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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
' Bromide 
Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 

SAMPLE ANALYSIS DATA SHEET 
010002 

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

<o. 1 0.1 
6.74 0.1 
1.84 0.1 

0.922 0.1 
<o. 1 0.1 

Sample ID 
I Anion 1A I 

Phosphate-P 
Sulfate 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: 245101 

0.0205 0.01 
28.8 0.1 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 06002.01.141 

SRR: 25943 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

DUPLICATE SUMMARY 

Sample Duplicate 
Result (mg/L) Result (mg/L) RPD 

CO. 1 <o. 1 0.00% 
6.74 6.72 0.30% 

010003 

Fluoride 
Nitrate-N 

Sample ID 

1.84 1.83 0.54% 
0.922 0.916 0.65% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: 245 10 1 

Phosphate-P 
Sulfate 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 06002.01.141 

SRR: 25943 

0.0205 0.0306 39.5% 
28.8 28.7 0.35% 

Nitrite-N I <o. 1 I <o. 1 I 0.00% I 

Page 2 of I 1  
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SOUTHWEST RESEARCH INSTITUTE 

Sample 

010004 MATRIX SPIKE SUMMARY 

Spike I Spike I 

Sample ID 
I Anion 1A I 

Analysis 
Bromide 

Lab Name: Southwest Research Institute Client: Division 20 

Result (mg/L) Result (mg/L) Added (mg/L) Recovery 
<o. 1 4.1 1 4.00 103% 

LabCode: SwRI Date Received: 05/20/04 

Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 
Phosphate -P 
Sulfate 

Matrix: Water Project No.: 06002.01.141 

6.74 8.66 2.00 96.0% 
1.84 2.83 1 .oo 99.0% 

0.922 1.72 0.904 88.3% 
<o. 1 0.933 1 .oo 93.3% 

101% 0.0205 0.273 0.250 
28.8 32.4 4.00 90.0% 

Task Order: 04052 1-5 SRR: 25943 

Lab System ID: 245 101 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 

SAMPLE ANALYSIS DATA SHEET 010005 

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

<o. 1 0.1 
5.85 0.1 

Sample ID 
I Anion 2A I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: 245 102 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 06002.01.14 1 

SRR: 25943 

Fluoride 
Nitrate-N 0.735 
Nitrite-N 

0.0679 0.01 
Sulfate 22.1 0.1 

Page 4 of I1 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010006 

Sample ID 
I Anion 3A I 

Lab Name: Southwest Research Institute 

LabCode: SwN 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: 245 103 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 06002.01.141 

SRR: 25943 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

SAMPLE ANALYSIS DATA SHEET 010007 

Result (mg/L) Limit (mg/L) 
<o. 1 0.1 

Sample ID 
I Anion 4A I 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwRI Date Received: 05/20/04 

Matrix: Water Project No.: 06002.01.141 

Task Order: 04052 1-5 SRR: 25943 

Lab System ID: 245 104 

I Sample Reporting 

Chloride 
Fluoride 
Nitrate-N 0.374 
Nitrite-N <o. 1 

Sulfate <o. 1 
co.01 0.01 

Page 6 of 77 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

SAMPLE ANALYSIS DATA SHEET 010008 

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

<o. 1 0.1 

Sample ID 
I Anion 5A 1 

Chloride 
Fluoride 

Lab Name: Southwest Research Institute Client: Division 20 

<o. 1 0.1 
<o. 1 0.1 

LabCode: SwRI Date Received: 05/20/04 

Matrix: Water Project No.: 06002.01.14 1 

Task Order: 04052 1-5 SRR: 25943 

Lab System ID: 245 105 

Nitrate-N 
Nitrite-N 

Sulfate 
<0.01 

Page 7 of I I  
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 
Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 

SAMPLE ANALYSIS DATA SHEET 01000g 

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

<o. 1 0.1 
6.70 0.1 
1.79 0.1 

0.902 0.1 
1 0.1 

Sample ID 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: 245 106 

IPhos~hate-P 1 0.027 0.01 I 
Sulfate I 28.8 I 0.1 

I Anion 6A I 
Client: Division 20 

Date Received: 05/20/04 

Project No.: 06002.01.141 

SRR: 25943 

Page 8 of 11 
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SOUTHWEST RESEARCH INSTITUTe 
SAMPLE ANALYSIS DATA SHEET 0010 

Analysis 
Bromide 

Sample ID 
I Anion 7A 

Result (mg/L) Limit (mg/L) 
<o. 1 0.1 

Lab Name: Southwest Research Institute Client: Division 20 

Chloride 
Fluoride 
Nitrate-N 
Nitrite-N 

LabCode: SwRI Date Received: 05/20/04 

5.98 0.1 
1.69 0.1 

0.733 0.1 
<o. 1 0.1 

Matrix: Water Project No.: 06002.01.141 

P ho sp ha t e-P 
Sulfate 

Task Order: 04052 1-5 SRR: 25943 

0.0673 0.01 
22.2 0.1 

Lab System ID: 245 107 

I Sample Reporting 

Page 9 of 11 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Bromide 

LABORATORY CONTROL SAMPLE O I O O l I  

Sample True 
Result (mg/L) Value (mg/L) Recovery 

408 400 102% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: NA 

Chloride 
Fluoride 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.14 1 

SRR: 25943 

206 200 103% 
102 100 102% 

Nitrate-N 
Nitrite-N 

84.3 90.4 93.3% 
97.0 100 97.0% 

Phosphate-P 
Sulfate 

2.50 2.3 1 108% 
398 400 99.5% 

NA- Not Applicable. 

Page 70 of 11 
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SOUTHWEST RESEARCH INSTITUTE 
BLANK SUMMARY 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Task Order: 04052 1-5 

Lab System ID: NA 

010012 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.141 

SRR: 25943 

NA- Not Applicable. 

Page 11 of 77 
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010013 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-5 

Task Orders/Ol=QPP-O15 



Southwest Research Institute 

245101 
245102 
245103 
245104 
245105 
245106 
245107 

Laboratory Task Order 
TO #: 040521-5 Revision: 1 

1 Water Anion 1A 20 May 04 17 Jun 04 
1 Water Anion 2A 20 May 04 17 Jun 04 

Anion 3A 20 May 04 17 Jun 04 1 Water 
20 May 04 17 Jun 04 1 Water Anion 4A 
20 May 04 17 Jun 04 1 Water Anion 5A 

1 Water Anion 6A 20 May 04 17 Jun 04 
20 May 04 17 Jun 04 1 Water Anion 7A 

Project@): 06002.01.141 
Manager(s): DAMMANN, MIKE 
To PM: 06/16/04 

Section: WETCHEM 

SDG: 245101 
VTSR: 05/20/04 
CASE: CNWRA 

Phosphate by Method 365.3 Cnt: 7 

SRR#s: 25943 
Client@): DIV 20 

System10 
245101 
245102 
245103 
245104 
245105 
245106 
245107 

To QA: 07/26/04 
To Client: 07/27/04 0 1 0 0 1 4 

Type Cont Matrix Customer ID CEO Method oat8 
1 dater Anion 1A 20 May 04 22 May 04 
1 Water Anion 2A 20 May 04 22 May 04 
1 Nater Anion 3A 20 May 04 22 May 04 

20 May 04 ~~ 22 May 04 1 Water Anion 4A 
20 May 04 22 May 04 1 Water Anion 5A 

1 Nater Anion 6A 20 May 04 22 May 04 
1 Water ,Anion 7A 20 May 04 22 May 04 

I 1 
DIVISION 20 - CNWRA. 30-day TAT. Using 27-day TAT for report/PM, QAU, 28-day TAT for hardcopy 
(subject to change). Point of Contact is Brad Werling (~6565). Analysis for Anions by IC except 
Phosphate. Phosphate required by Method 365.3. Work is 10 CFR 50, Part 21, Appendix B. CONTACT 
Charlie Butcher (ext. 5928, pager 271-5172) BEFORE STARTING ANY WORK ON THIS TASK ORDER. CONTACT 
PM WITH ANY QUESTIONS. 
revision 1: updated task order. (dr072304) 

I Documents Related to this task order: 10688[COC 259431 1 

Test: IC-SWRI 
Section: WETCHEM Cnt: 7 

Test: PO4 365.3 Holdina: 2 davs from CED 

Page I of 1 ver 6/27/2004 
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

Sw RI AUTHORIZATION SIGNATORIES 

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

(210) 522-2169 
Quality Assurance Manager 

~ 

Director, Department of Analytical and Environmental Chemistry 

DATE 

CTRISTOPHEr HOBSON (21 0) 522-5838 
Quality Assurance Engineer 

Southwest Research Institute Proprietary 



010017 
CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
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 Quality Plan (PQPNuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of 01-QAP-004, Quality Assurance Plan for Analytical and 
Environmental Services and/or nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Environmental Chemistry. If, as a result of complexity, duration, or 
other factors, it is determined that a unique, project-specific quality plan is required, the project 
QAE shall notify the Project Manager and a project-specific quality plan shall be generated n 
accordance with SOP-014.2.1 Preparation and Revision of Documented Procedures. 

SCOPE 

This Quality Project Plan shall be applied to the chemical analyses performed for commercial 
nuclear power plants by the Department of Analytical and Environmental Chemistry within the 
Chemistry and Chemical Engineering Division. Although the majority of the work performed for 
nuclear facilities resides within the Department of Analytical and Environmental Chemistry, other 
departments wthin the division may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

REFERENCES 

3.1 SwRl Quality System Manual 2000 

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

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

3.4 01 -QAP-O04, Quality Assurance Plan for Analytical and Environmental 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 
SwRI Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. Institute Quality Systems (IQS) 
personnel shall perform this training and documentation shall be evident in the 
personnel training files maintained in Division Quality Assurance. 

4.1.2 Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01 -6.2.1 Qualification and Training. 

Southwest Research Institute Proprietary 
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4.2 

4.3 

4.4 

4.5 

I 

4.6 

Qualification of Personnel 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

Design 

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

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

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. 

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

Control 

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

Right of Access 

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

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

Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-014.2.1, 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. 

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

4.5.3 

Acceptance of Services Only 

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

Southwest Research Institute Proprietary 
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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 
produd 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. 

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

4.7.4 

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 
accepta b I e. 

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

I (a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life, when applicable. 

Southwest Research Institute Proprietary 
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4.7.7 Expired shelf life items shall not be used for testing purposes. 

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

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

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) Work order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

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

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

4.7.13 Identification and traceability shall be maintained in accordance with SOP-01-7.5.1, 
Item Identification and Traceability. 

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 

Southwest Research Institute Proprietary 
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4.9 

4.1 0 

4.1 1 

I 

(e) Test records. 

Inspection and Testing 

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

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

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

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

4.9.4 

Handling, Storage, Packaging, Preservation, and Delivery 

4.10.1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

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

Quality Assurance Records 

4.1 1 .I 

4.11.2 

4.1 1.3 

4.1 1.4 

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

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

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

Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
eidence 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. 

Southwest Research institute Proprietary 
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4.11.5 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-Ol-4.2.4, Sforage and Mainfenance of 
Qualify Records, to ensure protection against the risk of damage or destruction. 

4.12 10 CFR, Part 21 

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

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

--- 

4.13 Certified Test Report 

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

, 4.14 Valid Documents List 
I 

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

5.0 HISTORY OF REVISIONS 

Revision 4 
Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Sewices, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 

I 

Southwest Research Institute Proprietary 
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NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-5 

Chain of Custody/Login Paperwork 
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010027 

EPA Sample # 

SAMPLE LOG-IN SHEET 

Corresponding Remarks: 
Condition of Sample 

Shipment, etc 1 
i Sample Tag # Assigned Lab # 

Lab Name 1 Southwest Research Institute 

Anion 1A 
I 
I Intact None 245101 
j 

Anion 2A 245102 Intact None I 

Anion 4A 

Anion 5A 

Anion 6A 

-___ - 

Intact 

245105 Intact 

245106 Intact 

None 245104 

None 

None 

I I 

I 

Cation 3A None 245110 Intact --- --I 
I 

. 

Intact Cation 4A None 245111 

Cation 5A None 245112 Intact 

245113 Intact Cation 6A None 

245114 Intact Cation 7A None 

Cation 8A None 245115 IntacF- - 

Cation 9A None 245116 

i 

-- - 

I 

-- --I 
j .__ . 

iIntact 
I 

(Received By (Print Name) ILog-in Date I 

I DIN0 ROMAN 105/21/2004 -. . 1 
Received By (Signature) I 

hase Number 

I 1 I 

Sample Delivery Group No. 

-. - .  L-- I-- - ---- 
!Remarks: 06002.01.141 

I 
Present& 
Intact/Broken 

Custody Seal@) 

12 

i 

Custody Seal Nos. 

/Intact 
I 

-Absent* 

Present 

Airbill/Sticker 
m A b s  en t * 

Chain-of Custody Records 

Traffic Reports 
or Packing Lists 
Airbill 

6 .  

7. 

8. 

9. 

10. 

1 1 .  

12. 

