~  5 H 1  
2 6 8 8 4 4  
2 6 8 8 4 5  
2 6 8 8 4 6  
2 6 8 8 4 6 d  
2 6 8 8 4 7  
2 6 8 8 4 7 s  
2 6 8 8 4 8  
c c v 2  
c c b 2  
CRI 
I CSA 
ICSAB 
ccv3 
CCB3 

.00001 

. 1 7 4 0 2  

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

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

- .  0 1 3 2  

0 

. l o 2 1 5  

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

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

- .  0 1 4 5  

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

. 1 7 0 8 6  

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

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

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

H .  0132  . 0 0 3 2  1 0 1 . 2  

1 2 5 3 3 2 1  
1 2 7 8 6 5 8  
1 2 5 4 0 7 8  
1 2 7 6 6 9 6  
1 2 9 5 2 9 5  
1 2 6 5 5 3 6  
1 2 8 7 0 2 0  
1 2 8 2 3 0 6  
1 2 7 2 6 3 8  
1 2 7 4 1 4 2  
1 1 4 2 8 8 2  
1 1 4 1 1 3 6  
1 2 7 9 4 4 0  
1 2 5 5 7 5 5  
1 2 5 2 8 0 9  
1 2 2 6 3 0 2  
1 2 4 2 9 0 4  
1 2 3 6 5 5 2  
1 2 4 2 4 4 6  
1 2 4 1 1 1 7  
1 2 2 1 0 2 8  
1 2 2 9 7 3 4  
1 2 2 2 5 1 8  
1 2 5 2 7 7 6  
1 2 7 7 8 2 2  
1 2 5 1 8 9 4  
1 1 2 9 0 2 8  
1 1 1 6 8 5 1  
1 2 4 4 0 3 4  
1 2 6 8 4 7 8  
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@ Fisher Scienlliific 

TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

-3 b W y  
Dr. 6. McKeivey 
QAlQC Manager 

Tests Maximum Actrel Units 

CATAtOG NUMBER: A509 
LUTNUMBER I l o S o I O  

RELEASEDATE: F.kuuy,ms 
EXPRYDATE: h k U a y . M o 8  

Specification Value 
70% % by w/w ASSAY (HNOr &): 67 - 70% 

color: 10 4 0  APHA 

Maximum Actml MaXhum Actmi 
Anable Specification Value (in ppbi Ana@ Specif icah Value (inppb) 

Aluminum (At) 
Antimony (Sb) 
Arsenic (As) 
Barium (B a) 
m i u m  (E=) 
Bismllh (a) 
Eofon(f3) 
Cadmium (Cd) 
Calcium (Ca) 
Cerium (Ce) 
Cesiun (Cs) 
Chromium (Cr) 
Cobalt (co) 
cww (CU) 
WP- ium (DY) 
Erbium (Er) 
Europium (Eu) 
Gaddinium (Gd) 
Gallium (Ga) 
Germanium (Ge) 
Gold (W 
Hafnium (Hf) 
Hdmium (no) 
indium (In) 
ircm (Fe) 
Lanthanum (La) 
Lead (Pb) 
Liium (ti) 
Lutetium (Lu) 
Magnesium (4) 
Manganese (Mn) 
Mercury(Hg) 
Molybdenum (Mo) 

~ 0 . 5  
co.1 
co.1 
co.1 
co.1 
4 . 1  
< o s  
co.1 
~0.5 
*0.1 
co.1 
c1 

co.1 
co.1 
co.1 
co.1 
co.1 
co.1 
co.1 
CO.1 
co.1 
co.1 
co.1 
dO.1 
~ 0 . 5  
co.1 
co.1 
eo.1 
so.1 
c0.2 
<O. l  
e0.2 
co.1 

Rhodium (R hj 
Rubidium (R b) 
Ruthenium (R u) 
Samarium (Sm) 
Scandium (Sc) 
Selenium (Se) 
Silver (As) 
Sodium (Na) 
Strontium (S I )  
Tantalum Fa) 
Tellurium ve) 
Te&ium (Tb) 
Thallium (TI) 
Thorium rn) 
Thulium (Tm) 
Tin (So) 
Titanium Cn) 
Tungsten (W ) 
Uranium (U) 
Vanadium (V) 
Ytterbium (Yb) 
Yttrium (Y) 

Zirconium Q 
(zn) 

Neodymium (Nd) 0.5 pp4 co.1 
Nickel (Nil lppb co.1 
Niobium (Nb) 0.5 ppb <0.1 
Palladium (Pd) 0.5 Ppb eo.1 
Platinum (PI) 0.5 ppb <O.l 

<0.2 
<0.1 

Potassium (K) lppb 
Praseodymium (Pr) 0.5 ppb 
Rhenium (Re) 0.5 ppb co.1 

0.5 ppb co.1 
0.5 ppb <O. l  
0.5 ~ p b  <0.1 
0.5 ppb <0.1 
0.5 w b  co.1 

0.5 ppb 
0.5 ppb 
0.5 ppb 
1ppb 

0.5 ppb 
1 Ppb 
1 PPb 

0.5 ppb 
1 PPb 
1 FQb 

0.5 ppb 
0.5 ppb 
1 PPb 
1PPb 

co. 1 
C 0 . l  
<0.1 
co.1 
co.1 
C0.Z 
<0.1 
<0.1 
co.1 
<0,1 
co.1 
a . 1  
co.1 

co.1 
9 . 2  

Element concentrations are at the point of bdtlirg. Concentrations of some dements in particular.Ca, Si, K. Na, B, AI, Mg 8 
MnwllincreaseduetostMageinglassboaes. 

~~ 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Scientific I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com
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0 Fisher Scientific 

TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATIE OF ANALYSIS 

'i: kc W u y  
Dr. B. McKefvey 
QNQC Manager 

CATALOG NUMBER: A508 
LOT NUMBER: 4105031 

RELEASE DATE: July. 2005 
EXPIRY DATE: July, 2008 

Aluminum (AI) 
Antimony (Sb) 
Atsmic (k) 
Barium (Ba) 
Beryllium (Be) 
Bismuh (Bp 
Boron (6) 
Cadmium (Cd) 
Caldum (Ca) 
Cerium (C e) 
Cesiun (Cs) 
Chromium (Cr) 
cobalt (co) 
copper (CU) 
Dyspros ilm (4.) 
Erbium (Er) 
Europium (Eu) 
Gadolinium (Gd) 
Gallium (Ga) 
Gold (W 
Hafnium (m) 
Holmium (Ho) 
Indim (In) 
Iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
Uthim (Li) 
Lutetium (Lu) 
M a g M m  (Ms) 
Manganese (Mn) 
Mercury (b) 
Molybdenum (Mo) 

1 ppb ~ 0 . 5  
lppl, co.1 

eo.1 
co.1 

1 Ppb 
1 Ppb 
1 Ppb <O.l 
1 Ppb co.1 
1 Ppb C O S  
1 Ppb co.1 

0.5 ppb co.1 
0.5 ppb co.1 
lppb co.1 
lppb co.1 

co.1 
co.1 

lppb 
0.5 ppb 
0.5 ppb co.1 
0.5 Ppb eo.1 
0.5 ~ p b  co.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb <O.l  
1 Ppb ~0.5 

0.5 ppb co.1 
1 Ppb co.1 
1 Ppb co.1 

0.5 ppb co.1 
IPPb 
1 Ppb 
1 Ppb c0.2 
1PPb co.1 

3 Ppb ~ 0 . 5  

~ 0 . 5  
co.1 

TesS Maximum Actml Unils 
Specification Value 

ASSAY (w.wr*): 34 - 37% 36% % by whv 
cobr: 10 4 0  APHA 

Maximum Act& Maximum Actml 
Anaiyte Specification Valle (inppb) IAnaMe Specification Valle (inppb) 

I 
Wymium (Nd) 0.5 ppb 
N&el (Ni) 1 Ppb 
Niobium (Nb) 0.5 ppb 
Palladium (W) Informathn Only 
Platinum (Pt) Information Only 
Potassium (K) 1 ppb 
Praseodymium (Pr) 0.5 ppb 
Rhenium (Re) 0.5 ppb 
Rhodium (Rh) 
Rubidium (Rb) 
Ruthenbm (R u) 
Samarium (Sm) 
Scandium (Sc) 
Selenium (Se) 
Sier  (Ag) 
Sodium (Na) 
Strontium (S r) 
Tantalum F a )  
Tellurium (Te) 
Terbium (Tb) 
Thallium (TI) 
Thorium (Th) 
Thulium (Tm) 

Tiinium (Ti) 

Uranium (U) 
Vanadium (V) 
Ytterbium (Yb) 
Y W m  Cr) 
'?b Qn) 
Zirconium (Zr) 

rur (sn) 

Tungsten (w 1 

0.5 PPb 
0.5 ppb 
0.5 ppb 
0.5 ~ p b  
0.5 ppb 
1 Ppb 
1PPb 
1PPb 
1 Ppb 

Information Only 
0.5 ppb 
0.5 ppb 
0.5 ppb 

1 Ppb 
0.5 ppb 

1 Ppb 
1 Ppb 

0.5 ppb 
1 Ppb 
1ppb 

0.5 ppb 
0.5 ppb 
1 Ppb 
IPPb 

Maximum Actml Maximum 

c0.1 
c0.1 
c0.1 
~ 0 . 5  
~ 0 . 5  
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
a 1  
CO. 1 
c0.1 
c0.1 
c0.1 
~ 0 . 5  
co. 1 
c1 

c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
e0.1 
e0.1 
c0.1 
c0.1 
c0.1 
~0.5 
c0.1 

ActLel 
Specification Value (in ppm)lAnatyte Specification Value (inppm) Atbtyle 

Brhide (Br ) 10 ppm ~ 1 0  ITotal Sulphur (S) 0.3 ppm ~0.3 
Tolal Phosphwus (P) 0.01 ppn 4.01 IFree Chlonne (C12) 0.5 ppm ~0.5 

mg Concentrabnsof someelements in partrcular, Ca. Si, K, Na. 8, A, Mg8 

For customer service, call 1-800-766-7000. 

To order online: www.fishersci.com 
*$dentiffc I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com
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i n o r g a n i c  v e n t u r e s  I i v  i a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mait: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

# 
DESCRIPTION OF CRM Custom-Grade 10000 pglmL Scandium in 5% (abs) HNOs 

* .* 

Catalog Number: 
Lot Number: XSC02061 
Starting Material: Sc203 
Starting Material Purity (%): 99.996918 

Matrix: 

CGSCl0-1, CGSCIO-2, and CGSCIO-5 

Starting Material Lot No BSC-632-1-5736 
5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,007 f 21 pg/mL 

1.071 glmL (measured at 22" C) 

The Certifed Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the ceNfied value and the uncertainty: 

M l i d  Value Q = 

Uncertainty (51 = 2 1 & ~ ~ * a  

(5) = mal 

n =  nun%erofmeawm?nts 
ZS = The sffmetian cf dl sigrifiiarrt estirrsted ems 
(Most c m n  are the armfrom Wrumntal mannetrent, 
weighing, dilution to vdwre, and the fixed Bra reported on the 
MST Sm6.certirlcate d malysis.) 

n xI=  indivldualresds 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the %% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
* This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors. 

4.1 Assay Method #I 10,005 f 26 pglmL 

' Assay Method #2 10,007 2 21 pglmL 
ICP Assay NlST SRM 3148a Lot Number: 79211 1 

EDTA NIST SRM 928 Lot Number: 880710 

INORGANIC LAES/EADC:HEM 1 ABS 

1 *PI 

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 masler weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8W260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analyllcal weight set. These weights are tested 
annually by a NlST I N V W  accredited calibration lab. The NET test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the detenninatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cerUfied in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 IJm. 

‘ 

s 

!d C 0.00598 

!!! Er < 0.00498 

M Eu < 0.00299 

M Gd 0.00100 

M Ga < 0.00100 

hn < 0.00598 

M Au 0.00299 

M Hf 0.00199 

M Ho < 0.00050 

- M In 0.00997 

M Ir 0.00498 

0 Fe 0.00370 

!d La 0.00050 

M Pb < 0.00299 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Te 0.02990 

M Tb 0.00030 

M TI c 0.00100 

- M Th 0.11759 

M Tm < 0.00040 

M Sn < 0.00498 

0 Ti c 0.00100 

!d w < 0.00997 

M u < 0.00199 

- M v < 0.00199 

M Yb 0.00100 

0 y c 0.00100 

Q Zn 0.00600 

- 0 0.23000 
s - Solution Standard Element 

For the calibration of analyticai instruments induding burnot limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Foc 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 



A. 
8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - T'hls solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 
~ .* 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:ZOOO Quality Management System Registration - QMI Cehficate Number 010105 
Recognized by: 
Registrar Accreditatlon Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM). Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQM), 
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 (AENOR), Switzerland (SQS) 
ISOIIEt! 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited AZLA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FiNAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA). 
Portugal (IPQ), Singapore (SAGSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 

1OCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

and United States (NVLAP) (ICE0 ES) .- 

MILSTD45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY * 

11.1 W Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sdution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years f o r  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 llmit 

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 ljmit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
aSSTgWd a one-year expiratkm date. 

Certification Date: July 01,2004 

, Expiration Date: qm 
01: 2006 - 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate &proved By Katalin Le, QC Manager )t.*cA- - L  

Certifying Offlcer: Paul Gaines. Chemist, Senior Technical Director 

? 

.- 

I 
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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 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@istandards.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 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 yg/mL Boron in H20 

Catalog Number. 

2.0 

CGB1-1, CGB1-2, and CGBl-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

X-BO2047 
H3B03 
99.999998 

OVOl33 
H20 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1005 f 2 pg/mL 

0.999 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the Certified value and the uncertainty: 

certtfed vake (SI = &I = 

n =  mmberofmeasurerrents 
XS = Thesumnatbn d all sipniricant e s t i m  ertws 
(Most comrrul am the exrorsfrotnitstrmntd meaarerrent, 
weighin& dilution to voRwre, and the fwed wrtx reported on t he 
NWT EHuI certirkate of mlysis.) 

n XI = intflvksud resJas 

@I1= 
Uncertainty (4 =&E 

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 international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd 
mi., 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 1005 f 2 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

r i  

mailto:ivsales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number WMM-001. 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 (NIST). The NlST Traceablli numbers ate 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by W a f t  Scale b rp .  of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These we@ 
annually by a NET I NVLAP accredited calibration lab. The NfST 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 drtified in accordance with the procedures outlined by ASflvl E7787 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,2173681p14452,17624o/p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-02-002 k used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

8f8nS 

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 ICP-MS were analyzed in an ULPA-Fikered Clean Room. An 
VLPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

0 Li < 0.00002 

M Lu < 0.00040 

0 w < 0.00006 

Q Mn < 0.00002 

Q Hg < 0.01500 

M Mo < 0.00200 

1? Nd 0.00200 

0 Ni < 0.00230 

M Nb < o.Oo050 

- n os 

- M Pd < 0.00500 

0 p < 0.00250 

M pt < 0.00200 

Q K < 0.00300 
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 conedion coefficients 
For detection limit and linearity studles 
For additional intended uses, contact IV Technical Staff 

E Te < 0.03000 

!!!! Tb < 0.00030 

M TI < 0.00100 

M Th < 0.00100 

M Tm c o.00040 

M Sn < o.oosoo 
- M Ti < 0.05000 

M w < 0.01Ooo 

- M U c 0.00200 

0 v 0.00083 

- M yb < 0.00ioo 

Q Zn c 0.00019 

- M Y < 0.04000 

0.00500 

s - Solutlon Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010119 

8 .O 

9.0 

10.0 

HAZARDOUS INFORMATION - Pkase refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010101 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS). Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS). Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibratlon" - Chemical Testing - Accredited MIA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for-the Competence of Reference Material Producers" 
- Reference Materials Pioductlon - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS); United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

q0.4 10CFR60 Appendix 6 - Nuclear Regulatory CornWion 
- Domestic Licensing of Production and Utilization Facilities 

10.5 1OCFRzl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STO-45662A (Obsolete1Obsewed) 



010120 1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened. and 
unused standard stored under environmentally controlied and monitored conditions will remain within the spechd uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabili. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf l i e  can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 13, 2004 
Expiration Date: 

'1C200F 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: 