Airbill No. HAND DELIVERED 

Sample Tags Present 

Custody 

-/Broken* / 
Leaking 
22. oc 

@NO* 

Cation 2A None 245109 

Sample Tag Numbers 

Sample Condition 

Cooler Temperature 

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

Date Received at Lab 05/20/2004 
+-- 

I 
I 

I 
- -  

I 

Time Received 15: 00: 00 

05/20/2004 _ _  ____ 

FORM DC-1 



010028 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01 .141 

TASK ORDER: 040521-5 

Copies of Login Book 



Sample Login Book 
May 21,2004 

system ID I customer Sample ID 

010029 

Matrix 

SwRl Login Area 
Division 1 

I 245099 I TRA764052004CAl 

Sample Receipt: 25942 
VTSR Date: May 21,2004 I 

Water i 

Project: 06355.24. OOX 
VTSR Time: 08:15:00 

2451 01 

245 I 02 

i Client: INEEL 
Manager: DAMMANN, MIKE 

Anion 1A Water 

Anion 2A Water 

2451 04 

2451 05 

Anion 4A Water 

Anion 5A Water 

I 245100 I TRA764052004CA2 I Water I 

2451 06 

245 1 07 

245 1 08 

2451 09 

2451 10 

2451 11 

2451 12 

2451 13 

2451 14 

2451 15 

2451 16 

Sample Receipt: 25943 
VTSR Date: May 20,2004 I 

Anion 6A Water 

Anion 7A Water 

Cation 1A Water 

Cation 2A Water 

Cation 3A Water 

Cation 4A Water 

Water Cation 5A 

Cation 6A Water 

Cation 7A Water 

Cation 8A Water 

Cation 9A Water 

Project: 06002.01 .I41 
VTSR Time: 15:OO:OO 

Client: DIV 20 
Manager: DAMMANN, MIKE 

2451 17 

2451 18 

U FUA-CE-D Water 

UFUA-CE-S Water 

Client: DIV 20 
Manager: DAMMANN, 1 MIKE 

Sample Receipt: 25944 Project: 06002.01.141 
VTSR Date: May 20,2004 VTSR Time: 15:OO:OO I 

I 245119 1 UFUA-GCMS-D I Water I 

Page Number: 5079 (section 1 of 3) Version (6/27/2004) Printed: Jul27 2004 4:02PM 



010030 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-5 

RAW DATA 



010031 Page1 

Project #: 06002.01.141 
Client: Div. 20 

Method: 365.3 
W O#: 04052 1-5 

Southwest Research Institute 
Electronic Bench Sheet 

Phosphate -WATERS 

Date: 0611 1/04 

MDL: 0.010 mg/L 
Analyst: Michael Hardy 

Slg Figs: 3 

Stand a rd iza t ion : 

Standard 
mg/L 

0.000 
0.01 
0.05 
0.10 
0.50 
1 .oo 

Calc Absorbance 
mg/L a 6 5 0  

-0.0 0.000 
0.0 0.01 9 
0.0 0.097 
0.1 0.193 
0.5 0.901 
1 .o 1.680 

Regression Output: 
Constant -0.00849 
Std Err of Y Est 0.01 5597 
R Squared 0.9988 
No. of Observations 6 
Degrees of Freedom 4 

X Coefficient(s) 0.59203 
Std Err of Coef. 0.01031 

NOTES: Phosphate std. = SPEX 7-145VY TV = lOOOmg/L PO4-P 
ICV/CCV = ERA 991 l.Q(Nutrients) TV = 2.31 mg/L PO4-P 

Final Volume Colored: 10 ml 

Seq # 

- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Sample ID Aliquot Vol Abs P04P 
ml a 6 5 0  mg/L 

I cv 2 0.860 2.50 
ICB 10 0.002 co.01 
LLC 10 0.040 0.0152 
245101 I O  0.049 0.0205 
245101D 10 0.066 0.0306 
245101s 10 0.475 0.273 
2451 02 10 0.129 0.0679 
2451 03 1 0.764 4.44 
2451 04 10 0.021 co.01 
2451 05 10 0.003 ~ 0 . 0 1  
2451 06 10 0.060 0.027 
2451 07 10 0.128 0.0673 
ccv 2 0.814 2.37 
CCB 10 -0.003 ~ 0 . 0 1  
CCB 10 -0.001 <0.01 

zomments 

108% R, TV = 2.31 mg/L 

76.0% R, TV = 0.020 mg/L 

39.5% RPD 
101 % R, TV = 0.250 mg/L 

103% R, TV = 2.31 mg/L 
/OID--Cell Dirty 

Sample Calc: ( rndL read from curve * Final Vol. Colored) / Aliauot Vol = md l  P04P 



Southwest Research Institute 010032 
Logbook: Phosphate 

Analysis / Method: pkQw‘ 3s’. 3 Project# Oi&o~.  01 14 1 
Client: D i v b 2 u  wo# oQo5al-S 

space provided for spectrophotometer printouts 

FRM-317 (Rev O/Sept 02) 



Q10033 
Southwest Research Institute 

Logbook: Phosphate 

Analysis / Method: a L k  -%b?) Project# O&Ol>a*oi. i+( 
Client: 'y D x - 2 0  - WO# d b G Z l - 5  

I 

spa e rovi d for spectrophotometer printouts (bA\hdSiPlh 03 lbiq 

STANDARD CURVE L INREGR 

i . ib9 I -e. ieb W L  

Slope=1.687 Intercept=O.OlS 
S t d D e u = O  .02G329 Corr . Coe f . =O .999 

1 1  JlJN 2884 18326328 
A w l  icat i o n :  STANDARD CURVE 
M o d d  : L I NEEGR 

HBS Covvec t i o n  : NONE 
Wauelensth: 650.0 
U n i t s :  m WL 
Slwe=l .687 I n t e v c e P t ' B . 0 1 5  
6 t dDev=8 I 826329 Covv . Ccief .=8.999 

Test name:  PQ4 

S t d  CONC ABS 
1 B.C38801.3 8.888 
2 13.1318881.3 8.019 
3 E).85B888 G3.097 
4 8.18888 8.193 
5 8.58888 3.981 
6 1.8888 1 A80 

-e- 

* 

' f  

Analyst Signature: 
I I ( I  U 

Reviewed by: 

Logbook #/ Page # 

Date: 

Date: 

FRM-317 (Rev O/Sept 02) 
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D 
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I 

Southwest Research Institute 
Logbook: Phosphate 010034 

AI 

spectrophotometer printouts 

ID 

I D 
I CE 
ID 
LLC 
I D  
2451 81 
ITS 
245181D 

2451 @IS 
ID 
2451 r32 
ID 
2451 6.3 I :.\Q 

2451 84 

2451 85 
ID 

ID 
2451 87 

IC" r-5 

r D 

rn 
rci 

2451 86 

- -  

ABS 
8. a€@ 
ABS 

" 8.Q82 
ABS 
@. B4Q 
ABS 
8.849 
ARS 
8.066 
ABS 
8.475 
ABS. 
8 JZy.! 
AES 
e .  754 
AES 
8 .  821 
ARS 
8.1383 
ABS 
Q. 868 
ASS 
8.128 

1 Ll , C:c" 

CCB -@.El81 
- .  

f -  

- $  

FRM-317 (Rev O/Sept 02) 

Date: 

Date: 



A b, BooWPage: 12 003 
Southwest Research Institute 

Diorzex DX.500 Ion Clwoinatography Daily Log 

Analyst : & 
010035 

. 

Conductivity: 17 9 
I I 11 

Calibration: 
Loop: 

Column: 
Comments: - 

ICV/CCVMS: 
1'' Source 

Lot #: # Lot #: 

CCV Conc: I . ; %  - CCV Conc: 
MS onc: 4' 1 MS Conc: 1 :  f(10 J: ,i so::TmN PREP: FV = 2.0L DI H20 'm mM Sodium Bicarbonate & 3 6  5 mM Sodium Carbonate 

Weight: NaHC03 
Source: 

Lot:_ 
\ \  

Weight: 
Source: 

Lot: 

Ly mA-Autoregen (ASRS) 
Other Regen: 

FRM-226 (Rev 3/Mar 03) 
Page 2 o f  2 

2m. 1 



06/23/04 
06/23/04 
06/23/04 

System ID 

245101 
245101 
245101 

DIV 20 Analyst: RSS 
06002.01 .I41 Method: EPA 300 
TO#040521-5 

RESULT % Rec 
Analyte m g/L mg/L Qual DL N or RPD 

Conc 

Fluoride 1.837 1.84 0.1 
Chloride 6.743 6.74 0.1 
Nitrite-N 0.026 0.1 u 0.1 

06/23/04 
06/23/04 
06/23/04 
06/23/04 

2451 01 Bromide 0.036 0.1 u 0.1 
2451 01 N i trate-N 0.922 0.922 0.1 
245 1 0 1 Sulfate 28.792 28.8 0.1 
245101 D Fluoride 1.828 1.83 0.1 0.49% 

06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 

6.72 0.1 0.33% 2451 01 D Chloride 6.721 
2451 01 D Nitrite-N 0.024 0.1 u 0.1 0.00% 
2451 01 D Bromide 0.029 0.1 u 0.1 0.00% 
2451 01 D Nitrate-N 0.91 6 0.91 6 0.1 0.65% 
2451 01 D Sulfate 28.673 28.7 0.1 0.41 % 
,2451 01 S . Fluoride 2.828, 2.83, 0.1 I 1. 99.1 % I 

06/23/04 
06/23/04 
06/23/04 

06/23/04 (12451 02 I Nitrite-N I 0.000 I 0.1 lu I 0.1 I 1 II 

2451 01 S Chloride 8.662 8.66 0.1 2 96.0% 
2451 01 S Nitrite-N 0.933 0.933 0.1 1 93.3% 
2451 01 S Bromide 4.1 11 4.1 1 0.1 4 103% 

06/23/04 
06/23/04 
0612 3/04 
06/2 3/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
0612 3/04 
06/23/04 

06/23/04 
06/23/04 
06/23/04 
06/23/04 

1.72 0.1 0.904 88.5% 2451 01 S Nitrate-N 1.722 
245 1 0 1 S Sulfate 32.376 32.4 0.1 4 89.6% 
2451 02 Fluoride 1.728 I .73 0.1 
2451 02 Chloride 5.853 5.85 0.1 

06/23/04 
06/23/04 

06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
06/23/04 
060  3/04 
06/2 3/04 
06/23/04 
0 6/2 3/04 
06/23/04 
06/23/04 
06/23/04 

2451 04 N i tra te-N 0.374 0.374 0.1 
2451 04 Sulfate 0.000 0.1 u 0.1 

06/23/04 
06/23/04 
06/23/04 
06/23/04 

2451 05 Fluoride 0.000 0.1 u 0.1 
2451 05 Chloride 0.057 0.1 u 0.1 

2451 05 Bromide 0.000 0.1 u 0.1 
2451 05 N itrite-N 0.000 0.1 u 0.1 



U = UNDETECTED 

010037 



DIV 20 
06002.01 .I41 
TO#040521.5 

Conc RESULT 
System ID Analyte m g/L m g/L 

06/23/04 ((ICV I Fluoride I 101.959 I 102 
06/23/04 l[lCV I Chloride 206.1491 206 

N itrite-N 96.954 97.0 
Bromide 408.169 408 
Nitrate-N ' 84.273 84.3 
Sulfate 397.780 398 

06/23/04 CCV-1 Fluoride 102.699 103 
06/23/04 CCV-1 Chloride 207.722 208 
06/23/04 CCV-1 Nitrite-N 98.498 98.5 
06/23/04 CCV-1 Bromide 41 3.437 413 
06/23/04 CCV-1 N itrate-N 85.785 85.8 
06/23/04 CCV-1 Sulfate 401 578 402 
06/23/04 CCV-2 Fluoride 101.420 101 
06/23/04 CCV-2 Chloride 205.650 206 
06/23/04 CCV-2 Nitrite-N 97.671 97.7 
06/23/04 CCV-2 Bromide 409.123 409 
06/23/04 CCV-2 N itrate-N 84.619 84.6 
06/23/04 CCV-2 Sulfate 400.359 400 
06/23/04 ICB Fluoride 0.000 0.1 
06/23/04 
06/23/04 
06/23/04 
0612 3/04 
06/23/04 
06/2 3/04 
06/23/04 

'ICB Chloride 0.005 0.1 
ICB N itrite-N 0.000 0.1 

ICB Nitrate-N 0.000 0.1 
ICB Sulfate 0.004 0.1 
CCB-1 Fluoride 0.000 0.1 
CCB-1 Chloride 0.002 0.1 

iCB Bromide 0 .ooo 0.1 

Analyst: RSS 
Method: EPA 300 

010038 

U = UNDETECTED 



~ 

Schedule File: C:\PeakNet\schedule\3jun04.SCH 

Line Sample Sample Type Level Method Data File Di i u t ion- ___ 

1 
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 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

'' 61 
62 
63 

ICV 
ICB 
245101 
2451 01 D 
245101s 
2451 02 
245103 
2451 04 
245105 
2451 06 
245107 
ccv 
CCB 
245101 
245101 D 
245101s 
245102 
2451 03 
245104 
245 105 
2451 06 
2451 07 
ccv 
CCB 
246040 
246040D 
2460408 
246041 
246042 
246043 
246044 
246045 
246040D-R 
ccv 
CCB 
246146 
246146D 
246146s 
246 147 
246148 
246149 
2461 50 
246151 
2461 52 
2461 53 
ccv 
CCB 
246046 
246046D 
246046s 
246047 
246048 
246049 
246050 
246051 
246052 
246053 
ccv 
CCB 
246054 
246055 
246056 
246057 

PeakNet 5.1 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
aniong040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 

Page 1 of 2 

040623-001 .dxd 
040623-002.dxd 
040623-003. dxd 
040623-004.dxd 
040623-005.dxd 
040623-006. dxd 
040623-007.dxd 
040623-008.dxd 
040623-009. dxd 
040623-010.dxd 
040623-01 1 .dxd 
040623-012.dxd 
040623-01 3.dxd 
040623-014.dxd 
040623-01 5.dxd 
040623-016.dxd 
040623-01 7.dxd 
040623 018.dxd 
040623101 9.dxd 
040623-020.dxd 
040623-021 .dxd 
040623-022. dxd 
040623 023.dxd 
0406231024.dxd 
040623-025.dxd 
040623-026.dxd 
040623-027. dxd 
040623-028.dxd 
040623-029.dxd 
040623-030.dxd 
040623-031 .dxd 
040623-032.dxd 
040623-033.dxd 
040623-034. dxd 
040623-035. dxd 
040623-036. dxd 
040623-037. dxd 
040623-038.dxd 
040623-039. dxd 
040623-040. dxd 
040623-041 .dxd 
040623-042.dxd 
040623-043.dxd 
040623-044. dxd 
040623-045.dxd 
040623-046.dxd 
040623-047. dxd 
040623-048.dxd 
040623-049.dxd 
040623-050.dxd 
040623-051 .dxd 
040623-052.dxd 
040623-053. dxd 
040623-054. dxd 
040623-055. dxd 
040623-056.dxd 
040623-057. dxd 
040623-058.dxd 
040623-059.dxd 
040623-060.dxd 
040623-061 .dxd 
040623-062. dxd 
040623-063.dxd 

20 

'010039 1 
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
10 
10 
I O  
10 
10 
10 
10 
10 
10 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
20 
1 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
1 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
20 
1 
50 
50 
50 
50 

6/25/04 3:49: 13 PM 



Schedule File: C:\PeakNet\schedule\3jun04.SCH 

Line Sample Sample Type Level Method Data File 

64 246058 
65 246059 
66 246060 
67 CCV 
68 CCB 
69 245860 
70 245861 
71 CCV 
72 CCB 
73 CCB 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Default Method Path: C: ,PEAKNET\METHOD 
Default Data Path: C:\PEAKNET\DATA\040623 
Comment: 
DIV 20 06002.01.141 TO#040521-5 
DIV 20 06002.01 .I41 TOW406158 
DIV 20 10542.02.002 TO#040617-9 
DIV 20 06002.01.081 TOW40616-1 
LACANTERA 05827.04.006 04061 1-1 

anions040622 met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
astop.met 

040623-064.dxd 
040623-065.dxd 
040623-066.dxd 
040623-067. dxd 
040623-068.dxd 
040623-069. dxd 
040623-070.dxd 
040623-071 .dxd 
040623 072.dxd 
040610- 