. L  w- 

JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemlst, 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 us8 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivst d aSEi31 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Refetence Material (CRM) Manufacturer: 

Certificate #88302. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Iron in 4.8% (abs) HNOs 2.0 

Catalog Number: 

Lot Number: X-FE03041 
Starting Material: Fe metal 
Starting Material Purity (%): 99.998667 INORGANIC LABS/ AD HEM LA= 
Starting Material Lot No 23387 
Matrix: 

CGFEl0-1, CGFE10-2, and CGFElO-5 

DATE RECEIVED: -@@G---&......I 
DATE EXPIRED: __  --- 
INORO: - 3 g  PQ: - - m g K I I  4-8%(abs)HN03 DATE OPENED: ,,a 4 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,041 f 21 pg/mL 

1.061 g/mL (measured at 22" C) 

The Certffied Value is based upon the most precise method used to analyze thls CRM. The following equations are used in the 
calculation of the certikd value and the uncertainty: 

certirii vat@ (5) +& {s) = mezn 

xs = The amnation d all signifcant estinated erms 

n . XI= indb/idualreslds 

@IK 

n=  mrrberdmeasurerrents 

(Most c m n  are the errorsfrominstrurrental measur- 
weighmg, dilution to vokwre, md the fixed wrcr reported on t he 
MlsT ER&6#tifkate of mtfds.) 

UnmtaLty (2) 

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 
confinnation of the amracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement of the value of a standard whereby it can be related to stated references, Usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993. definition 6.10) - This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m .  

4.1 Assay Method #i 10,041 f 21 pglmL 
EDTA NET SRM 928 Lot Number: 880710 

10,017 f 40 pglmL 
ICP Assay NlST SRM 3126a Lot Number 000606 

4.0 

k m y  Method W 

mailto:ivsales@ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALlBRATlON - All balances are checked daily using in-house pfocedum number 6-IMM-001. fhe W h t S  
used for testing are annually compared to m a t i  Scale corporation’s master wewb and are traceable to the National 
Institute of Standards and Techdogy (NIST). The NIST TraceaMlily numbers are 692476 - Class 1 and 692476A - class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by W a r t  Scale COW. of 
South Amboy. The balances are calibrated with a class 1 and/or dam 2 analytical weight set Thew weights a t 
annually by a NET / WLAP accredited calibration lab. The NET test number Is 822/260017-98. m 7 i 2 2  
THERMOMETER CALIBRATION - The thermometers used in the determination of the finai densitlea are calbrated vs standard 
thermometer No. 903-2680 which was ceitified in accOrdartce with the procedures d i n e d  by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217388/769543,217368/P14452,176240tP14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard themomb No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522.811/2557078, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metsllic 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 Ctean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 vm. 

0 C 0.00270 

M Sb  0.00211 

h! 0.04213 

M Ba < 0.04213 

Q Be < O.ooOo5 

@ Bi < 0.00169 

Q 6 c 0.00090 

M cd < 0.01264 

P ca 0.03107 

!!! ce < 0.02107 

@ (2 < 0.00126 

M Cr 0.02107 

Q 0.01195 

!d CU C 0.02528 
M - Checked by ICP-MS 

?I? 0.02528 

.!d Er < 0.02107 

M Eu 0.01264 

M -z 0.00421 

M Ga < 0.00421 

i -  

M < 0.01264 

- M Hf CO.00843 

M Ho < 0.00211 

In 0.04213 

4 Ir < 0.02107 

- s Fe 

M La 0.00211 

M P b  0.01264 
0 - Checked by ICP-OES 

0 < O.ooOo3 

M LU < 0.00169 

Q Ms 0.00006 

0 Mn 0.05ooo 

Q Hg o.oii00 
M Mo < 0.00843 

??? Nd 0.00843 

0 NI < 0.00230 

M Nb < 0.00211 

n 0s 

M Pd < 0.02107 

! P  

b! Pt < 0.00843 

0 K 0.00239 

I - Spectral Interference 

M Pr < 0.00126 

- M Re < 0.00421 

M Rh 0.00421 

M Rb < 0.00421 

M Sm 0.00421 

!!!! Ru 0.00843 

M SC < 0.04213 

M Se 0.03371 

Q Si 0.01673 

!d Ag < 0.00843 

Q Na 0.00956 

M Sr < 0.00211 

P s < 0.07200 

M Ta < 0.02949 

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 %orking reference samples’ 
For interference studies and the determination of conecfion ’ coefficients 
For detection limit and linearity studies 
For additional intended usas, contact IV Technical Staff 

M Te 0.12640 

M Tb < 0.00126 

M l-l 0.00421 

M Th 0.00421 

M Trn 0.00169 

M Sn 0.02107 

M n 0.21066 

M W 0.04213 

M u 0.00843 

M v < 0.00843 

M Yb c 0.00421 

!d y 0.16853 

- M a 0.08761 

M < 0.02107 

s - Solution Standard Element 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheet for htformation regarding this CRM. 

HOMOGENEITY - fhis sdution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMl Certificate Number 010105 
Recognked by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Acueditatlon (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), AusMa (OaS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), l+mg Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (COS). Oenmark (DS), Finland (SFS), France (AFAQ), Gemany (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) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOIIE& 17029 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utliizatlon~acilities 

10.5 1OCFRZl- Nuclear Regulatory Commission - Reportlng Defects and Non-Compllance 

10.6 MlLSTD45662A (ObsoletelObsewed) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

-- - 
I1 .l IV Shelf Life -The period of time during which the concentration of the anam(s) in a properly packaged, unopened, and 

unused standard stored under env(ronmental1y controlled and monitored conditions will remain within the speafkd 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 I IV labs indicate a CRM 
shelf-iife of four years for solutions packaged in 5oomL low density polyethylene bottles. When stored under special cond%nS 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 22, 2004 

Expiration Date: 
112006 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

&&It- 
Certificate Approved 8% Katalin Le, QC Manager 

Certifying Ofncer: Paul Gaines, Chemist, Senlor Technical Director 

1 
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 =venue, suite 4, lakewood. nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901 -1903 
e-mail: ivsales@istandards.com website: www.ivstandards.com 

010123 c e r t i  f i c a t e o f a n a I .ys I s 
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Silicon in HzO tr. HNCb tr. HF 2.0 

Catalog Number: CGSIl-1, CGSI1-2, and CGSII-5 
lot Number: XS102087 
Starting Material: Si02 
Starting Material Purity (%): 99.996367 
Starting Material Lot No 

DATE 
DATE EXPIRED: - 

C0531 OC 
Matrix: 1420 tr. HN03 tr. HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

996 f 2 pg/mL 

1.002 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the mttiied value and the uncertainty: 

n 

mm 

OertUiValce(Ql=g& (yp= mean 
xi = indRidual resuas 
n =  nutrberofmamemnts 
I$ = The summation d all significant eszlrrsted e m s  
(Most comron arethe errorsfrominstrurrentd measuerrwb, 
weighing, dikrt ion to volum, ad the fixed errcx repotted m t he 
NlST M- certificate d analysis.) 