Dilution __ 

50 

@0040 
1 
100 
100 
20 
1 
1 

PeakNet 5.1 Page 2 of 2 6/25/04 3:49: 13 PM 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : 1 
Data File Name : c:\peaknet\data\040623\040623~001.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 1 :03:53 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#lOl8Q$f 0 0 4 1 
System Operator : RSS 

25.0-- 

20.0-- 

Pk. Ret Time Component Name 
Num 

J. 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.85 FLUORIDE 
2 3.92 CHLORIDE 

4 5.70 BROMIDE 
3 4.62 NITRITE-N 

5 6.56 NITRATE-N 
6 8.41 PHOSPHATE-P 
7 9.92 SULFATE 

101.959 182716 1274348 2 -1.38 
206.149 195883 1711245 2 -3.29 
96.954 181453 1817169 2 -2.05 

408.169 133054 1506297 2 -1.67 
84.273 133182 1816876 2 0.25 

195.422 75328 1395263 2 -0.47 
397.780 122306 2440518 2 -0.93 

0.00 
---tota I( s)--- 

1 490.707 11961716 

ICV 
30.0~ 

3.92 
2.85 I 4.62 

I 1 1  

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 612310 
Current Time : 1 1  : 18:2 



Sample Name : ICB 
Dilution Factor : 1.00 
Injection Number : 2 
Data File Name : c:\peaknet\data\040623\040623-002.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 I 1 : 18:30 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

010042 

30.0- 

25.0.- 

20.0-- 

Pk. Ret Time Component Name 
Num 

0 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

4.02 10.00 

I I 
‘kY----- 

1 4.02 CHLORIDE 
1 4.02 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.00 SULFATE 

0.005 
0.005 

0.004 

~ ~- 

94 781 1 -0.66 
94 781 1 -0.66 

59 500 1 -0.13 

0.00 
---total( s)--- 

0.014 2061 

ICB 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 11:33:0 



Sample Name : 245101 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : ... \040623-003.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 1 :33: 12 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010043 
~~ 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.85 FLUORIDE 
2 3.98 CHLORIDE 

4 5.77 BROMIDE 
3 4.65 NITRITE-N 

5 6.65 NITRATE-N 
6 8.46 PHOSPHATE-P 
7 9.93 SULFATE 

1.837 J 59792 437576 1 -1.38 
6.743 1 15202 1087679 3 -1.65 
0.026 848 9757 4 -1.48 
0.036d 238 2364 1 -0.52 
0.922J 281 51 387402 1 1.68 
0.007/ 88 988 1 0.16 

28.792 184222 3620937 1 -0.80 

0.00 
---tota I (s)--- 

38.362 5546702 

245101 

25.0 

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 16:08:0 



Sample Name : 245101D 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : . . .\040623-004.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 1 :47:54 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 010044 

20.0- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

1 2.85 FLUORIDE 
2 3.98 CHLORIDE 

4 5.78 BROMIDE 
3 4.65 NITRITE-N 

5 6.65 NITRATE-N 
PHOSPHATE-P 

6 9.90 SULFATE 

1.8284 60231 
6.721 4 116219 
0.024J 81 9 
0.029$ 207 
0 . 9 d  28088 

28.673 ,/ 182977 

435582 2 
1083982 3 

9106 4 
1876 1 

384908 1 

3604749 1 

-1.38 
-1.65 
-1.48 
-0.29 
1.68 

-1.07 

0.00 
---total@)--- 

38.191 5520204 

25.0 301 

1 

245101 D 

3.98 

I 

9.90 

I 

i 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: Pealc.Net 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16:08:3 

http://Pealc.Net


Sample Name : 2451 01 S 
Dilution Factor : 1.00 
Injection Number : 5 
Data File Name : . . .\040623-005.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 12:02:36 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

010045 

20.0- 

15.0-- 
'", 

10.0-- 

5.0-- 

0 

Pk. Ret Time Component Name 
Num 

I 
I 

I 

I 

/- 
i 

1 I . : ' : : : ' ' ' , '  

12.00 

3.98 

2.86 

6.60 

4.64 
5.74 

8.45 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. %Delta 
Code 

1 2.86 FLUORIDE 
2 3.98 CHLORIDE 

4 5.74 BROMIDE 
3 4.64 NITRITE-N 

5 6.60 NITRATE-N 
6 8.45 PHOSPHATE-P 
7 9.92 SULFATE 

2.828 / 981 16 
8.662/ 153002 
0.933' 33884 
4.1 1 1 5  23732 
1.722 53064 
1.878 13009 

32.376 J 21 01 65 

683926 1 -0.92 
1418623 2 -1.65 
349815 2 -1.77 
273094 2 -0.98 
728030 2 0.87 
252198 2 0.00 

4114637 2 -0.93 

0.00 
---total(s)--- 

52.51 0 7820323 

2451018 

25.0 1101 9.92 

I 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16:09:5 



Sample Name : 245102 
Dilution Factor : 1 .OO 
Injection Number : 6 
Data File Name : ... \040623-006.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 12: 17: 19 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010046 

30.0- 

25.0- 

20.0.- 

15.0-- 
'", 

10.0-- 

~~ ~ 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.85 FLUORIDE 
2 4.00 CHLORIDE 

3 5.77 BROMIDE 
NITRITE-N 

4 6.64 NITRATE-N 
5 8.49 PHOSPHATE-P 
6 9.94 SULFATE 

1.728 J 55196 411069 2 -1.38 
5.853J 104080 937766 2 -1.32 

J 

0.0394 241 2558 1 -0.52 
0.735 t~ 22744 308475 1 1.48 
0.01 6' 130 2090 1 0.47 

22.1 18/ 138347 2730316 I -0.67 

0.00 
---total( s)--- 

30.489 4392275 

I 

5.0 I 
O L- 

4.00 

I 

2451 02 

9.94 

I 

A 

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
? ' . : : : : ' : I : : : ' I : ' : ' l  

Minutes 

: PeakNet 5. I Page 1 of 1 Current Date : 612310 
Current Time : 16:10:2 



Sample Name : 245103 
Dilution Factor : 1 .OO 
Injection Number : 7 
Data File Name : . . .\040623-007.DXD 
Method File Name : c:\peaknet\method\anionsO40622. met 

Date Time Collected : 6/23/04 12:32:01 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

25.0-- 

20.0- 

15.0-- 
'", 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 

+ 

010047 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area 61. %Delta 
Code 

1 2.85 FLUORIDE 
2 3.92 CHLORIDE 

3 5.73 BROMIDE 
NITRITE-N 

4 6.61 NITRATE-N 
5 8.45 PHOSPHATE-P 
6 9.96 SULFATE 

1.992 J 66068 
3.911 f l  69953 

7.983/ 47578 
1.588J 48690 

27623 
3*874J 7.674 44582 

J 

475686 1 -1.38 
617670 1 -3.29 

542155 2 -1.21 
670847 2 I .07 
527681 2 0.00 
912904 2 -0.53 

0.00 
--total (s)--- 

27.020 3746942 

2451 03 

2.85 3.92 

I 5.73 6.61 9.96 

i : ' : " ' ~ ' ' " ~ ~ : ' ' ~  I 

Minutes 

0 2.00 4.00 6.00 8.00 10.00 12.00 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 16:12:5 



Sample Name : 245104 
Dilution Factor : 1.00 
Injection Number : 8 
Data File Name : ... \040623-008.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 12:46:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010048 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

1 3.94 CHLORIDE 
1 3.94 CHLORIDE 

NITRITE-N / 
BROMIDE J 

2 6.66 NITRATE-N 
PHOSPHATE-P 
SULFATE /' 

10.233 198047 1697858 1 -2.63 
10.233 198047 1697858 1 -2.63 

0.374 11453 156491 1 1.89 

0.00 
---total( s)--- 

20.840 3552207 

2451 04 

3.94 

I 

12.00 10.00 0 2.00 4.00 6.00 8.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16:18:0 



Sample Name : 245105 
Dilution Factor : 1 .OO 
Injection Number : 9 
Data File Name : ... \040623-009.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 :01:24 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4#015724 AGI 4#1018096 
System Operator : RSS 

010049 

30.0- 

25.0-- 

20.0 

Pk. Ret Time Component Name 
Num 

-- 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

15.0- 
'", 

10.0- 

1 3.92 CHLORIDE c 

1 3.92 CHLORIDE 
NITRITE-N J 

NITRATE-N / 
PHOSPHATE-P 

BROMIDE Y 

2 9.96 SULFATE 1 

0.0571 1072 8751 1 -3.29 
0.057 1072 8751 1 -3.29 

0.087 537 10208 1 -0.53 

0.00 
---total(s)--- 

0.201 2771 0 

I 5.0 

t 
3.92 9.96 

I " ' : : ' '  b 

t 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16: 13 : 5 



Sample Name : 245106 
Dilution Factor : 1.00 
Injection Number : 10 
Data File Name : ... \040623-010.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 : 16:05 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

010050 

30.0- 

25.0- 

20.0 -- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area 61. %Delta 
(PPm) Code 

I 2.85 FLUORIDE 
2 3.97 CHLORIDE 

4 5.76 BROMIDE 
3 4.64 NITRITE-N 

5 6.62 NITRATE-N 
6 8.48 PHOSPHATE-P 
7 9.93 SULFATE 

~ 

1.791 / 61062 426518 1 -1.38 
6.704 / 115913 1081133 3 -1.98 
0.027 / 853 10143 4 -1.77 
0.040 d 248 2625 1 -0.75 
0.9ON 27681 379059 1 1.27 
0.0129 110 1531 1 0.32 

28.785/ 18451 7 3619962 1 -0.80 

0.00 
---total(s)--- 

38.261 5520971 

9.93 

I 

I 4 ' " ' : " : :  / ' : " : : " . :  I 

0 2.00 4.00 6.00 8.00 10.00 
Minutes 

12.00 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 16: 14:4 



Sample Name : 245107 
Dilution Factor : 1 .OO 
Injection Number : 11 
Data File Name : . . .\040623-011 .DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 1 :30:46 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 01005I. 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPW Code 

2.86 FLUORIDE 1.687 J 57144 400940 1 -0.92 1 
2 4.00 CHLORIDE 5.980 103634 958977 1 -1.32 

3 5.77 BROMIDE 0.031 J 202 2003 1 -0.52 

o'018 A 138743 2745016 1 -0.67 
5 8.49 PHOSPHATE-P 

NITRITE-N J 

4 6.65 NITRATE-N 0 . 7 3 3 1  22670 307747 1 1.68 
125 2353 1 0.47 

6 9.94 SULFATE 22.230 

0.00 
---total( s)--- 

30.678 441 7036 

2451 07 

I I 0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 16:15:3 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 12 
Data File Name : c:\peaknet\data\040623\040623~012.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 1 :45:28 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 010052 

Pk. RetTime 
Num 

Component Name 

Peak Information : All Components 

Concentration Height 
(PPW 

1 2.86 
2 3.93 
3 4.64 
4 5.72 
5 6.57 
6 8.42 
7 9.93 

FLUORIDE 
C H LOR I DE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 
SULFATE 

102.699 184273 
207.722 196596 
98.498 184204 

41 3.437 135093 
85.785 134902 

197.601 761 21 
401 578 123341 

Area 

1284260 
1725450 
1846103 
1528838 
1850593 
141 2141 
2465068 

BI. 
Code 

%Delta 

-0.92 
-2.96 
-1.77 
-1.44 
0.46 

-0.32 
-0.80 

0.00 
---total(s)-- 

1507.320 12112452 

30.0 

25.0 

20.0 

15.0 
2 

10.0 

5.a 

C 

I 

ccv 

3.93 
2.86 

I 

6.57 

I 9.93 
I 

-.---___c-. ' I -+_c 

12.00 2.00 4.00 6.00 8.00 10.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 14:OO:O 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 13 
Data File Name : c:\peaknet\data\040623\040623~013.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 2:00:09 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG14-#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 010053 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. 
(PPm) Code 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.00 SULFATE 

0.002 
0.002 

46 329 1 
46 329 1 

0.01 5 96 1748 1 

%Delta 

-0.99 
-0.99 

-0.13 

0.00 
---to tal( s)-- 

0.01 9 2406 

30.0 

25.0 

20.0 

15.0 
Y 

10.0 

5.0 

0 

: ----- 
2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

CCB 

4.01 10.00 

I I 

PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 14:14:4 



Sample Name : 245101 
Dilution Factor : 10.00 
Injection Number : 14 
Data File Name : ... \040623-014.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 2:14:51 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010054 

20.0-- 

15.0-- 
2 

10.0- 

Pk. Ret Time Component Name 
Num 

5.0-- 

0 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

9.97 

I I I 
6.66 

3.92 2.85 I 
ri 

,’- \\ 

\/ /- 
h \- 

1 2.85 FLUORIDE 
2 3.92 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.66 NITRATE-N 
PHOSPHATE-P 

4 9.97 SULFATE 

1 500 51 23 34837 1 -1.38 
6.390 10612 98641 1 -3.29 

0.778 2403 32497 1 1.89 

26.105 14817 306850 1 -0.40 

0.00 
---total(s)--- 

34.773 472825 

I 

4 ;  I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PealcNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 1 5 : 42 : 0 



Sample Name : 245101 D 
Dilution Factor : 10.00 
Injection Number : 15 
Data File Name : c:\peaknet\data\040623\040623~015.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 2:29:32 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010055 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.86 FLUORIDE 
2 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.66 NITRATE-N 
PHOSPHATE-P 

4 9.98 SULFATE 

1.454 5241 33766 1 -0.92 
6.301 IO761 97258 1 -2.96 

0.797 251 5 33272 1 1.89 

27.01 8 15431 317651 1 -0.27 

0.00 
---tota I (s)--- 

35.570 481947 

245101 D 

25.0 

20.0 1 
CD, 15.01 

I 

12.00 0 2.00 4.00 6.00 8.00 10.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 14:44:0 



Sample Name : 2451018 
Dilution Factor : 10.00 
Injection Number : 16 
Data File Name : c:\peaknet\data\040623\040623~016.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 2:44:13 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 010056 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

1 2.86 FLUORIDE 
2 3.93 CHLORIDE 

4 5.74 BROMIDE 
3 4.62 NITRITE-N 

5 6.62 NITRATE-N 
6 8.46 PHOSPHATE-P 
7 9.97 SULFATE 

- 

11.034 37758 
25.692 45497 

8.873 32261 
40.305 23287 

8.402 25958 
18.684 12944 
63.603 36989 

Area 

259978 
401 923 
332591 
267658 
352910 
250854 
754266 

BI. 
Code 

%Delta 

-0.92 
-2.96 
-2.05 
-0.98 
1.27 
0.16 

-0.40 

0.00 
---total( s)--- 

1 76.593 2620180 

2451 01 S 

25.04 

20.0; 

I. I 

6.00 8.00 10.00 12.00 0 2.00 4.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 14:58:4 



Sample Name : 245102 
Dilution Factor : 10.00 
Injection Number : 17 
Data File Name : c:\peaknet\data\040623\040623~017.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 25855 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

20.0-- 

15.0-- 
CD, 

10.0-- 

010057 

c 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. 
Num (PPm) Code 

5.0-- 

0 

1 2.86 FLUORIDE 1.373 4926 31875 1 
5.745 9498 88646 1 2 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.69 NITRATE-N 0.657 2059 27420 1 

235644 1 4 9.98 SULFATE 20.076 1 '1 600 
PHOSPHATE-P 

9.98 
2.86 3*93 6.69 

I I I 
/\ PL - /' ,- \ /- 

%Delta 

-0.92 
-2.96 

2.29 

-0.27 

0.00 
---total( s)--- 

27.850 383585 

2451 02 
30.07- 

25.0 I 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 15:13:3 



Sample Name : 245103 
Dilution Factor : 10.00 
Injection Number : 18 
Data File Name : c:\peaknet\data\040623\040623~018.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 3: 13:36 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-#015724 AG14-#101809 
System Operator : RSS 

&I10058 

20.0-- 

15.0-- 
2 

10.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

~ 

1 2.86 FLUORIDE 1.671 581 5 38807 1 -0.92 
2 3.92 CHLORIDE 3.893 641 0 59996 1 -3.29 

NITRITE-N 
3 5.74 BROMIDE 7.292 41 71 47577 1 -0.98 
4 6.66 NITRATE-N 1.400 4335 58515 1 1.89 
5 8.46 PHOSPHATE-P 3.586 241 3 47639 1 0.16 
6 9.98 SULFATE 7.968 4543 93261 1 -0.27 

0.00 
---total(s)--- 

25.81 0 345796 

25.0 30*0: 

2.86 3.92 5.74 6.66 8.46 9.98 

I I I I I I 

I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: P e W e t  5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 1528: 1 



Sample Name : 245104 
Dilution Factor : 10.00 
Injection Number : 19 
Data File Name : c:\peaknet\data\040623\040623~019.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 3:28: 18 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010059 

30.0- 

25.0-- 

20.0- 

15.0- 
'0, 

10.0-- 

Peak Information : All Components 

%Delta Pk. Ret Time Component Name Concentration Height Area BI. 
Num (PPm) Code 

1 3.92 CHLORIDE 
1 3.92 CHLORIDE 

NITRITE-N 
BROMIDE 

2 6.68 NITRATE-N 
PHOSPHATE-P 

3 10.02 SULFATE 

8.902 
8.902 

0.335 

0.133 

15671 137656 1 
15671 137656 1 

1060 14006 1 

90 1549 1 

-3.29 
-3.29 

2.09 

0.13 

0.00 
---tota I (s)--- 

18.272 290867 
I 

2451 04 

3.92 
6.68 10.02 

I I 
L ,'- 0 A -  

+ " : ' : " ' :  / . : . : : . : . : , . .  
0 

--i 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 15:42:5 



Sample Name : 245105 
Dilution Factor : 10.00 
Injection Number : 20 
Data File Name : c:\peaknet\data\040623\040623-020.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 3:43:02 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