Uncertainty (4 = 211mtRim 

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 comparisons ell having stated uncertaintk.' (IS0 VIM, 2nd 
4.. 1993, definition 6.10) 
0 This IV produd k 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.t Assay Method #1 996 f 2 pglmL 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Assay Method #2 999 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALl6RAflON - All balances are checked daily using in-house procedure number 6-lMM-001. The weights 
used for testing are annually compared to Gerhart Scak Corporation's master weights and are traceable to the N8tbnal 
lnstiute of Standards and Technology (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NfST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cotp. of 
South Arnboy. The balances are calibrated with a class 1 andlor dass 2 analytical w g h t  set. These weights are tested 
annually by 8 NISI' I NVtAP accredited calibration lab. The NlST test number is 82Z260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are Celibmted vs standard 
thermometer No. 903-2680 which was d r t W d  in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,21736W14452,17624W14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentiication Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

010126 

5.0 TRACE METALLIC IMPURITIES {TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

9 AI 0.02730 

M Sb < 0.00113 

M As < 0.02264 

M Ba 0.02264 

Q Be < O.OooQ1 

M f3i < o.OOO91 

- 0 B 0.02409 

M Cd < 0.00679 

Q Ca 0.00135 

!d Ce < 0.01132 

!d CS < 0.00068 

0 Cr < 0.00681 

- M CO 0.00679 

0 < 0.00454 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr < O.Oo068 

M Re 0.00226 

M Rh C 0.00226 

M Rb 0.00226 

Ru < 0.00453 

M Sm 0.00226 

Q Sc 0.000~1 

M se < 0.01811 

p Si 

& Ag < 0.00453 

0 Na 0.02008 

0 Sr 0.00032 

- 0 s 0.11342 

!4 Ta 0.00200 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments indudii 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 carredion coefficients 
For detection limit and linearity studies 
For additional intended uses, contact iV Technical Staff 

!k! Te < 0.06791 

E m < 0.00068 

M TI < 0.00226 

- M Th 0.00226 

J!!! Tm < o.Oo091 

Bd Sn e 0.01132 

Q 0.01325 

Bd w < 0.02264 

b! u 0.00453 

9 v < 0.00408 

M Yb < 0.00226 

M y < 0.09055 

M Zn e 0.04528 

M zf < 0.01132 

s - Solution Standard Element 



HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKW) ,  
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). N o m y  ("2s). 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzeriand (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOIIEA 17026 - 1999 "General Fkequirements for the Competence of Testing and Calibratlon" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2C& Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Austratia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Fintand (FINAS), France (COFRAC). Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Rely (SIT) 
(SINAL), Japan (JAB) (JNU), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
PoRugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC). Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRSO Appendix B - Nuctear Regulatory Commission - Domestic Licensing of Production and Utilizatlon Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MlLSTD45662A (Obsoiete/Observed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during w h i i  the concentration of the anawe@) in a property packaged, Unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specitied uncertainty 
range. Shelf l ie  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SW1020) of chemically-stable solutions perfonned at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and 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 use of a CRM increases transpintion 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Me. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 24,2004 

==m g2f i36  
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

W I C C  

JoAnn Struthen, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / 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 

010129 cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials.” 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Sulfur in H20 2.0 

Catalog Number: CGS1-1, CGS1-2, and CGSl-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1007 f 7 pg/mL 

1 .OOO g/mL (measured at 22” C) 

The C e r t W  Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

m~eci V a b  (31 = L (24 = m 

n = ~ o f ~ t $  
ZS = The swrmation d dl significant estirrated erws 
(Most c m n  a E  the mwsfrwninstrurrental meanrerrerrt, 
weighin& rlitutiontovdurre, axithefixederrorreportedonthe 
NlST savl cettifkate of mlysts.) 

n X I =  i n d ~ i d U a f r e ~ S  

(auL 
Uncertainty (t) = a , r j l l l n  

The independent samples t-test was used to determine i f  there is agreement beween 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 thii CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 ‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.‘ (IS0 VIM, 2nd 
d., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. The uncertaintiis 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 Ct 1012 f 2 YglmL 

1007 1: 7 pglmL 
ICP Assay NlST SRM 3154 Lot Number: 892205 

Acidimetric NlST SRM 84k Lot Number: 84k 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BAMNCE CALIBRATION - All balances are checked daily using in-houw 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 Natlonal 
lnstitute of Standards and Technology (NIST). The NlST Traceability numben are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cap. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The themorneten used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was csrtifed in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,?76240/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 NET test report Nos. 81 11258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-hwse procedure 3-QcoO2 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

010130 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI 0.00025 

M Sb c 0.00100 

&! As < 0.01995 

M Ba < 0.01995 

0 Be < 0.00200 

- M Bi < o.00080 

0 f3 0.00990 

M Cd 0.00598 

0 Ca 0.00020 

N! < 0.00997 

- M Cs c 0.00060 

M Cr < 0.00997 

!! CO C 0.00598 

CU < 0.01197 
M - Checked by ICP-MS 

fl! DY < 0.01197 

M Er 0.00997 

h!! Eu 0.00598 

M Gd 0.00200 

M Ga 0.00200 

M Ge 0.01197 

b! Au < 0.00598 

M Hf < 0.00399 

M Ho < 0.00100 

I M In < 0.01995 

- M Ir < 0.00997 

Q Fe 0.00015 

M La < 0.00100 

!!! Pb < 0.00598 
0 - Checked by ICP-OES 

- 0 < 0.00016 

M Lu < 0.00080 

e Mg < 0.00004 

M Mn < 0.00798 

0 Hg < 0.01100 

M Mo 0.00399 

M Nd < 0.00399 

0 Ni < 0.00230 

M Nb < 0.001oo 

M Pd < 0.00997 

- n Os 

P P < 0.00480 

M Pt 0.00399 

0 K 0.00170 
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, GFA4. XRF, and DCP 
For the validation of analytical methods 
For the preparation of ’working reference samples’ 
For interference studies and the determination of correction coefficients 
For detedion limit and linearity studies 
For additional intended uses. contact N Technical Staff 

M < 0.05984 

M l-b < o.OOO60 

M TI < 0.00200 

M Th < 0.00200 

M Tm o.Ooo80 

k! Sn < 0.00997 

- M Ti < 0.09974 

!!!! w 0.01995 

u < 0.00399 

k! v < 0.00399 

M Yb c 0.00200 

Y 0.07979 

Q zn 0.00125 

!d zr 0.00997 
s - Solution Standard Element 



010136 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staege ti HanWng-Keeptightty seededHhen not in use. Store ard use & P f CC. Do rut pipd from cwtainer. Do nd durn 
portionstmoved fcr pipettingto container. 
Atunic Wight; Vaience; Cmdnatim Nuntrer; Uumical Fom in SoMm - 32.Om +6; 
ChsnicaiCaTpalibility-SokiMeinHU,HNOI,H90.andHF~sm~asweterand NHDH. StableHithali metalsand 
inorganicanionsat lowtomodertte ppm lellelsunckreiddic mrditbnse>33eCt Ba and Pb andto alesser a d d  9, and Ca. stay- 2-1 c10 ppb Iwels- stability u n m  in I % HNO, I LDPE m m r .  t -1 0,oOO ~~XI-I SOlLdkns chmically stable ior pars 
hLDP cantaker. 
S Cantaining Ssmpleg ( P m p d o n  and Sdutia$ -W mod oUen get questiwS &at the d e t m  Wion  d S in Rocks, 
Si l i e s  ard insoluble sulktes @ha $neb m r e d  sample is fused in a Pt' crucible with 2 6 times itswigH of NaLcO, + 0.5 gtams 
KNO,. The fuseate is adraded with vlfder. Pny BaSO. present in the sample is tmspased by the rahnate fusion to the BacOJ 
Md? is ieU M n d  in thevder-iisoluble reskius. If PbSO. is presert the ktsetlme shacrcl be b o i  with a sodium c a r b d e  
s&undedvdthCO,soluticnforl h a u r o r m o ~ 9 v l h e r e t h e P b S 0 , ~ b e t r a n s p c r s e d t o t h e w e t e r i n ~ ~ ~ e w h i c h c e n  be 
filteredoff. Boiiingthe fuseateWh a saturated carbwate solLtion is gwd insurance for samples amtdning Ba, Sr, and Ca. The 
Ba,W3,Sr,Ca,G8e~~ecanbeaa~edEndmt3ElsuredbyICP.) 
Manic Spectroscopic Mormetian (KP-OES D.Ls aregium as pdiWa8ddal uievu): 
Tectn-aueRine 

ICP-OES 1&2.034Mn O.~!OJX!~!&T'IL I atom 
ICP-OES 143.3aBrn 0.4IOD35WhL 1 atom 

( O=> S(OH), 

cms&n&rlined indicates severe at I: arcs.) 
EdinatedDoL* F '- ICP-UES 1 8 6 . m  0.2 I0.I 9 *L atom si,e 

ICP-ldS 32amu =,om PV nla M' "O,, 'W"0,  "N"0, "N"O'H, "N W'H 

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 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certlflcation Network: 
Argentina (IRAM). Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOY'), 
Hungary (MSZT), Ireland (NSAI). Israel (Sll), 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 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Produdon - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKOOBE), Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lreiand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (ICE0 ES) 

10.4 IOCFRCO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of ProducUon and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.2 ISOIIE& 17025 - 1999 "General Requirements for the Competence of Testing and Calibratlon" 

10.6 NllLSTD45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOIOPO) of chemically-stabte solutions performed at Inorganic Ventures I tV 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 instabilii, 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 CRh4 increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful lie. 
Inorganic Ventures I IV Labs concurs with state and federal regutatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 30,2004 
EmEEa 
0 1 i.ZQO6 Expiration Date : 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 



TM 

Certifiia& of Btfertna jitk&rikt 
" g g g  g , , 4  

Catalog Number: PLB9-2X/2Y/2T Lot NO. 10-119B a r n r n m g  
Description: 1000 mg/L Boron 

m - u o f  Matrix: H20 

 his ASSURANCE CfD certified reference materia& CRM, is intended primarib far use as a 
c a l i i o n  standatd or quality conttol standard for inorganic spectroscopic inmumen tation such as 
JCPOES, DCP, AA, ICPMS, and XRF. It can be employed m USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared p;raVimetrically using high Ptnity (Mf4)2B4074H20 Lot# OSOOlE , The 
certified value listed is the average of values obtaii by classical wet assay and ICP spectrometa adysiis 

Refer to side 2 for details of measurement uncertainties. 