20.0 

15.0- 
(I) 
=L 

10.0-- 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 

-- 

010060 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPW Code 

~~~~ ~~ ~ 

3.96 CHLORIDE 
3.96 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.01 SULFATE 

~ 

0.046 107 712 1 -2.30 
0.046 107 712 1 -2.30 

0. I00 95 1172 1 0.00 

0.00 
---tota I (s)--- 

0.193 2596 

2451 05 

25.0 30-01 

/ ' . : : : ' ' ' . !  c__c- ' I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 15:57:3 



Sample Name : 245106 
Dilution Factor : 10.00 
Injection Number : 21 
Data File Name : ... \040623-021 .DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 3:57:43 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 010061. 

25.0- 

20.0-- 

15.0-- 
2 

10.0- 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPW Code 

~ 

2.86 FLUORIDE 
3.93 CHLORIDE 

NITRITE-N 
BROMIDE 

6.68 NITRATE-N 
PHOSPHATE-P 

9.97 SULFATE 

1.486 5275 34509 1 -0.92 
6.336 10682 97803 1 -2.96 

0.762 2378 31836 1 2.09 

25.598 14697 300854 1 -0.40 

0.00 
---total(s)--- 

34.182 465003 

2451 06 

9.97 "'1 : , , ~ , 2.!6 , , '! \, 

6.68 

I I 
/ .  - 0 

c_/ 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PealcNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 18:02:4 



Sample Name : 245107 
Dilution Factor : 10.00 
Injection Number : 22 
Data File Name : c:\peaknet\data\O40623\040623-022.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 4:12:36 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 010062 

25.0 

20.0 

15.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.86 FLUORIDE 
2 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 

3 6.66 NITRATE-N 
PHOSPHATE-P 

4 9.98 SULFATE 

1.364 4875 31673 1 -0.92 
5.61 7 9497 86667 1 -2.96 

0.664 2042 27731 1 1.89 

23.726 13633 278732 1 -0.27 

0.00 
---tota I( s)--- 

31.372 424803 

2451 07 

I 

9.98 
2.86 3.93 6.66 

I I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16:27: 1 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 23 
Data File Name : c:\peaknet\data\040623\040623-023.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/23/04 4:27: I 9  PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\3jun04.sch 010063 

Peak information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

1 2.86 FLUORIDE 
2 3.92 CHLORIDE 

4 5.70 BROMIDE 
3 4.62 NITRITE-N 

5 6.54 NITRATE-N 
6 8.42 PHOSPHATE-P 
7 9.94 SULFATE 

101.420 184248 1267129 2 -0.92 
205.650 191942 1706746 2 -3.29 
97.671 184376 1830598 2 -2.05 

409.123 136649 1510372 2 -1.67 
84.61 9 135387 1824589 2 0.05 

195.984 75844 1399610 2 -0.32 
400.359 123461 2457185 2 -0.67 

0.00 
---total( s)--- 

1494.826 1 1996229 

ccv 

25.0 30.01 
2.86 3‘92 4.62 

20.0 I ‘ I  h 

t 
0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612310 
Current Time : 16:41:5 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 24 
Data File Name : c:\peaknet\data\O40623\040623-024.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\3jun04.sch 

Date Time Collected : 6/23/04 4:42:09 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010064 

' Pk. Ret Time Component Name 
Num 

25.0-- 

20.0- 

Peak Information : All Components 

Concentration Height Area BI. 
(PPm) Code 

10.0-- 

5.0-- 

%Delta 

4.00 10.05 

1 4.00 CHLORIDE 0.005 88 707 1 
1 4.00 CHLORIDE 0.005 88 707 1 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.05 SULFATE 0.021 138 2423 1 

-1.32 
-1.32 

0.40 

0.00 
---total(s)--- 

0.030 3837 

CCB 

I 

t 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/23/0 
Current Time : 16:56:4 
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Boomage: 11 20A 

Project # 

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

TO # Analytical Method 

cc 

Southwest Research Institute 
Dionex DX500 Ion Chromatography Daily Log 

n 

Analyst: 
V 

Conductivity: 17 

010067 

Comments : 

Icv /ccv/Ms:  
1'' Source 

Lot #: 
CCV Conc: CCV Conc: 1 

MS Conc: [ :m 
ELUENT SOLUTION PREP: FV = 2.0L DI H20 
mM Sodium Bicarbonate & 3 mM Sodium Carbonate 

Weight: NaHC03 
Source: 

Lot: /5,308 Lot: 

l m  re  
Other Eluent: 

mA-Autoregen (ASRS) 
Other Regen: 6 

OOOJ mJ 
FRM-226 (Rev 3Mar 03) 

Page 2 of 2 



Schedule File: C:\PeakNet\scheduIe\O40622.sch 

Line Sample Sample Type Level Method Data File 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

STD 8 177-08-IC4 
STD 7 177-07-IC4 
STD 6 177-06-IC4 
STD 5 177-05-IC4 
STD 4 177-04-IC4 
STD 3 177-03-IC4 
STD 2 177-02-IC4 
STD 1 177-01-IC4 
STD 9 177-09-IC4 
ICV 
ICB 

Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Sample 
Sample 

Default Method Path: C :\P EAKN ET\M ETHOD 
Default Data Path: C:\PEAKN EnDATA\040622 
Comment: 
EPA300 & SW 846 9056 

anions040622.met 
anions040622 met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 

040622-001 .dxd 
040622-002.dxd 
040622-003.dxd 
040622-004. dxd 
040622-005.dxd 
040622-006.dxd 
040622-007.dxd 
040622-008.dxd 
040622-009.dxd 
040622-01 O.dxd 
040622-01 I .dxd 

Dilution - _. . . 

1 
1 

1 
1 
1 
1 
1 
1 
20 
1 

1 OlOC68 

PeakNet 5.1 Page 1 of 1 7/1/04 7:26:33 PM 



Method:C:\PEAKNET\METHOD\ANIONS040622.MET Updated:6/22/04 3:53:38 PM Total:7 

3x1 06. 

1. Component:FLUORIDE 
Standard:External Fit Type:Cubic 
0rigin:Force Ca1ibration:Area 
r2=0.999953 
Amt=3,044799e-020*Resp3+ 

-2.870275e-013*Resp2+ 
4.316773e-O06*Resp+O 

2x1 06. m 
3 

1 x l  06. 

2. Component:CHLORIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999821 

1 x l  06. 

Amt=-2.817856e-013*Resp2+ 
6.505570e-O06*Resp+O 010069 

7x1 06. 

6x1 06. 

5x1 O6 

4x1 O6 

3x1 O6 
Q c 

2x1 o6 

4x1 06. 
Q c 

0 

0 

U 1 x i  061 
I 

I _  
'Ow 4.00 8.00 12:OO 16:OO 20:OO 

Amount 

3. Component:NITRITE-N 
Standard:External Fit Type:Linear 
0rigin:Force Ca1ibration:Area 
r2=0.999621 
Amt=2.668e-O06*Resp+O 

0 

0 

0 

'0 4.00 8.00 12.00 16.00 20.00 
Amount 

PeakNet 5.1 Page 

2x104 

7x1 05. 

0 

0 

0 

'0 4.00 8.00 12.00 16.00 20.00 
Amount 

4. Component:BROMIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999954 
Amt=-1.218708e-012*Resp2+ 

1.538449e-O05*Resp+O 

1 x l  06. 

U 

0 

'0' 4.00 8.00 12:OO 16:OO '20:OO 
Amount 

L of 2 6/22/04 3:55:23 PM 



Method:C:\PEAKNET\METHOD\ANIONS040622.MET Updated:6/22/04 3:53:38 PM Total:7 

&L----- 

5. Component:NITRATE-N 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999492 
Amt=-4.209966e-014*Resp2+ 

2.395673e-O06*Resp+O 

6x1 0'. 

1 xi 0' 

8x1 O6 

6x1 O6 m 
p! a 

4x1 O6 

0 

0 

1x106. 

0 

Amount 

7. Component:SULFATE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999728 
Amt=-1.677817e-013*Resp2+ 

8.55897Oe-O06*Resp+O 

0 

0 

Amount 

6. Component:PHOSPHATE-P 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999784 

3x1 O6 

2x1 o6 

1x106 

3 
1 xi o6 

6x1 0" 

0 

0 

PeakNet 5.1 Page 2 of 2 6/22/04 3:55:23 PM 



Sample Name : STD 8 177-08-IC4 
Dilution Factor : 1 .OO 
Injection Number : 1 
Data File Name : c:\peaknet\data\040622\040622~001 .DXD 
Method File Name : ... V4NIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 11 :40:54 AM 
Date Time Updated : 6/22/04 3:48:55 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

010071 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPW 

______-- 

3.97 CH LORI DE 0.00 1106 133 
3.97 CHLORIDE 0.00 1106 133 

1 
1 

NITRITE-N 
BROMIDE 

PHOSPHATE-P 
6.82 NITRATE-N 0.00 2572 205 2 

3 10.1 4 SULFATE 0.00 4850 220 

30.01 25.0 
I 

t 
10.01 

t ?oj 

STD 8 177-08-IC4 

1 - CHLORIDE 2 - NITRATE-N 3 - SULFATE 

I I I 
l 

I 

4.00 6.00 8.00 10.00 12.00 0 2.00 
Minutes 



Sample Name : STD 7 177-07-IC4 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\O40622\040622-002.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 11 5 3 3 3  AM 
Date Time Updated : 6/22/04 3:48:59 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

0 10 0 7 2 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

I 2.86 
2 3.96 
3 4.68 
4 5.84 
5 6.78 
6 8.56 
7 10.12 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.1 0 
0.30 

15684 2442 
1621 1 1759 
28066 2890 
5624 498 
31 824 2358 
1 1247 601 
38142 1876 

STD 7 177-07-IC4 

25*0 t 
20.01 

t 

5.01 
PHOSPHATE-FP - SULFATE 

---- _tl__ -_ .-. ----, ; _c___c_c_(------ 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 



Sample Name : STD 6 177-06-IC4 
Dilution Factor : I .OO 
injection Number : 3 
Data File Name : c:\peaknet\data\040622\040622-003.DXD 
Method File Name : ... \ANIONS040622.met 
Schedule File Name : c:\peaknet\schedu1e\040622.sch 

Date Time Collected : 6/22/04 12:10:15 PM 
Date Time Updated : 6/22/04 3:49:04 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 010073 

30.0- 

25.0-- 

20.0-- 

15.0-- 
'"1 

Peak Number Peak Retention 
Time 

Peak Information : All Components 

Component Name Concentration, 
PPm (PPm) 

Peak Area Peak Height 

I 2.86 
2 3.96 
3 4.68 
4 5.85 
5 6.76 
6 8.54 
7 10.1 0 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
1 .50 

99663 
75370 
153456 
29766 
17041 3 
56740 
173676 

14259 
821 9 
151 91 
2560 
12313 
2997 
8397 

STD 6 177-06-lC4 

1o.oj 

6 - PHOSPHATE-$ SULFATE 1 F L U O ~ - % ~ ~ & - &  1TE-N 5 NITRATE-N 

--- 

I 
4-BROMIDE 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 



Sample Name : STD 5 177-05-IC4 
Dilution Factor : 1 .OO 
Injection Number : 4 
Data File Name : c:\peaknet\data\O40622\040622-004.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\O40622.~ch 

Date Time Collected : 6/22/04 12:24:55 PM 
Date Time Updated : 6/22/04 3:49:08 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14410180 
System Operator : RSS 

30.0- 

25.0-- 

20.0 -- 

15.0 
Y 

10.0- 

I Peak Information : All Components 

-- 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

- 

2.86 
3.94 
4.66 
5.82 
6.72 
8.53 
10.09 

FLUORIDE 1 .oo 
CHLORIDE 1 .oo 
NITRITE-N I .oo 
BROMIDE 1 .oo 

N ITRATE-N I .oo 
PHOSPHATE-P 1 .oo 

SULFATE 3.00 

214673 
147584 
324429 
61 824 

351 545 
120558 
343827 

30598 
16282 
31 240, 
5247 
25507 
6282 
16699 

STD 5 177-05-IC4 



Sample Name : STD 4 177-04-IC4 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : c:\peaknet\data\040622\040622-005.DXD 
Method File Name : ... WNIONS040622.met 

Date Time Collected : 6/22/04 12:39:36 PM 
Date Time Updated : 6/22/04 3:49:11 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 

Schedule File Name : c:\peaknet\scheduIe\040622.sch System Operator : RSS 010075 

I 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

4 - BROMIDE 

I 
'\ / it 

.-I__ ' -  

I 2.88 
2 3.94 
3 4.66 
4 5.80 
5 6.64 
6 8.53 
7 10.10 

15.0-- 
2 

10.0-- 

5.0- 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0 -. 

5.00 124931 1 183737 
5.00 764286 86778 
5.00 176301 8 173760 
5.00 328544 28053 
5.00 2040797 149957 
5.00 663949 351 54 
15.00 173921 9 8651 1 

L -- 

___( 

STD 4 177-04-IC4 

25.0 111 
1 - FLUORIDE 

I 3 - NITRITE-N 

I 5 - NITRATE-N 
20.01; 

f 2 - CHLORID 

I 
7 - SULFATE 

I I 



Sample Name : STD 3 177-03-IC4 
Dilution Factor : 1.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\040622\040622-006. DXD 
Method File Name : ... WNIONS040622.met 

Date Time Collected : 6/22/04 1254: 16 PM 
Date Time Updated : 6/22/04 3:49:15 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 

Schedule File Name : c:\peaknet\schedule\040622.sch System Operator : RSS 010076 

15.0-- 
'"1 

10.0-- 

5.0- 

Peak Information : All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPm) 

I 

____-- - 

1 2.88 FLUOR1 DE 10.00 2665804 366427 
2 3.96 CHLORIDE 10.00 1655893 184330 
3 4.69 NITRITE-N 10.00 370701 2 357947 
4 5.81 BROMIDE 10.00 688272 59797 
5 6.61 NITRATE-N 10.00 45471 16 3281 31 
6 8.50 PHOSPHATE-P 10.00 14281 73 77538 
7 10.09 SULFATE 30.00 3773275 191012 

25.0 30-01 I 20.0 

O I- _-- 

2 - CHLORID 

I 

STD 3 177-03-IC4 

I 4-BROMIDE 

1 1  

7 - SULFATE 

1 
I ,  

p - 4  

t 

0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 



Sample Name : STD 2 177-02-IC4 
Dilution Factor : 1.00 
Injection Number : 7 
Data File Name : c:\peaknet\data\O40622\040622-007.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 1 :08:57 PM 
Date Time Updated : 6/22/04 3:49:18 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS N O 0 7 7  

25.0-- 

20.0-- 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm 

1 
2 
3 
4 
5 
6 
7 

2.89 
3.96 
4.72 
5.81 
6.58 
8.49 
10.06 

FLUOR1 DE 
CH LORI DE 
NITRITE-N 
BROMIDE 
NITRATE-N 

PHOSPHATE-P 
SULFATE 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
45.00 

4096803 
2631 927 
5660428 
107021 6 
7296057 
2279473 
6051 191 

546794 
278791 
528607 
94254 
514667 
125893 
306767 

15.01 

10.0 

5.01 

t \ 

STD 2 177-02464 

4 - BROMIDE 

I 

6 PHOSPHATE-P 

I 

I 

0 2.00 4.00 6.00 8.00 10.00 1 

Minutes 



Sample Name : STD 1 177-01-IC4 
Dilution Factor : 1.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\040622\040622-008.DXD 
Method File Name : ... MNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 1 :23:39 PM 
Date Time Updated : 6/22/04 3:49:22 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS C.10078 

30.0- 

25.0- 

20.0- 

15.0- 

Peak Information All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPm) 

20.00 5470798 682986 

667759 
131 327 

10087786 701 908 
1751 23 
422992 

I 2.89 FLU 0 RI DE 
2 
3 
4 
5 
6 
7 10.01 SULFATE 

CHLORIDE 20.00 3633847 373479 3.96 
4.72 NITRITE-N 20.00 751 8140 
5.80 BROMIDE 20.00 1468576 

8.45 PHOSPHATE-P 20.00 31 51 553 
60.00 8338830 

6.54 NITRATE-N 20.00 

I 

5.0 

I 

STD 1 177-01-IC4 

6 PHOSPHATE-P 

4 BROMIDE 

I 

A -  --- , 

t 
4.00 6.00 8.00 10.00 12.00 0 2.00 

Minutes 



Sample Name : STD 9 177-09-IC4 
Dilution Factor : 1 .OO 
Injection Number : 9 
Data File Name : c:\peaknet\data\O40622\040622-009.DXD 
Method File Name : WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 1 :46:11 PM 
Date Time Updated : 6/22/04 3:49:26 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 
System Operator : RSS 010079 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

1 4.05 
1 4.05 

C H LORI DE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.00 763 
0.00 763 

67 
67 

20.01 

5.01 

STD 9 177-09-IC4 

1 CHLORIDE 

t I 
I 
0 2.00 4.00 6.00 8.00 10.00 12.00 

-------+ 

Minutes 



Sample Name : ICV Date Time Collected : 6/22/04 3:20:43 PM 
Dilution Factor : 20.00 System Name : Dx-500 
Injection Number : 10 Detector Name : Conductivity Detector 
Data File Name : ... \040622-010.DXD Column Type : AS14-#015724 AG14#1018096 
Method File Name : C:\PeakNet\method\ANIONS040622.met System Operator : RSS 
Schedule File Name : c:\peaknet\schedule\040622.sch _ -  

010080 
I Peak Information : All Components 

Pk. Ret Time Component Name 1 Num 
Concentration 

(PPm) 
Height Area BI. %Delta 

Code 

_____ -- -- 
180581 1279152 2 -0.46 

-1.98 
-0.64 

102.31 8 
206.674 19441 5 

41 1.331 

195.509 

2.88 FLUORIDE 
3.97 CHLORIDE 

5.81 BROMIDE 

1715979 2 
97.137 179452 1820599 2 

133818 1519813 2 
1836684 2 85.162 131899 

74697 1395936 2 10.13 SULFATE 397.367 1 19590 2437852 2 

1 
2 
3 
4 
5 
6 
7 

0.17 
2.09 
0.63 
1.20 

4.69 NITRITE-N 

6.68 NITRATE-N 
8.50 PHOSPHATE-P 

---total( s)- 
1495.497 1 20060 1 4 0.00 

I I 

ICV 

3.97 
2.88 I 4.69 

20.0 I I 

15.0 i 

lo*\ 5.0 

6.68 

I 10.13 
I 

1 : ..____---I 

8.00 10.00 12.00 4.00 6.00 0 2.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612210 
Current Time : 15:56:4 



Sample Name : ICB 
Dilution Factor : 1.00 
Injection Number : 11 
Data File Name : .\040622-011. DXD 
Method File Name : C:\PeakNet\method\ANIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

V.UL 

Date Time Collected : 6/22/04 3:35:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG1441018096 
System Operator : RSS 

010081 

20.0 

15.0- 

10.0-- 

r Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPW 

Height Area BI. %Delta 
Code 

0.000 58 679 1 9 G3 1 -0.33 
0.01 6 181 2433 1 

NITRITE-N 

NITRATE-N 
BROMIDE 

PHOSPHATE-P 
10.13 SULFATE 0.006 56 671 1 1.20 

0.00 
---total( s)- 

0.022 3783 

I 
ICB 

30.05 

8.00 10.00 12.00 2.00 4.00 6.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/22/0 
Current Time : 15:57:2 



SOUTHWEST RESEARCH INSTITUTE 
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010082 TASK ORDER: 040521-5 

Certificates of Analysis 
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010083 

3050 Spruce Street 
Saint Louis, Missouri 63105 USA 

Telephone (BOO) 5214959 (314) 
Fax (800) 325-5052 (314) 77.5757 SIGMA-ALDRICH Uc At www.sigma%ldrkh.com ., , ; 

ATTN: MICHAEL HARDY 
FAX: 210 5 2 2  3649 
LLM 

i Certificate of Analysis1 I 
PO NBR.: 

PRODUCT NUMBER: 24479-1 LOT NUMBER: 03929CV 

PRODUCT NAME: POTAsSIUWTIMGNYLL-TARTRATEHYDRATE, 
99+% 

FORMULA: C4H4K07SB ,XH20 

APPEARANCE 

INFRARED SPECTRUM 

OPTICAL ROTATION 

TI TRATION 

FCRMULA WEIGHT; 324.92 

WHITE POWDER AND CHUNKS 

CONFORMS TO STRUCTURE. 

+141.21 DEGREES (C=2%,  K20) 

3 6 . 9 %  SB (WITH IGDINE) 

I 

I 

I 

I 

I 

I 
I 

I I 

I 
I I 

I 

I 

i 

! 
I 

. i  

I 

ALDRLCH CHEMICAL COMP&?d 

JUNE 18, 2004 
ROPNIE MARTIN i I  

I 

I 

I 

I 

I 
I I 

I 
I I 

I 
! '  

I * *  TOTQL PAGE.01 ** 

http://www.sigma%ldrkh.com


Certificate of Analysis Fisher Scientific Company 
Chemical Manufacturing Division 

1 Reagent Lane 
Fair Lawn, NJ 07410 
Phone: (201) 796-71 00 Fax: (201) 796-1 329 

APPEARANCE 
ARS/PHOS/SILICATE 

010084 

PASS/FAI L PASS WHITE CRYSTALS 
0.001 0 

Catalog Number A674 Report Date 7/21/97 Mfg. Date 7/14/97 

LHLWKIUt 

HEAVY METALS 
IDENTIFICATION 
INSOLUBLE MATTER 
MAGNESIUM &CATIONS-% 
NITRATE 

LotNumber 975140 Sample ID A674..975140.61. I 

% 0.0003 
PASS 

% 0.0020 
% 0.01 6 
PASS/FAIL PASS 

i 

I Description AM M ON I U M MOLYBDATE , A. C. S . 

This is to certify that units of the above mentioned lot number were tested and found to comply with the 
specifications of the grade listed. The following are the actual analytical results obtained: 

IASSAY I% I 82.0000( 

IPHOSPHATE (PO41 IPPM I 2.5001 
I I 

SULFATE (S04) 1% I 0.0070 

Lab Manager Fair Lawn Lab Manager BPF 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog 
number listed above. If there are any questions with this certificate, please call Chemical Setvices at (800) 227-6701 



Fisher Scientific Company Certificate of Analysis 
Fisher Scientific's Quality System is Certified to Chemical Manufacturing Division 

1 Reagent Lane 
Fairlawn, NJ 0741 0 
Phone: (201) 796-7100 Fax: (201) 796-1329 

L IS09002 (9994) standard by DNV 

010085 
Cert. # 96-HOU-AQ-8052 

Catalog Number A300 

Lot Number 0361 10 

Report Date 9/26/03 Mfg. Date 9/1 0/03 
Sample ID A300. .O361 I O .  B1. 

This is to certify that units of the above mentioned lot number were tested and found to comply with the 
specifications of the grade listed. Certain dsta have been supplied by third parties. Fisher Scientific expressly 
disclaims all warranties, expressed or implied, including the implied warranties of merchantability and fitness 
for a particular purpose. Unless otherwise stated, these products are not intended for dialysis, parenteral or 
injectable use without further processing. The following are the actual analytical results obtained: 

ALUMINUM (AI) 
AMMONIUM (NH4) 
APPEARANCE 

ARSENIC (As) 
ASSAY 
BORON (B) 
CALCIUM (Ca) 
CHLORIDE 
CHROMIUM (Cr) 
COLOR 
COPPER (Cu) 
GOLD (Au) 
HEAVY METALS(AS Pb) 
IDENTIFICATION 
IRON (Fe) 
SUBS. REDUCING KMN04 
LEAD (Pb) 
MAGNESIUM (Mg) 

0.2 Maximum 
1 Maximum 
Colorless and free from 
suspended or insoluble 
matter 
0.004 Maximum 
95.0 to 98.0 
0.01 Maximum 
0.3 Maximum 
0.1 Maximum 
0.2 Maximum 
10 Maximum 
0.1 Maximum 
0.3 Maximum 
0.8 Maximum 
Pass test 
0.2 Maximum 
2 Maximum 
0.3 Maximum 
0.3 Maximum 

PPM 
PPM 
REPORT 

PPM 
w/w % 
PPM 
PPM 
PPM 
PPM 
APHA 
PPM 
PPM 
PPM 
PASSFAIL 
PPM 
PPM(AS S02) 
PPM 
PPM 

0.001 
0.750 

CLEAR COLORLESS 
LIQUID 

<0.001 
95.8000 
<O.OOl 0 
0.007 

<o. 100 
0.001 

5 
~0.001 
<0.001 

0.16 
PASS 
0.006 

<2 
c0. 001 
0.002 

'Lab manager Fair LabManagerBPF 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog 
number listed above. If there are any questions with this certificate, please call Chemical Services at (800) 227-6701 



Fisher Scientific Company Certificate of Analysis 
Chemical Manufacturing Division 

I Reagent Lane 

Fisher Scientific's QuaMty System is Certified to 
IS00002 (1 994) standard by DNV 
Cert. # 96-HOU-AQ-8052 

Catalog Number A300 

Lot Number 0361 10 

Fairlawn, NJ 0741 0 
Phone: (201) 796-7100 Fax: (201) 796-1329 

Report Date 9/26/03 Mfg. Date 911 0/03 
Sample ID A300..036110.Bl. 

010086 

I h i s  is to certify that umts of the above mentioned lot number were tested and found to cornply with the 
specifications of the grade listed. Certain c'sta have been supplied by third parties. Fisher Scientific expressly 
disclaims all warranties, expressed or implied, including the implied warranties of merchantability and fitness 
for a particular purpose. Unless othenvise stated, these products are not intended for dialysis, parenteral or 
injectable use without further processing. The following are the actual analytical results obtained: 

MANGANESE (Mn) 
MERCURY (Hg) 
NICKEL (Ni) 
NITRATE (N03) 
PHOSPHATE (P04) 
POTASSIUM (K) 
RES IOUE AFTE R I G N IT. 
SODIUM (Na) 
TIN (Sn) 
TITANIUM (Ti) 
ZINC (zn) 

0.2 Maximum 
5 Maximum 
0.1 Maximum 
0.2 Maximum 
0.5 Maw'mum 
0.3 Maximum 
3 Maximum 
0.3 Maximum 
0.2 Maximum 
0.3 Maximum 
0.2 Maximum 

PPM 
PPB 
PPM 
PPM 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 

0.001 
.ooo 

0.001 
0.050 

0.100 
0.001 
(0.10 
0.001 
<0.001 
<0.001 
<0.001 

. . . . .  
. , . . . . . . 

. . .  . . .  . . . . . .  
. . , , , , . . . . . r .  r ; .  . . . . . . , . . . . . . . :. . . 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog 
number listed above. If there are any questions with this certificate, please call Chemica! Services at (800) 227-6701 



L Fisher Scientific Company Certificate of Analysis 
Chemical Manufacturing Division Fisher Scientific's Qualify System is Certified to 

IS09002 (9994) standard by DNV 
Cert. # 96-HOU-AQ-8052 1 Reagent Lane 

Fairlawn, NJ 07410 
Phone: (201) 796-7100 Fax: (201) 796-1329 

010087 

I Catalog Number A61 I Report Date 7/17/03 Mfg. Date 7/1/03 I 
Sample ID A61 ... 035244.81. 

ACID, A.C.S. 

This is to certify that units of the above mentioned lot number were tested and found to comply with the 
specifications of the grade listed. Certain dsta have been supplied by third parties. Fisher Scientific expressly 
disclaims all warranties: expressed or implied, including the implied warranties of merchantability and fitness 
for a particular purpose. Unless otherwise stated, these products are not intended for dialysis, parenteral or 
injectsble use without further processing. The following are the actual analytical results obtained: 

APPEARANCE 
ASSAY 
HEAVY METALS(AS Pb) 
I DENT1 F ICATION 
IGNITION RESIDUE 
I RON 
S P E C 1 F IC ROT AT I ON 

APPEARANCE 
ASSAY 
HEAVY METALS(AS Pb) 
IGNITION RESIDUE 
I RON 
S PEC I F IC ROTAT I ON 

White crystalline powder 
99.0 Minimum 
0.002 Maximum 
Pass test 
0.1 Maximum 
0.001 Maximum 
+20.5 - +21.5 

White crystalline powder 
99.0 Minimum 
0.002 Maximum 
0.1 Maximum 
0.001 Maximum 
20.5 to 21.5 

REPORT 
Yo 
% 
PASSIFAIL 
% 
Yo 
DEGREES (+ 
OR -) 

REPORT 
% 
?h 
% 
Yo 
DEGREES (+ 
OR -) 

FINE WHITE CRYSTALS 
99.7000 

0.0006 
PASS 

0.03000 
0.00040 

21 .IO0 

FINE WHITE CRYSTALS 
95.7000 
0.0006 

0.03000 
0.00040 

21.100 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog 
number listed above. If there are any questions with this certificate, please call Chemical Sentices at (800) 227-6701 



7 

--m 
Fisher Scientific Company Certificate of Analysis I 

Chemical Manufacturing Division Fisher Scientific's Quality System is Certified to 
- IS09002 (1 994) standard by DNV 

This is to ceriify that units of the above mentioned lot number were tested and found to comply with the 
specifications of the grade listed. Certain data have been supplied by third parties. Fisher Scientific expressly 
disclaims all warranties, expressed or implied, including the implied warranties of merchantability and fitness 
for a particular purpose. Unless otherwise ststed, these products are not intended for dialysis, parenteral or 
injectable use without further processing. The following are the actual analytical results obtained: 

Catalog Number A929 

Lot Number 038638 

ALDEHYDE 
APPEARANCE 

Report Date 320104 Mfg. Date 2/6/04 

Sample ID A929..038638.BIa 

ASSAY 

0.002 Maximum YQ 0.00050 
Clezr colorless liquid REPORT CLEAR, COLORLESS 

LIQUID 
99.5 Minimum Yo 99.7000 

COLOR 5 Maximum APHA 
DENSITY @ 25 DEG C 0.7857 Maximum GM/ML 
EVAPORATION RESIDUE 1 Maximum PPM 
FLUORESCENCE BKG-PPB I Maximum PPB 
I DE NTI F CAT I ON PASSlF AIL 
ISOPROPYL ALCOHOL 0.05 Maximum % 
SUBS. REDUCING KMN04 Pass test PASSlFAl L 
METHANOL 0.05 Maximurn YO 
0PT.ABSORBANCE @ 330 1.OQ Maximum ABSORBANCE 

0PT.ABSORBANCE @ 340 0.06 Maximum ABSORBANCE 

0PT.ABSORBANCE @ 350 0.010 Maximum ABSORBANCE 

OPT ABS 400 - 350 NM 0.01 Maximum ABSORBANCE 

PESTICIDE RESIDUE AN 10 Maximum NGlL 

Pass test 

UNITS 

UNITS 

UNITS 

UNITS 

5 
0.7856 
0.40 
4 .oo 
PASS 
0.01 0 
PASS 
0.030 

0.5900 

0.0400 

0.0020 

0.002 

I 0.0000 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog 
number listed above. If there are any questions with this certificate, please call Chemical Services at (800) 227-6701 



- 
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Fairlawn, NJ 07410 
Phone: (201) 796-7100 Fax: (201) 796-1329 

Fisher Scientific Company Certificate of Analysis 
Chemical Manufacturing Division . Fisher Scientific's Quality System is Certified to 

010089 

Lot Number 038638 

1 Catalog Number A929 1 Report Date 220/04 Mfg, Date 2/6/04 1 
Sample ID A929. 038638.31. 

This is to certify that units of the above mentioned lot number were tested and found to comply with the 
specifications of the grade listed. Certain dsta have been supplied by third parties. Fisher Scientific expressly 
disclaims all warranties, expressed or implied, including the implied warranties of merchantability and fitness 
for a particular purpose Unless othenvise stated, these products are not intended for dialysis, parenteral or 
injectable use without further processing. The following are the actual analytical results obtained: 

REFRACTIVE INDEX @25 1.3555 - 1.3580 
TITRATAELE ACID 0.0003 Maximum 
TITRATABLE BASE 0.0006 Maximum 
WATER (H20) 0.5 Maximum 
SOLUBILITY IN WATER Pass test 

1.3561 
O.OOO30 

<0.00010 
0.300 
PASS 

.......................................... .w .&@:-;: 
. . . . . . . . . . . .  

. . . . . .  . . .  ..... 
. . . . .  ,' . . . . . .  *. j;. . . . . . . .  .:.r . . . . . . . . . . . . .  . . .  

* Lab manager BPF 

Note: The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog I number listed above. If there are any questions with this certificate, please call Chemical Services at (800) 227-6701 I 





Tbis Certified Refertnce 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 
EURACHElvflCITAC Guide; Quantifyhg Uncertainty m Aaalyticd Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production o f  ref-- materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical pr'mciples 
IS0  Guide 3 1: Contents of certificates of reference! materials 
NIST Technical Note 1297 
ILACICi12-2000: Guidelines for the requirements for the competence of reference materials productrs 
ISOIREMCO "280 
Materia1 Source: 
All analytes and matrix meterials are obtained and verified by SPEX CertiPrep from pre-qudifcd vendors u per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials wed in the preparation and t&ng of 
SPEX Ce-p CRMs are tracked and d o c u a d ,  For M e r  infomation contaa CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted seria?ly with matrix of a purit>( at or greater than the purity of t&e 
original-matrix solution, If dilution is mquired the dilueat mast be compatible with all ccrtificd analyta and contain 
stabilizers appropriate for &e period of intended ust. The CRM can also be used as a spike or witb a spike, again with 
appropriate cornpdiili~ consideratluns. All solutions should be thoroughfy mixed, by shakhg, prior to psc and never 
pipetted dirtctly from the bottle. All surfhces that come in contact with the solution must be thorougl& cleaped and 
leached prior to use. Dilutions should be performed anly with Class A volumetrk glasswara .. 
Method of Preparation: 
CICan laboratory procedures and techniques have been used thmghout the preparation. AI! materials, equipment, 
apalytical instrumentation and personnel have been qudified prior to use. The highest purity acids agplicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottleJ, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 A p p d i x  X2. Random, replicate salnples of the final, packaged matMia1 have been aadyzed fat the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=sb is employed to dctmint the sampling size 
S E relative standard deviation in % for one component of the sample. (it. The sub-sampling unceaty) 

k," mass of subsamplo necessary to enme a relative sub-sampling enor of 1% (68% confidence level) iP a single 
detmnination 
Statistical estimator and Coafideace hits:  
The certified value 'x' listed on the revem ofthis document is at the 95% level of confidence and can be -sed as 
x = x+/-U where X =TWC value (Labeled Value), U- Expanded uncertainty 
Ulku, where Ica2 is the co~aagc factor at .the 95% confidence level 
U, is obtained by combining the individual element standard ullcCrtainty components uk and U, .Ish2 
Certification Traveler Report: 

tfie lot number of this CRM. For further infirnation contact CRM Sdes. 
Legal Notice: 

CartiFnp reference materials arc not for any cosmetic, drug or household application and 81% to be used ody by 
qualitled individd who we trained in ~propiktc procedures. No claims against SPEX CedNp, Inc. Of My kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shan be 
h n  the purchase price. In no event shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, s p e w  or 
consquential damages. 

010091 

- the subsampling mass 

- 

certified vd~es reported wen derived frw Traveler Report (Spa CcrtiPrcp's trawibility documentation) identified by 



Q 2000 SPEX CertiRep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the followhg 
guides: 
Guide To The Expmsim M Vncertahty In Measurement 1995 
EURACHEWCITAC Guide: QuantQhg Uncertainty m Analytical Measurement - Second Edition 0 1 0 0 9 3 
IS0 Guide 34: Quality system gaidelines for the production of refemce materials. 
IS0 Guide 13025: Certification of reference materials, general and statistical p r h d p l ~  
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference materials producen 
ISo/REMCo N280 
Material Source: 
All malytes and matrix materials ate obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelmes. Vendor identifications are proprietary, however sources of all materials used in the preparation and tcsthg of 
SPEX Ccrtiprep C W  arc tracked and doeumented. For further information contact CRM Sales. 
Instructions for Use: 

usage of this CRM is ia neat form or diluted serially with matrix of a purity at or greater than the pudy of the 
original matrix solutioa. Ifdi&ion is required the dilutnt must be compatible with all certified adytes and contain 
stabilizers appropriate fir &e period of intended use, The CRM catl also be used BS a spike or with a spike, agah With 
appmpdatc cornpatiiility cmsideratim. AU sofutions should be thoroughly mixed, by shaking, pnor to use and n m r  
pipetted dirtctly fibm the boule, All surfaces that come in contact with the solution must be thoroughly c h e d  and 
leached pnor to use. Dilutions should be performed only with CLSSS A vofumetric glasswsre. 
Metbod of Preparation: 
Clean laboratory procedures and techniques have been used thmfiout the preparation. All materials, equipment, 
Udfical Wrurnentation and personnel have ban qualified prior to we. The high@ pvrlty acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and CJass A glassware haw been used in all prep don^. 
Homogeneity: 
"he Homogeneity ofthe CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, rcpiicatc sampJes of the final, packaged material have been analyzed for the 
certified values by procedures consisteat with tbe intended use of the CRM. 
The mathematical expression k ,=sb  is employed to determine the sampling size 
S relative standard deviation in % for one component of the sampIo. (it. The sub-sampling uncertainty) 
m -the subsampling m a ~ s  
k, mas^ of subsampla ~lecesmy to ensure a relative sub-sampling emr of 1 % (68% confidence level) in a single 
dcttrminatian 
statistical estimator and Confidence limits: 
The c d f b d  value 'x' listed on the =verse of this document is d the 95% level of confidence and can be expressed as 
X = X+/-U when X =True value (Labeled Value), U= Expanded uncatainv 
u..ku, where IC+ is the coverage factor at the 95% confidence lcvel 
U, 
Certification Traveler Repod: 
AD certified values reparted wcrf derived frog Traveler &port (Spex CutiPrep's traceability documentation) identified 
tbC lot n m k  of this CRU For finther information contact CRM sales. 
Legal Notice: 
SPEX CertPrcp reference materiafs arc not for any cosmctjc, drug or bousshold application and are to be used O@ by 
qualified individuals who me mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, wbetber based 

A S M  Guide D6362-98 

. 

" 

obtained by combining the individual element standard uncertainty components UL and u, ~ C U ?  

breach of warranty, alleged negligence, or otherwise, with mpcct to this RM shall be m t W  
the purchase price. In no event shall SPEX CertiPnp, Inc. be liable for any loss o f  profits or any incidtntal, special, or 

coasequtatial damages. 



Certified Value: 1001.5 m%/L 
Uncertainty Associated witb Measurement: 
Certitied Vahte b Traceable to: 

The CRM is prepared gravimetrically using high purity Sodium Nitrite Lob# 0791R I The 
d e d  value listed is the average of values obtained by classical wet -y and Ion Chromatography 

Refer to side 2 for details of measurement uncertahtks. 

+I, 3.0 mg/L 
SpEX CRM 0902 

€UlalySiS. 

Classical Wet Assay: 1ooomg/L 
Metbod: Titration with KMN04 that was standardized against Sodium Oxalate NIST SRM 40h 

Instrumentation Analysis By Ion Chromatography: 1003 mg/L 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Andy&: 
Im loll m%L 
Br 4 0  NO3 4 0  
c1 4 0  PO4 al .8  
F a . 4  SO4 4 . 4  

Balances are calibrated regularly with weight sets traceable to NIST #32856, fc32857 and osher~ 
This CRM is guaranteed stable to +/-0.5% ofthe c#tificd concentration inclusive of uncednty 
of measuremeats and other such as transpiration losses, for a period of one year .fioern the 
date of certificatkm. This guarantee is valid only when the material is kept tightly capped and 
transpoated and stored under laboratory conditions. 

Date of Certification: MAR - -  . certaing officer: /K 

Q 2 0  SPEX CertiPrep, Inc. 



This certified Reference Material has been prepared and certified under an IS0 9001 systwn consistent with the foUmhg 

Guide To be Expression Of Un-ty In Measurement 1995 
~ C H E M / C I T A C  Guide: Quantifying Uncertainty in Analfical Measurement - Second Edition 

I S 0  Guide 34: Quality system midclines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refmce materials 
MST Technical Note 1297 
UC-G12-2000; Guidelines for the requirements for the competence of reference maten'als producers 
ISO/REMco N280 
Material Source: 
A11 analyks and matrix materials are obtained and verified by SPEX CertiPrep from prt-qualified vendon 85 per IS0 PO00 
&de!ines. Vendor identifications an prcpriekry, however sources of all m a t e r a  used in the prepadon aod t d n g  of 
SPEX Cwtiprcp CRMS arc -ked and documtnted. For further hfom&oa contact CRM Sal& 
Instructions for Use: 
Primary usage of this CRM is m ntat fbrm or ditutcd serially with mX of a purity at or great^ than the Prrrity of the 

matrix solution. If dilation is required the dilucnt must be cornpatile with all certified d y k s  and contain 
stabilizers appropriate for the pniod of intended use. The CRM cg[l rrlso be used as E spike or with a spike, again with 
apprOpri8te compatibility considtsations. All solutions should be thoroughly mixed, by shaking, prior t~ use aad D C Y ~  
pipetted directly fibm the bottle. All surfaca that come in contact with the solution must be thoroughly cleaned and 
Ieachtd prior to use. Dilutions should be pdomed only w h  Class A volumetric glassware. " 

Method of Preparation: 
Clean laboratcry procedures and techniques haye been used throughout the preparation. All materials, equipment, 
dyh'cd htmmtntafion and ~ o m d  have been qualified prior to use. The highestpurity acids appIicabk, 18 megohm, 
double deionized water, acid-leached triplc-rinsed bottles, and Class A glasswme have been used in all preparation^. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procaduros consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random, replicate samples of the final, packaged material have been analyzed fur the 
certified vahcs by procedws consistent with the intended use of the CRM. 
The mathematical Rcphssion k,-sh is employed to dctermme the sampling size 
S rdativc standard deviation m % for one compunmt of the sample. (je. The sub-sampling unccrtamty) 
m = the sub-sampling lfuls~ 
k p  m . 8 ~ ~  of sub-sample necessary to eosu~c a relative t;ub-sampling error of I % (68% confidence level) Ja a singla 
determination 
Statistical estimator and Confidence bi t s :  
The Certified vahle 'x' listed on the mne of this document is at the 95% ICVCI of confidence and CILL~ be expressed a~ 
X a %+/4 where X =True value (Labeled Vdue], Up Expanded uncertainty 
Ulku, where b 2  t the C W ~ C  factor at the 95% con5donce level 
& 
Cedication Traveler Report: 
All d d  values reported were derived from Traveler Rcprt (Spex Ccrtiprep's traceabi'lity documentation) identified by 
the lot number of this CRM. Far firrttrer infonnadon contact CRM Salts. 
Legal Notice: 
SPEX CcctPrep rcfwence materials an not for any cosmetic, drug or household application and m to be L& oaly by 
qualified individuals who are mined in nppropriate ~rocedures. No claims against SPEX C~ftiiep, luc. of any kiad 
whatsoever, whether based MI breach of warranv, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price, In PO cymt shall SPEX CtrtiPrep, Inc. be Liable for any loss of profits or any i n c j d a  special, or 
consequential damages. 

guides: 

010095 ASTM Guide D6362-98 

- 

obtained by combining the individual element standard uncrrtainty c~mpanents q and U, 





4 Tbk Certified Refwcpcc Mr.e.rial has been prepared and certified under an IS0 9001 system consistent witb the fuUowhg 
guides: rs 

/SO Guide 34: Quality system guidelines for the produdan of rcfance materials. 

. *  *: ... ., .. .. .I 
Guide To The Expression Of Uncertainty fn Messm-nt 1995 
EURACHEM/C~AC Guide: Quantifyiag Uncertainty iCr Analyh'cd Measuremat - Second Edi thn  
ASTM Guide D6362-91 

IS0 Guide 17025: Ctrtificah'on ofrefueacc materials, general and statistical principks 
I S 0  Guide 3 1 : Conteats of certificates of reference materials. 
NIST TGchnical Note 1297 
Iw\CICi12-2000: Guidelines for tbc rquirements for the cornpttencc of reference maictials producers 
1smm Nzso 
Material Source: 
AI1 ~1)dyt.c~ and matrix mattrials art obtained md verified by SPEX CertiPrcp from prc-qudifkd vendors as pet IS0 9OOO 
guidcl i i .  Vendor id.mt&atioa are proprietary, however sources of all materials used in the prcparalion and testing of 
9- W n p  C I W  an iracked and documented. For furtba hfomdon Contad CRM Sales. 
r-nst;mctions for use; 
Primary u s q c  of this CRM is in neat form or diluted serially witb matrix of a purity at or greater than .the p\sity of the 
original matrix solution. Ifdiftrh'on is required the dil- must be cornpahbk with all certified ahalytts and contain 
stabilizers approprhte for tbe Mod of intcbdcd use. I'be a c8n dso be used at 8 spike or wirh a sp&q again With 
appropriate compatibility considerations. All solutions &odd be thoroughly mixed, by s h a g ,  prior to use and mer 
pipetted dittctlly from tbt bode. AU surbces that come confact with the solution murt be th~rotlgMy cleaned and 
leached prior to use. Dilutions should be perfomcd ollry with Class A volnmctric g1psswat.c. 
Method of Preparation: 
Clean laboratory prwtdurts and techniques have been used dvoughout the preparation. All materials, e q ~ $ m ~ W ,  
andficd instmmcnm'on 8nd pcrsomel bavc bets qualified prior to use. ?he highest purity acids appEcable, t 8 megohm, 
double deionizGd water, acid-ltacbed triple-rinsed bottles, and Class A glBsswarc have been used in ail pmparaths. 

A. - 01009-7 
* 

rl 

E o  m o g en eity: 