!?OrnA!  
Q X F l  

I I - i  
I l l  

+/- 3.0 m& 
MST SRM 3 107 

Classical Wet Assay: 1001 mgL I l l  

Method: Titration with Sodium Hydroxide using Pbenolphthdem as indicator. Sodium Hydmxid@ 
standardized against Potassium Biphthalate NIST SRM #84k 

Instrumental Analysis by ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

Density: 1.001 @ 223 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Eiemeot mg/L 
Al 0.06 cu 4.001 Pb 4.001 
As 4.001 FC 0.00 1 Re 4.001 
Ag 0.002 Ga 4,001 Rb 4.001 
Ba 4.001 In 4.001 Sr 4.001 
Be a.001 K 4.06 Sb <0.001 
Bi 0.03 Li 4.001 Si 0.01 
cd 4.001 Mn 4.001 Ti 4.001 
Gl 4).001 MO 4.001 TI 41.001 
ca 0.001 Mg 4.001 v 0.003 
cr 4.001 Na 0.01 ZI 4.001 

Ni 0.001 zn 0.004 

Balances are cali'brated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the d e d  concentration inchwive of uncxzhhty 
of measurements and other effects, such as transpiration losses, for a period of one yera &om the 
date of certification This guarantee is valid only when the material is kept tightly @and 
transporttddstoredunderlaboratoryconditions. 

Date of Certification: 
'a' '05 

certifying officer N- k m k ~  



'This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifyins Uncertainty in Anawcal  Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refmnce materiais. 
IS0 Guide 17025: Certification of reference materials, general and s W c a l  prhn'ples 
IS0 Guide 3 1: Contents of certificates of r e f m c e  materials 
NIST Technical Note 1297 
LAC-(312-2000 Guidelines for the requirements for the competence of reference materials producers 
ISO/REMco N280 
Material Source: 
AI1 an-s and matrix materials arc obtained and verified by SPEX Certiprrp from prcqualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sourccs of all materials used in the preparation and testing of 
SPEX Certiprep CRMs arc tracked and documented For further information contact CRM Sales. 
Instrnctions for Use: 
Primary usage of thii CRM is in ncat form or dituted serially with matrix of a purity at or grcattr than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
Stabik.cn appropriate for tbc period of intended use. The CRM can also be used BS a spike or witb a spike, agah with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned and 
leaehed prior to use. Dilutions should be performed only with Class A volumetric glasswan. 
Metbod of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI1 mattrials, equipment, 
anWcal ktmmentation 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 confumed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Rwdom, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
?he mathematical expression k p s h  is employed to detcrmme the sampling site 
S = reIative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertahty) 
m = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is a! the 95% level of confidence and  cat^ be expressed as 
X = x+/-U where X ~ T N C  value (Labeled Value), U= Expanded uncertainty 
u-ku, when k42 is the covuage factor at the 95% confidence levcl 
u, is obtained by combining the individual element standard uncertainty components ui and u, dZqz 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spa Cettiprep's traceabnity documentation) identified by 
&e lot number of this CRM. For frrrther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not far any cosmetic, drug or household application and an to be used oaly by 
qualified individuals who arc trained in appropriate proccduns. No claims against SPEX CertiPrep, lnc. of my kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shan be gmta 
than the purchase price. In no event shall SPEX Certihep, Inc. be hable for any loss of profits or any incidentd, spacial, or 
consequential damages. 

810134 

= mass of sub-sau~ple necessary to ensure a relative sub-sampling e m r  of 1 % (68% confidence level) in a single 

- 

I IS09001 I 

http://Stabik.cn
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TM 

Certifitatk of jiWrmtz! Mkterisl i m a n 2  
&E%% 

Description: 1000 mg/L Silicon I I f  " C F  

1 C u t J m c  
k4.' urn r 
I I .'bB 

Catalog Number: PLW-~XQYI'~T Lot No. 11-33sI 

Matrix: H20 / 0.4% F- 

This ASSURANCE @ certified r e f w e  material, CRM, is intemded primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic inslrumentation such 85 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using hi& purity (NH4)2SiF6 Lot# 02021D.The I I 
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 

+/- 3.0 mg/L 
NIST SRM #3 150 

Method: Precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 
(C9H7ON)4[Si(Mo 12040)l 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

mg/L 

Density: 1.001 @ 23.7 ~egrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element m@L 
AI 0.003 cu 4.001 w 4.001 
Ag 4.001 Fe 0.02 Rb a.001 
As 4.06 Ga 4.001 Re . 4.001 
Ba <0.001 In 4.001 Sr 4.001 

B 4.004 Li 0.008 Ti 4.001 
Bi 4.001 Mo 4.001 n a.001 
cd 4.001 MI3 a 0 0 1  V 4.001 
ca 0.01 6 Mn 4.001 zn 0.002 
cr 4.001 Na 0.003 zr 0.002 
co 4.001 Ni 4.004 

Bc 4.001 K 0.14 Sb - 4.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpitation losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightIy capped and 
transported and stored under laboratory conditions. 



010136 
Ths Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certifcation of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPq from prequalified vendors as per Is0 9OOO 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the prepaxation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly k e d ,  by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials. equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all p~paration~. 
Homogeneity : 
The Homogeneity of the CRh4 has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k , = s h  is employed to determine the sampling siz~ 
s = relative standard deviation in % for one comppnent 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 e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is ;the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and uc- JCQ’ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Certlprep’s traceability docurnentation) identified by 
the lot number of this CRh4. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, specid, or 
consequential damages. 

203 Norcross Avenue Metuchen, Nj 08840 USA 
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This ASSURANCE @ 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 other methods 
relevant to the certified properties listed below. 

Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared .gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The' 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for detsiis of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Method: Precipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 mgL 
Uncertified Properties: 

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 

Pi w" 
Certified Value: 1001.5 m a  

+/- 3.0 mg/L 
NIST SRM #3 154 

Density: 1000 (ii~ 232 ~egrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Ag <0.001 c u  <0.001 Pb <0.001 
Al <0.00 1 Fe 0.01 Re ~0.001 
As 4.001 Ga <0.001 Rb 4.001 
Be a002 In a.001 Si 0.033 
Ba <0.001 K 0.009 Sb <0.001 
B <OB01 Li <0.001 Sr <0.001 
Bi -=0.001 w 0.004 Ti <0.001 
Cd 4.001 Mn a.001 TI 0.02 
co <0.001 M O  4.001 v 10.002 
Ca 0.015 Na 0.01 Zn 0.03 
Cr <0.005 Ni 4.001 Zr <0.001 

Balances are calibrated regularly witb weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentmtion inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fkom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
tl-dnsported and stored under laboratory conditions. 