The Homogeneity of tbt CRM bas been c o n h c d  by procedure^ cmsktent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appeodix X2. Random, replicate samplcs of tbe final, p x k q e d  rnatm-ai have been m d p d  for tbt 
certified values by procedures c o n s h t  with the iattaded use of the CRM. 
Th e  m&cmatical expression k=&i is employed to determine the sampling s i u  
s 

- 

relative standard deviation in % far one component of the sample. &. The sub-smpling uncutaintyl 
rn = the sub-sampling mas 

dctmination 
statistical estimator and Codidence Uimits: 
The ctrtified value 'XI fisttd on tbc reve~se ofthis document is at tbe 95% Iwtl of confidence and can be expressed as 
X - x+/-U wbcn X =Tme value (Labeled Vefuk), VI Epandcd UncertainQ' 
WI.Jm, wbwt b 2  is the cov*lragc factor at the 95% codjdcncc lwcl 
U, b obtained by combining &e individual ekmwrt standd uncertziinv components 4 sod u, 
Ce-cation Trsvelcr Report: 
AIl certified values r e p o d  WM derived fbm Tr;sveln Report (Spa Ccrtiprtp's traceability documentation) idtotifjed by 
the lot number of this CRM. For Mer infomation contad CRM Saks. 
Legal Notice: 
SPEX CertiPrep tefwence materials are not for any cosxdc, drug or houschold application and are to be used oaly by 
qualified individuals wbo me mined m appmpriate procedures. No cleims zgajnft SPEX CsrtiPrep, lat. of any kind 
whatsoever, wbetha based b r e d  of warranty, degtd negligenct, DT otherwk, with rapact to this RM shall be 
than the purchase price. In DO event shall SPEX CertiPrep, Lnc. be liable for aay loss of profis or any incidcoa s p a  or 
consequential damages. 

= mass of sub-sample ~eces5ary to ensure a relative sub-sampling emr of I % (68% confidence level) k I shgk 

* 

r IS0 9001 1 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732449-71 44 1.800-LA8-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com 

www. spexcsp.Com 

c 

mailto:CRMSales@spexcsp.com
http://spexcsp.Com
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for my lo& of profits or any incidental, s p e w  or 
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Certified Value: 998 mg/L 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: MST SRM #3 18b 
The CRM is prepared gravimetrically using high purityKH2PO4 Lot# V35142 .The 
certified value listed is the average of values obtained by classical wet assay and Ton Chromatography 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 mg& 
Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 

Br 4.3 
Element mg/L Element mg& 

c3.0 
F 4.2 NO3 c0.5 ... 
NO2 4.3 SO4 <0.5 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others. 
This CRM is gumteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

&dieing Officer: N- -4- 
f8B transported and stored under laboratory con 

Date of Certification: JAN * -  

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference mterial has been prepared and certified under an IS0 900 I system consistent With the fobuowhg 
guides: 
Guide To "he Expression Ofuncertainty In Measurement 1995 
EURAC€?Eh+/CITAC Guide; Quaatifying Uncertainty iu half l id Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of refance rnatwials. 
IS0 Guide 17025: Certification of reference materials, general and statistical priinciplcs 
IS0 Guide 3 1: Conb t s  of certificates of referGnce materials 
MST Technical Note 1297 
lLAC-G12-2000: Guidelines for the requ'utments for the competence of reference matefiats productrs 
ISO/REMCo MSO 
Material Source: 
All 
guidelines. Vendor identifications art proprietary, however sources of all materials used in the preparation and testing of 
WEX CeStSrep CRMs are tracked and documented For further information contact CRM Sals. 
Xnstractions for Use: 
Primary usage of this a is in nest form or dihrted serially with matrix of a punty at or m e r  thgn the prnity of the 
original matrix solution. If dilation is required the diluent must be compatible with a11 certified a n a l p  and contain 
f ib ibrs  appropriate for the period of intended use. l'he CRM can also be used as a spike 05 with a spike, @With 
appropriatC cornpatrbility considemiicms. All solutions should be thorovghly mixed, by shakhg, ptior to use and nuvet 
pipetted d i y  fram the bottle. All mrfaces that come in contact with the solution must be taoroughly cleaned and 
leachsd pn'or to ue. Dilutions should be performed ady with Class A volumetric glasswart. 
Method of Preparation: 
Clean laboratory proccdures and techniques have beem used dvaughout the preparation. A 11 materials, s q u ~ m ~  
mdflcal bstrummtation and pmnne l  have been qudified prior to use. The highest purity acids appIieable, 1% megohm 
double deionized water, acid-leached triple-rinsed bottles, and Class A glasswsre have been used in all pmpmtions. 
Homogeneity: 
The Homogeneity of the CRM bas been canfhned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2.  Random, replicate samples of the final, packaged material have been anatyzed fa the 
mtifkcl vahres by procedures ccmisfent with the intmdtd use of the CRM. 
The mathematical expression kdm is employed to dctcrmme the sampling size 
S = relative standard deviatian in % for on0 componant of the sampk. (je. The sub-sampling uncert-) 
m = the sub-sampling mass 
km mass o f  subsample necessary to mmre a rtlative sub-sampling error o f  1% (68% confidence level) m a single 
determinatiim 
Statistical estimator and Confidence limits: 
The certifiad vahw 'x' 
X x+/-U where X =True value (Labeled Vahre), U- Expanded Unartainty 
Wka, where k-2 is the COVCT;BQC e a t  &e 95% cwfidmce lcvel 
U, is obtained by combining the individuai element standard uncutdnty components 
Certification Traveler Report: 
A3.l certified vilues reported were derived h n  Traveltr Report (Spar CcrtiPrep's traceability docmentatlon) identified by 
the lot number of this 
Legal Notice: 

CcrtiRq? rd'ce materials are not for any cosmetic, drug or bousebold application and m to be used ody by 
qualified indi*mh who arc trained in appropriate procedures. No claims against SPEX CtrtiRep, Inc. of any kind 
whatsowet, whether basad on breach of warranty, alleged negligence, or otherwise, with .respect to this RM shall be greaser 
than the purchase price. In no wen! shall SPEX Cerh'prep, hc. be liable f i r  any ioss of profib or any incidma s p d 8  or 
consequentjal damages. 

. 
and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 

on the wene of this document is at the 95% level of confidence and can be expressed 8s 

md u, a u t  

or mer inf"tion contact CRM Salts. 
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Catalog Number: A S - S O ~ S ~ - ~ ~ / ~ Y  Lot NO. 27-98AS 

Description: 1000 mg/L Sulfate-S 
Matrix: H20 

* ASSURmCE @cefified refemnce material, CRM, is intended primarily for use as a 
cali%don standard or quality control standard for Ion Chromatography insbvmentatiOa It can be 
employed in USEPA, ASTM md other metbods relevant to the certified pmpeJtits listed below. 

Certified Value: MW.5 mg/L 
Uncertainty Associated with Measurement= i/- 3.0 m a  
certified Value fs Traceable to: MST S M  3 18 1 

The C W  is prepared gravimetrically wing high PLlrity Potassium Sulf$te Lot# X34146 . Tbe 
certified value Estea is the average of values obtained by clessicd wet =say and 100 C h ~ W p p h y  

Refer to side 2 fur details of measurement uacertaibtk 
analysis. 

Classical Wet Assay: 998 mfi: 
Method: Precipitated us% Barium Chloride, filtered, ignited and weighed as BaS04. 

Instrumentation Analysis By Ion Chromatograpby:1003 m f i :  

Uncertifled Properties: 

Trace lodc Impuritlts tn tbe Actual Solutfoa via IC Analysb: 
Ion in& Ion me/l. 
Br 4.03 No3 4.03 
CJ 4.03 PM 4 . 3 0  
F 4.02 
No2 43.03 

Balances are cali2xattd regularly W wei@ sets traceable to NlST #32856, #32857 and otbess. 
This CRM is guaraateed stable to +/-0.5% of tbe certified concentration iaclusive of uocestaiaty 
of measurements and other effects, such as transPiratjon losses, far a period of one year h m  the 
date of certification. This guarantee is vatid ody when the material is kept t@tly capped and 
transpod and stored under laboratory conditions. 



010103 
This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the foilowing 
guides: . 
Guide To The Expression of Uncertainty la Measurement 1995 
EURACHEM/CTTAC Guide: Quan-g Uncertainty in Aaalyticaf Measurement - Sccosd Edition 
ASTM Guide D6362-98 
IS0  Guide 34: QuaXty system guidelines for the production of reference materials. 
JSO Guide 17025: Ccrtification of reference materials, general and statistical prhcipks 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-012-2000: Guidelines for tbc requirements for the competence of reference materials prodwen 
fSO/REMCO N280 
Material Source: 
A I  ~ a l y t e s  and metrix matcrialP are obtained and verified by SPEX CertiPrep from pre-qualified vendors as p u  IS0 9000 
guidelines. Vendor idcntifhtions arc proprktay, however sources of all materials used in the prepadon and testing of 
SPEX CertiPrep CRMs art tracked and documented. For further infomath contact CRM Sak. 
hstructions for Use: 
Primary usage of this is m R C ~  form or diluttd s d y  with matrix of a purity at or greater tban &e purity of thc 
origid matrix solution. If dilution is ~ 4 u i r c d  tbc dilueat must be cornpati% with all certified andytes and contain 
stabilken appropriate for the period of intaded use. The CRM can also be used as a spike or witb a spike, age with 
appropriate compz~&ility considerations. AU solutions should bt tboraughly mixed, by shakhg, p r h  to use and otvct 
pipew directly frbm tbe bottle. All surfaces that come in contact with the solution must be thoroughly c1-d and 
Ieacbed pn'or to use. Dilutions should be perfomed only w f i  Class A vo~ume.tric glassware. 
Method of Preparation: 
Clem ~aboratory procedures and techniques have been ued throughout the pmpmtkm. AI1 materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
doubk deionized water, acid-leached triple-rinsed bottles, and Class A g18sswtare have been ustd in all preparations. 
Homogeneity: 
The Hornogaeity of the CRM has been confirmed by procedures consistent with fso guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate sampJcs of the final, packaged material have been analyzed for the 
certified values by pcedurts consistent wit& tbe intended use of the CRM. 
"be mathematical expression lq=&n b employed to dctemrmc the sampling size 
S = rchthe standard deviation in % for one component of the sample, @. The sub-sampling uncertainty) 
m - the sub-sampling mass 

detmningticm 
Statistical esfimator and Confidence limits: 
7'be c M i e d  value 'x' listed on &e reverse of this document is at the 95% level of confidence and can be expressed as 

U-ku, where b 2  is &e covcmgc factor at tbe 95% confidcact level 
& is obtained by combining tbt individual elemen? standard unccrtabty compncnt~  t ~ i  aad u- aq3 
Certiticatian TraveIer Report: 
All certified vduu reported weff derived fiom Traveler Report (Sptx CertPrep's traceability documentation) identified by 
the lot number of this CXM. Far Mer Momation contact CRM Salts. 

SPEX CtrtiPrcp reference materials art not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who me trained in nppropriatC proctduns. No claims against SPEX Cut'Prcp, ~ D C .  of any ktad 
wbats~e~er, whetba based on breach of w m t y ,  alleged negligence, or otherwise, with n s p t  to this RM shall be gr- 
than the purchase price. la no event shall SPEX ctrtiprcp, be. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

miss of sub-sampIc necessary to ensure a relative sub-sampling emor of 1 % (68% confidence kvel) in a singk 

- 
X = xW-U w h m  X =True value (Labeled V~UC),  U- E x p d d  uncertainty 

Legal Notice: 

' 203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1-8004AB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


1001 West Saint Paul Avenue 
Milwaukee, WI 53233 USA 

0110104 
Tel.: 800-558-9160 (414) 273-3850 
Fax: 800-962-9591 (414) 273-4979 

e-mail: aldrich@sial.com 

Certificate of Analysis 
0 

SOUTHWEST RESEARCH INST 
DANNY RAMIREZ 
6220 CULEBRA RD 
SAN ANTONIO TX 78238 

PRODUCT NUMBER: 236527-500G 

PO NBR: 130686E 

LOT NUMBER: 15308EI 

PRODUCT NAME: SODIUM HYDROGENCARBONATE, 99.7+%, 
A.C.S. REAGENT 

FORMULA: NAHC03 

APPEARANCE 

TITRATION 

ICP ASSAY 

FORMULA WEIGHT: 84.01 
I 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

INSOLUBLE MATTER 0.001% * 
@ CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

POTAS S IUM 

MAGNESIUM 

AMMONIUM 

PHOSPHATE 

CALCIUM, MAGNESIUM & 
R203 PRECIPITATE 

0.0050% 

0.0014% * 
< 0.0001% * 
c5PPM (AS PB) * 
co.oo2o % * 
0.00025% 

c5PPM * 
<0.001% * 
0.016% * 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUmY 5, 2001 

Sigma-Aldrich, Inc. warrants that its products conform to the information contained 
in this and other Sigma-Aldnch publicaionrr. Purchaser must determine the 
suitability of the product(s) for their particular use. Additional terms and conditions 
may apply. Please see reverse side of the invoice or packing slip. 
Aldrich brand products are sold exdwively through Sigma-Aldrich, Inc. 

Organics and lnorganics for Chemical Synthesis. 

We are Committed to the Successaf our Customers through Science, Technology and Service. 

mailto:aldrich@sial.com


Sudium carbonate, ACS primary standard, W.Y5-300.05% (dried bash) 

Stock Number: 33377 
Lot Number: L06M34 

Test Limits Results 

Assay (dried basis) 
IiisolubIe 
Loss on heating (285°C) 
Chloride 
Nitrogen compounds 
Phosphate 
Silica 
Sulfur compounds 
NH+KIH precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

Xron 

99.95 - 100.05 96 
0.01 inax 
1 .O 9’0 inax 
0.001 96 max 
0,001 % max 
Root 94 max 
0.005 % I I lax 
0.003 Yo IIMX 
0.01 %mas 
0.005 3b max 
0.02 940 m m  
0,004 96 max 
0.0005 YO inax 

0.0005 ?41 m a  

Traceable to NIST? Yes 

Certified by; 

Quality Control: 
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This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent witb the follow& 
guides: 
Guide To * h e  Expression Of Uncertainty In Measurement 1995 
E U R A m C m A C  Guide: Q u a n m g  Uncertainty in Andfi'cal Measurtmtot - Second Edition 
ASRJI Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of refennce rnateriah. 
IS0 Guide 17025: Certification ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All analytes and matrix mterials are obtained and verified by SPEX CcrtiPtep from pn-qtldified VeDdOrs as per IS0 9000 
guidelines. Vendor identifiatims are proprietary, however sources of all materials used 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
l[nstructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the pdty of the 
original matrix solution. If$lution is required the diluent must be compatiile with all ccrtifed andm and contain 
stabilizers apppriatC fortbe period of intended use. The CRM can also be used 11s a spike ar with 8 spikc, agdn with 
appropriate compatiiility C O D S ~ ~ O I I S .  All sohtions should be thoroughly mixed, by shdhg, prior to use and n m  
pipetted dinctly fiom b e  bottle. All surfaces that come in contact with the solution must be thoroughly ckabed d 
leached prior to psc. Dilutions should be pcrfbmed only with Class A volumetric glassware. " 

Method of Preparation: 
Clean laboratory procedutts and techniques have been used throughout the prepadon. A I! materials, cqu@ment, 
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 glasswan have been used in all prep ado^^^ 
Homogeneity: 
The Homogeneity of the 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the finat, packaged rnstcrhii have been analyzed for the 
certified values by procedures consistent with tbe intended use of the CRM. 
?he mathematid expression IC-& is employed to d e t m m c  &e sampling a b  
S = r~lathe standard deviation in 94 for one Gompomri! of the sample. (je. The subsampling uncertamty) 
m = the sub-sampling rnus 
k mass of sub-sample necessary to ensure a relative subsampling error of 1 % (68% confidence level) k 8 single 
determination 
Statistical estimator and Confidence bits:  
The certified value 'xi  listed on tbc r~ywse ofthis document is at the 95% level of confidence and can be expressed as 
X x+/-U where X =True value (Labeled Vahre), U= Expandad uncStainty 
Urka, where k2 is the coye~89c factor at the 95% confidence level 
U, iS obtained by combining the individual element standard uncertainty components ~ l ,  and U, 
Certification Traveler Report: 
AU certified values rtported w m  derived tiom Travelw Report (Spa CutiPrcp's traceability documentation) identified by 
the lot number of this CRht, For further infamation contact CRM Sales. 
Legal Notice: 
SPEX CertiprcP reference materials are not for my casmCtic, drug or household application and are to be usbd 0a)y by 
qualified individuals who we trained m appropiate pccdurts, No claims against SPEX CertiRep, hc.  of any kind 
whatsoever, whether based breach of warranty, alleged negligence, or otherwise, with n s ~  tu this RM shan be 
than the purchase price. 
cOnstqucntia1 damages. 

the preparation and W a g  Of 

has been confirmed by proccdrrrc~ consistent with IS0 guide 17025, ISO/REMCO N280 

no event shall SPEX CertiPrep, Inc. bc Liable for any loss of profits or any incidtntal, special, or 
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W U M :  Fisher Scientific TO: Extension PAGES: 2 

010109 FISHER SCIENTIFIC CHEMICAL DIVISION 
One Reagent Lane, Fair Lawn, NJ 07410 

ANALYTICAL CONTROL LABORATORY ANALYSIS 
------------------------------------------------------------------------ 

Name & Grade: 
SODIUM NITRITE, A . C o S .  
Catalog Number: S347 
Lot Number: 944033 
P,O./ Other  Customer ID: 

Date of TestingIMfg: 07/14/94 

This is to certify that u n i t s  of the above mentioned l o t  number were 
tested and found to comply with the specifications of t h e  grade listed. 
The following are the actual analytical results obtained: 

Test Unit Result 

APPEARANCE 
ASSAY 
CALCIUM IN % 
CHLOR I DE 
FLUORIDE (F) 
HEAVY METALS 
IDENTIFICATION 
INSOLUBLE MATTER 
I RON 
POTASSIUM 
SULFATE (SO41  

PASS/ FA1 L 
w 
% 
% 
PPM 
w 

PASS-WHITE CRYSTS W/YEL TINT 
99 I 5000 
0.O030 
0.0020 
0.400 
0.0003 
PASS 
0 IO020 
0 a 00030 
0.00100 
0 * 0020 

Approved by: Frederick H, Turk ,  or Edgar E. Hess, 
FL Analytical QA Supv, BPF Analytical QA Supv. 

Date: 07/18/94 (Signed and d a t e d  original is on file) 

NOTE: The data listed is valid for all package sizes of t h i s  lot of 
product, expressed as a extension of the catalog number l i s t e d  above. 
I f  there are any questions with this certificate, please cal l  
Steven P .  Davis, Analytical QA Manager, at (201) 703-3149. 

R e f .  No I S347, e 944033. B1. Location: FL 



0103110 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-5 

Pipette Calibrations 



Booklpage: 06 093 

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 

ADJ1000-C 500 
1000 
100 

ADJ1000-D 500 
1000 
100 

ADJl000-E 500 
1000 
100 

ADJ1000-F 500 
1000 

101.67 100 0.1019 0.101 1 0.1020 
ADJ1000-G 500 0.4943 0.4978 0.5000 0.497 99.47 

1000 1.0098 1.0072 1.0066 1.008 100.79 
100 0.0998 0.1000 0.0992 0.100 99.67 

ADJ1000-H 500 0.49 18 0.4936 0.4959 0.494 98.75 
1000 0.9820 0.9863 0.9876 0.985 98.53 
100 0.099 1 0.1001 0.1003 0.100 99.83 

ADJl 0004 500 0.4967 0.4955 0.4965 0.496 99.25 
1 000 0.9927 0.9936 0.9923 0.993 99.29 
1 00 

ADJlOOO 500 
1000 
1 00 

ADJ1000-K 500 
1000 

I 

. 
0.102 

L 

L 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010111 

Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 
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FRM-244 (Rev 2/Sept 02) 
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C h  

Booklpage: 06 * 094 

010112 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: Thermometer #: diH20 Temperature (" C) . 
Eppendorf # True Value (pL) 1" Reading (9) 2"d Reading (9) 3rd Reading (9) 

ADJlOOO-C 500 
1000 

100 w 

100 I 

ADJ1000-D 500 
1000 

100 

ADJ1000-E 500 

Date: 

FRM-244 (b) (Rev 4/Apr 04)- 

c 



Booupage: 06 093 

Eppendorf ## True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
1 00 

ADJl000-C 500 
1000 
100 

ADJ1000-D 500 
1000 
100 

ADJl OOO-E 500 
1000 
100 

ADJl 000-F 500 
1000 
100 0.1019 0.101 1 0.1020 0.102 101.67 

ADJ1000-G 500 0.4943 0.4978 0.5000 0.497 99.47 
1000 1.0098 1.0072 1.0066 1.008 100.79 
100 0.0998 0.1000 0.0992 0.100 99.67 

ADJ1000-H 500 0.49 18 0.4936 0.4959 0.494 98.75 

r 

I 