J U ~  - ?DO5 
Date of Certification: Certifying Officer: E/=  m- 



Catalog Number: ICV-2A Lot NO.: 6-114MS 
Description : 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard II 

This ASSURANCE ‘certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPq, ASTM and other methods 
relevmt.to the certified propedes listed below. . 
The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(ma) (mg/L) SRM (ma) (mgn) SRM 

ca 
K 
a 
Na 
A1 
Ba 
Fe 
co 

2,o00 
2,000 
2,000 
2,000 
1 ,OOo 
1,000 
1,000 
500 

1,995.8 1 
1,995.56 
1,995.6 1 
1,995.63 
989.06 
999.68 
995.89- 
500.41 

3 109a 
3141a 
3 13 la 
3 152a 
3101a 
3104a 
3 126a 
3113 

Ni 500 
v 500 
Cr 200 
cu  200 
4 3  100 
Be 100 
Mu’ 100 
zn 100 

499.54 
499.79 
199.97 
199.98 
99.44 
99.16 
100.03 
100.06 

3136 
3 165 
3 112a 
3114 
3151 
3 10Sa 
3 132 
3 168a 

Spex Reference Multi: Lot # 1-58Ghl, 15-37AS, 1 Ii171AS REF 

Balances are calibrated reguiarly with weight sets traceable to NlST#s 32856,32867 and others. 
This CRh4 k guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations witb no shgle companent exceeding +/- 2%. This g u d t e e  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. 

‘W 
Certmng officer: N- w Date of Certification: 

’- 



This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 

EURACKEMICITAC Guide: Quantiwg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system g;uidelints for the production of nfmnce materials. 
IS0 Guide 17025: Certification of reference materials, general and ststistical principles 
IS0 Guide 3 1: Contmts of certificates of reference merials 
MST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO m80 
Material Source: 
All anws and matrix materials arc obtained and verified by SPEX Ccrtiprep from pm-qoalificd vendors as per IS0 9000 
guideimes. Vendor identifications we proprietary, however sources of all materials used 
SPEX CcrtS9-e~ CRMs are tracked and &ocumcntcd. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted s&Uy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the dilueat must be compatiile with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM an also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AlI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come m contact with the solution must be thotoughly cleaned and 
leached pnor 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 pnpmtbn. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest parity 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 conhrmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
Ihe mathematical expression kps?n is mp1oyed to determine the sampling size 
S = relative standard deviation m % for one compouent of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling maSS 
&= mass of sub-sample ntccssBry to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U what X =True value (Labcled Value), U- Expanded uncertainty 

where k=2 is the coverage factor at the 95% confidence Jcvel 
U, is obtained by combining the individual element standard uncntainty components us and uw h,’ 
Certification Traveler Report: 
All certified values reported wen derived b m  Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiF’rep reference materials am not for any cosmetic, drug or household application and are to be uscd only by 
qualified individuals who are trained in appropriate proceduns. No claims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shall SPFX CcrtiPrep, Lac. be liabfe for any loss of profits or any incidental, special, or 
consequential damages. 

Guide To The Expression Of Uncertainty In Measurement 1995 o m 3 9  
AS’IU Guide 06362-98 

the preparation and testing of 

” 

I IS09001 I 



Al 
As 
As 
B 
Ba 
Be 
Bi 
ca 
cr 
cd 
co 

0.03 
Q.001 
41.001 
41.004 
41.001 
41.001 
0.002 
0.14 

4.m 
4.001 
4).001 

cu 
Fe 
Ga 
In 
K 
Li 
Me 
Mo 
MO 
Na 
Ni 

0.002 
0.03 

4.001 
4.001 

0.01 
4.001 

0.005 
4.001 
4.001 
0.005 

4.001 

Pb 
Rb 
Rt 
sr 
Si 
Ti 
TI 
V 
zr 
zn 

0.009 
4.001 
4.002 . 
41.001 
a.01 

4.003 
41.001 
aI.001 
4.001 

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 certifitd ccmccntmthm inclusivr! of mcatahty 
of measunmcnts d o t h e r  efftcts, suchas transpiration bsses, far aperiod of one year fiKnn the 
date of certification. "his guamtec is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditiuns. 

1 Date of Certification:- w ~ 

'94 

0 2004 SPEX CertiPrep, Inc, 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of UncertaiOty In Measurement 1995 
EURACHEWCITAC Guide: Quantifjhg Uncertainty in AnaIytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: QuaIity system guidelines for the production of rcfmnce materials. 
IS0 Guide 17025: Certification of refmnce materials, genual and Statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAGG12-2000: Guidches for the rcqukemmts for the competence of reference rnatchls producers 
ISo/REMCo MSO 
Material Source: 
All anatytes and matrix materials arc obtained and verified by SPEX Cettirep from pm-qualified vendors as per IS0 9000 
guidelines. Vendor idcnt%cations are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Ctrtiprep CRMs arc trackod and docammted. For M e r  information contact CRM Sales. 
hstractions for Use: 
Primary usage ofthii CRM is m neat form or dilutod striaIly with matrix of a purity at or greater than tho purity of the 
or&d matrix solution. If dilution is requited the diluent must be compatible with dl certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also bo used 8s a spke or with a spike, again with 
appropriate compatibility considerations. AII solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted de from the bottle. All surfaces that come m contact with tbe solution must be thoroughIy cleaned and 
leachod prior to use. Dilutions should be pcrfomed only with Class A volumetric glasswart. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used h g h o u t  the preparation. All materials, equipment, 
analytical instntmmtatiw and personnel have been qualified prior to use. The highest parity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glasswart have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix XZ. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures coasistmt with the mtendd usc of the CRU 
The mathematical cxpression && is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. Qe. The sub-sampling uncertainty) 
m = the sub-SampIing mass 
lc, = mass of subsample necessary to eflsurc a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The d i e d  value ‘x’ I i i  on tbe TtvUSt of this document is at the 95% level of confidence end can be expnssed as 
X = x+/-U When X value (tabeled Value), U- Expanded ~ncfftainty 
u-ka, where k-2 is the covmagc faetbT at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components %and u, d&’ 
Certification Traveler Report: 
All certified values nported were derived fiom Traveler Report (Spex CcrtiPrep’s traceability documentation) identified by 
the lot number of this CRM, For frather information contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference materials arc not for any cosmdc, drug or household application and an to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CehPrep, lac. of any kind 
whatsoever, whetha based on breach of wamntyy alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be Iiable for any loss cf profits or any incided,  special, or 
consequential damages. 
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Catalog Number: ICV-2C Lot NO.: 6-146MS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard I1 

This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It c y  be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Meauied NIST 
(mg/L)' (mg/L) SRM 

i i l i  

0 2000'SPEX'CertiPrep. Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 qstcm consistent with the foollowing 
guides: 
Guide To The Expression Of UnCatainty In Measurement 1995 
EURACHEWCTTAC Guide: Quantifying Uncertainty in Andythl Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference matesials. 
IS0 Guide 17025: Certification of reference materials, general and Statistical principles 
IS0 Guide 3 1 : Cootents of certificates of reference maferials 
NIST Technical Note 1297 
LAC-G12-2000: Guidetines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifjcations are proprietary, however sources of all materials used in the preparation and testing of 
S E X  Certiprep CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRMis in neat form or diluted seriaIiy with matrix of a purity at or greatcr than tbe purity of the 
Original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilian gpproPriatc for the period of intended use. The CRM can also be used as a spike or w*& a spike, again with 
appropriate compatibility considerations. ALI solutions should be thoroughly mixed, by shaking, prior to me and never 
pipetted dircctfy from the bottle. All surfaces that come m contact with the soIution must be thotoughly cleaoed and 
leached prior to me. Ditutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analyticat instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bodes, and Class A glassware have been used in all preparations. 
Homogeneity: 
fhe Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASThf D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have been analyzed for the 
cettified values by procedures consistent with the mtendd use of the C M  
The mathematical expression k& is employed to determine the sampling size 
S = re~ative standard deviation m % for one component of the sample. (ie. The sub-sampling u n c d t y )  
rn = the subsampling mass 
k;- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) m a single 
detrrminaton 
Statistical estimator and Confidence hi t s :  
The certified value 'x' l i  on tbe reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X ..True value (Labeled Value), U= Expanded uncertainty 
U=ku, where b 2  is the co~crage factoT at the 95% confidence level 
u, is obtained by combining &e mdividual element standard uncertainty components q and u, dr;U,' 
Certification Traveler Report: 
AU certified values reparted were derived ftom Traveler Report (Spcx CertiPnp's traceabZry documentation) identified by 
the lot number of this CRM. For fratha information contact CRM Sales. 
LegaI Notice: 
SPEX CertiPrq refermce materials arc not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who arc trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with resped to this RM shall be great= 
than the purchase price. In no event shalI SPEX CcrtiF'rep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 
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! I !  3 This ASSURANCE "certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

liistrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(mg/L) (mg/L) SRM (mg/L) (rng/L) SRM 

Sb 
co 
V 
Ni 
cu 
zn 
Mn 
Ai2 

120 
100 
100 
80 
50 
40 
30 
20 

119.77 3102a 
99.69 3113 
99.90 3165 
80.05 . 3136 
50.71 3114 
39.69 3168a 
30.05 3132 
19.87 3151 

.- 

As 20 20.01 3103a 
Cr 20 19.94 3112a 
TL 20 19.95 3158 

10 9.98 31OSa Be 
Cd 10 9.99 2108 
Se 10 9.98 3149 
Pb 6 5.99 3128 

Spex Reference Multi: Lot #5-242W, 17-87AS, 4-29BD-REF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 



T h i s  Certified Reference Material has been prepared and certified under an IS0 9001 system consistent With the foUOwkg 

Guide To The Expression Of Uncertainly In Measurement 1995 
EURACHEM/CflAC Guide: Quantiwiag Uncertainty in Analfica! Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refmce materials. 
IS0 Guide 17022: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-GI2-2ooO: GuideFints for the raqUinments for the competence of reference materials producers 
lSO/REh4Co N280 
Material Source: 
AU anatytes and matrix maicrials ate obtained and verified by SPES c e r t l i p  from prequdifred vendors as per IS0 9000 
guidelines. Vendor identifications an proprietary, however sources of d1 materials used in the prepadon aad testing of 
SPEX Certiprep CRMs am tracked and docpmcnted For fintbcr information contact CRM Sales. 
Xnstroctions for Use: 
Primary usage of this CRM is m noat form or diluted serially with matrix of a parity at or greater than the purity of the 
original matrix solution. If dilation t repired the diluent must be compatible with at1 ccrtititd d y k s  and contah 
stabilizers appropriate for the period of intend4 use. 'RIG CRM can also be used as a sp&e or with a sp3ce, again with 
appropriate compatiiity considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted M y  from the ?merle. All surfaces thrd come in contact with the solution must be thorougbty cleaned and 
bchcd prior to use. Dilutions should be perfoxmed only with Clsss A volumetric glssswarc. 
Method of Preparation: 
Chm laboratory procedures and techniques have bcen used t?Jroughout the preparation. All materials, equipment, 
analytical instrumentstion and personnel have bccn 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 preparstionS. 
Homogeneity: 
The Homogene* of the CRM bas been con6rmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 06362-98 Appcndix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vahm by procedures consistent with the intended use of the CRM. 
The mathematical expression kps'm is employed to detrrmine the sampling size 
S = relative standard deviation m K for one component of the sample, (je. The sub-samplmg uncertainv) 
m = the sub-sampling mass 
k = mass of sub-sample ntcessLuy tu ensure a relative sub-sampling CTmr of 1 % (68% confidence level) m a single 
detnmmation 
Statistical estimator and Confidence h i t s :  
The ctrtified value 'x' listed on &e reverse ofthis document is at tbe 95% level of umidence and can be expressed 8s 
X = x+/-U where X =Tme value (LdsIcd Value), U= Expanded uncertainty 
Upkn, wbut k 2  is the coverage mor at the 95% confidence 1eve.I 
u, is obtained by combining the individual element standard uncertainty components I+ and u, hq2 
Certification Traveler Report: 
All certified values rcportd were derived fiom Traveler Report (Spex CutiPrep's traceability documentation) identified by 
tbe lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certiftcp reference materials arc not for any cosmetic, drug or household application end an to be uscd only by 
qualified individuals who are trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whetbu based on breach of w m t y ,  alleged negligence, or otherwise, with mpect to this RM shall be pat# 
than the purchase price. In no event shall SPEX c e r t i p ,  fnc. be liable for any loss of profits or any incidental, speck& or 
consequential damages. 
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phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

010146 
cert i f icate  of a n a l y s r s  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(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 VghL Zirconium in Hz0 tr. HNO3 tr. HF 

Catalog Number: 

Starting Material: 2 0 2  
Starting Material Purity (%): 99.994542 

Starting Material Lot No 22855 
Matrix: 

CGZRI-1, CGZR1-2, and CGZR1-5 
Lot Number: Y-ZROlO62 

Hz0 tr. HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 i 3 pg/mL 996 f 3 pg/g 

Certified Density: 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( i )  = xa 

0.999 g/mL (measured at 22" C) 

(F) = mean 

n = number of measurements 

Csr = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement. 
weighing, dilution to volume, and the fixed error reported on the NlST 
S R M  certificate of analysis.) 

n x, = individual results 

Uncertainty (*) = ZRCS~)'I"' 
(n)'" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each certified value are 

4.1 Assay Method #I 995 & 3 pglmL 996 2 3 pglg 
ICP Assay NlST SRM 3169 Lot Number: 990109 

Assay Method #2 A001 pglmL 1002 pglg 
Gravimetric NIST SRM 

INORGANIC LAES/RADCHEM LABS 
Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001 The 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 analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NIST 1 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 E77-87 and NIST 
Monograph 150 using NlST Test Nos and Std Nos.: 769543,217368/769543,217368/P14452, 1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016.471047 and NlST test report Nos. 8111258522, 81 112557078, and 236090 
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GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMfNED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm 

- 0.01416 

M Sb ' 0.00099 

M As ' 0.01981 

Ba ' 0.01981 

0 ' 0.40048 

- Bi ' 0.00079 

M B 0.13a64 

- Cd < 0.02123 

- Ca 0.00809 

En Ce ' 0.00990 

- Cr 0.00881 

M cs ' 0.00059 

b!! c0 ' 0.00594 

M ' 0.01188 
M - Checked by ICP-MS 

M DY < 0.02188 

M Er ' 0.00990 

M Gd ' 0,00198 

- Ga 0.00198 

Ni Ge ' 0.01188 

- A' 0.00594 

M ' 0.00594 

Hf 0.04403 

- M "0 0.00099 

- I n  ' 0.01981 

- M " ' 0.00990 

- 0 Fe 0,00344 

E La ' 0.00099 

M ' 0.00594 

- 0 Li 0.00012 

Lu ' 0.00079 

Q Mg ' 0.00012 

0 Mn 0.00401 

0 ng ' 0.04405 
0 Mo ' 0.40048 

- Nd 0.00396 

- 0 Ni 0.01214 

- Nb < 0.08010 

- n Os 

- M Pd < 0.00990 

- 0.01922 

- Pt 0.00396 

- 0 0.00681 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!!! Pr ' 0.00059 

Re ' 0.00198 

!!! Rh ' 0.00198 

M Rb < 0.00198 

4 ' 0.00198 

Q sc  < 0.00064 

4 Ru ' 0.00396 

4 Se ' 0.01585 

- si ' 0.80096 

0 < 0.40048 

0 Na ' 0.02803 

- M Sr ' 0.00099 

- * ' 0.28033 

!!! Ta ' 0.01386 
n - Not Checked For 

M Te ' 0.05942 

!!! Tb ' 0.00059 

- M T' ' 0.00198 

!!!! Th ' 0.00198 

Tm ' 0.00079 

M Sn ' 0.00990 

- 0 Ti < 0.16019 

- M w ' 0.01981 

- M u ' 0.00396 

- " < 0.00396 

M Yb ' 0.00198 

- 0.00401 

- 0 Zn ' 0.04005 
2 Zr 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of anatytical methods 
For the preparation of %orking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses. contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 0 1 0 1 4 8 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemlcal Form in Solut ion - 91.224; +4; 6,7,8; Zr(F)6-2 
Chemical Compatibility - Soluble in concentrated HCI, HF, H2SOI (very hot ) and HNOa. Avoid H3P04 and 
neutral to basic media. Unstable at ppm levels with metals that would pull F' away (;.e. Do not mix with Alkaline 
or Rare Earths or high levels of  transition elements unless they are fluorinated ). Stable with most inorganic 
anions but precipitation with phosphate, oxalate, and tartrate with a tendency to hydrolyze forming the hydrated 
oxide in all dilute acids except HF . 
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
Zr(F)i2 t Zr(OH),F;' for months in 1% HNO, I LDPE container. 1-10,000 ppm single element solutions as the 
Zr(F)L2 chemically stable for years in 2-5% HN03 I trace HF in an LDPE container. 
Zr Containing Samples (Preparation and Solution) - Metal (Soluble in H20 I HF 1 HNOs); Oxide - unlike Ti02 
the ZrOz is best fused in one of the following ways (Na202 in Ni', Na2C03 in Pto or Borax in Pt'); Organic 
Matrices (Dry ash at 450 OC in Pt' and dissolve by fusing with Na2C03 and dissolving in HF I HNOl I HzO ). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. - Order Interferences (underlined indicates severe) 
ICP-OES 343.823 nm 0.007 10.0004 pglmL 1 ion Hf, Nb 
ICP-OES 339.198 nm 0.008 10.0007 pgIrnL 1 ion m, Mo 
ICP-OES 272.261 nm 0.018 / 0.001 pgImL I ion Cr V Th W 
ICP-MS 90 arnu 2 PPt nla M' rrdelbO. "4Se'60, ['wX+2 (where X = Hf, Ta, W)] 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-FAB) 
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 (IFAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC). Czech Republic (CQS). Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC). Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS. Ireland (NAB) Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 

304 
53 I I 



010149 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened. and 
unused standard stored under environmentally controlled and monitored conditions wilt remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM shouid not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 16, 2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES 

Certificate Prepared By: Nick 

OF CERTIFYING OFFICERS 

Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 

VAT- 



Description: Interferents A 
Matrix: 5% Nitric Acid 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 
Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

EIement Labeled Measured MST Element Labeled Measured NIST 
(mgW ( m m  (mg/L) (6) SRM 

AI 5,000 4,978 3101a Mg 5,000 4,977 3131a 
Ca 5,000 4,975 3109a Fe 2,000 1,993 3126a 

Spex Reference Multi Lot #20-167AS, 13-74AS, 15-97AS, 18-59AS-REF 

Trace Metallic Impurities in the Actual Solution, in PPB, via ICPMS Analysis: 

Ag C200.0 cs C0.20 In 0.10 Ni 12.00 Sc ~6.00 TI <0.50 
As 4.00 c u  2.00 Ir ~0.70 P 450.00 Se c30.00 Tm 0.10 
Au €0.70 Dy CO.20 K 750.0 Pb 7.00 Si <1000.00 U <0.40 
B <10.00 Er CO.06 La 50.00 Pd 10.30 Sm €0.20 V ~0.70 

Sn ~0.30 w <0.90 Ba 10.00 Eu 0.40 Li 4.00 Pr 0.02 
Be 4 . 0 0  Ga ~ 0 . 3 0  Lu C0.02 Pt ~ 0 . 3 0  Sr 100.00 Y 5.00 
Bi ~0.20 Gd ~ 0 . 2 0  Mn 50.00 Rb <0.10 Ta <0.20 Yb c0.30 
Cd <0.30 Ge 40.00 Mo 0.60 Re ~ 0 . 3 0  Tb €0.06 Zn 60.00 
Ce 6.00 Hf ~ 0 . 1 0  Na 60.00 Rh 0.80 Te ~2.00 Zr 2.00 

Cr ~8.00 Ho <1.00 Nd C0.20 Sb <LOO Ti C5.00 
Co 10.00 Hg (6.00 Nb ~0.09 Ru <0.40 Th 4.00  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of aIl the certified concentrations 
with no single element exceeding +/- 2%. This includes uncertainty of measurements and other effects, such 
as transpiration losses. This guarantee is valid for a period of one year from the date of certification only 
when the material is kept tightly capped and transported and stored under laboratory conditions. 

Certifying Oscer: N* u- JUL. -- - 2605 
Date of Certification: 
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Pipette Calibrations 



SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 
Balance#: / 2 Thermometer #: GI* I I diH20 Temperature (OC): * 

01 0 

L 

3 
7A 

7 - 

Y 
d 
CI 

2 

3 
"-. 
d 

?-. -- 
4 * 

Date: 9-21-OJ 

Date: 
q-21-05 

Reviewed by: - 
e- 

FRM-243-b (Rev 3IMar 03) 



Boo WPage: 

SwRl -",f,. :fFnorganic Labs' Fixed Volume Pipette Verificat 
(Space provide for inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 

7- 
FRM-246 (Rev IlMar 03) 

FRM-243-a (Rev 3lMar 03) 



Booklpage: os u29 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for inorganic Laboratories’ Adjustable Volume Pipette Verification Spr6adrh@et) 
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I 
I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0 1 0 1 5 5 
Balance#: 17 Thermometer #: 6 ' diH20 Temperature (" C) 21. 

Analyst: 

Reviewed by: L>& 0 

FRM-244 (a) (Rev S/Apr 04) 



Booupage: 08 031 

ADJPOO 

SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

20 I 

100 
200 

(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) . Ad r' 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rew USept 02) 



SwRl Dlv. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 0 10 15 7 
Balance #: -3 4 Thermometer #: (rro 1 / diH2O Temperature C) 3 1  

AD JZOO-K 

200 
20 

1 00 df)T }p3 W G -  fJ!& i 4  

200 
_ _ _ _ ~  

ADJ2OO 

Analyst: 

Reviewed by: 
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100 
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FRM-244 (a) (Rev 5/Apr 04) 
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SwRl - Div. 01 Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010538 I 
SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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010159 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 1% Thermometer #: 6 0  I 1 diH20 Temperature C) 21 a 
I Eppendorf # I True Value (pL) 

1000 
100 

AD J 1000-D 4 
I ADJ1000-E I 500 

1000 

100 
0 ADJl000-F 500 
0 1000 

100 
ADJl000-G 500 

F 
I I  

AD J 1000-H 500 

I I 1000 

100 

ADJlOOOJ * 500 
1000 

100 
I ADJl000-K I 500 

1000 

100 
I ADJlOOO I 500 

~ 

I 1000 

lst Reading (e) I 2"d Reading (9) 3m Reading (9) 
< I I 

/ 

Anrrlpt: 

Rsvlwed b y  

FRM-244 (b) (Rev 4IApr 04) 
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(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247b (Rev 3/Apr 04) 
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FRM-244 (b) (Rev 4/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

urn162 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

SwRl - Div.  01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247c (Rev UMar 03) 

FRM-244 (Rev 2/Sept 02) 
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010163 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 1% Thermometer #: 6 o\ \ diH20 Temperature C) 21 0 

I 500 I I I 
I ppADJ5000-C I 2500 I I I / I  
I I 5000 I I . I  / I 

a 500 
2500 v, ADJ5000-M 

FRM-244 (c) (Rev 3lApr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

,I (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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5000 5.0496 5.0333 5.0472 5.043 100.87 

500 
2500 

5000 

FRM-247c (Rev 3IApr 04) 

FRM-244 (Rev 2/Sept 62.) 



, .  

- Inorganic Laboratory Adjustable Pipette Veri -~ 
Thermometer #: 60 11 

I Eppsndorf # I True Value (pL) I 1'' Reading (9) I 2"d Reading (9) 1 3n' Reading (9) I 

L 

2500 o d -  el= S& Ll icc- AD J5000-G 
5000 

500 
ADJ5000 2500 

5000 

FRM-244- (c) (Rev 3IApr 04) 
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Balance Calibrations 



Southwest Research Ins1 

Page 17 of 30 

FRM-112 (Rev 2/Aug 03) 

Southwest Research Institute .#f Z - S r J '  5s37 
Division 01 

BALANCE VERIFICATION LOG 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

Page 12 of 30 

FRM- 1 12 (Rev 2lAug 03) 
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Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page 20 of 30 

FRM- 1 12 (Rev 2lAug 03) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
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SRR: 28178 
SDG: 268844 
CASE: CNWRA 
VTSR: October 21,2005 
PROJECT#: 06002.01.222 

TASK ORDER: 051021-5 

DI Water Verification 



O.rQt70 

BUILDING 70  9.. 

D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE % 

0 
9 

Contact U.S. Filter (1-800-466-7873) for repairdexchanges. (Make sure to have a P.O.) 

HIGH PURITY SYSTEM (HP) 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OIJan 04) 
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