~~~~ pppp, ~ - 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

1000 
100 

ADJ1000-J 500 
1000 
100 

ADJlOOO 500 
1000 
100 

ADJl000-K 500 
1000 

. 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010113 

0.9820 0.9863 0.9876 0.985 98.53 
0.099 1 0.1001 0.1003 0.100 99.83 
0.4967 0.4955 0.4965 0.496 99.25 
0.9927 0.9936 0.9923 0.993 99.29 

I 

Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev ZSept 02) 
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Booupage: 06 * 094 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 010114 
Balance t: Thermometer #: diH20 Temperature (" C) 0 . 

Analyst Date: 

Reviewed by Date: 

FRM-244 (b) (Rev 4/Apr 04)- 



Boo Upage: 06 153 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provlded for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 



3 
I 
I 

Booklpage: 86 * 15 4 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

010116 
Balance #: Thermometer #: diH20 Temperature (" C) 

I 

Eppendorf # True Value (pL) lst Reading (9) 2"d Reading (9) Reading (9) 

ADJ5000-C 2500 
5000 
500 

ADJ5000-G 2500 
5000 \ M" 
500 

ADJ5000-H 2500 

500 t 
d 

& 

I I I 

Analyst 

Reviewed by 

FRM-244 (c) (Rev 3/Apr 04) 



Boo Wpage: 06 0 9 8  

I 

I 

I 
I 
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I 
I 

010117, SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
-7  i 

Balance #: Thermometer #: diH20 Temperature (" C) *f- 
( y  C? I t 

Date: 

Date: 7 /04 
/ 

FRM-244 (b) (Rev 4/Apr 04) .I 



Boo Wpage: 06 0 9 7  

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % of True Value 
100 0.000 0.00 

ADJIOOO-C 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJ1000-D 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJIOOO-E 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJIOOO-F 500 0.000 0.00 
0.00 1000 

100 0.0987 0.0989 0.0984 0.099 98.67 
ADJ1000-G 500 0.5034 0.5047 0.5009 0.503 100.60 

1000 0.9925 0.9884 0.9907 0.991 99.05 
100 0.0990 0.0985 0.0983 0.099 98.60 

0.495 98.93 ADJI 000-H 500 0.4938 0.4960 0.494 1 
1.001 100.05 1000 1.0006 1.0019 0.999 1 

100 0.0986 0.0997 0.0994 0.099 99.23 
ADJ1000-J 500 0.5005 0.5021 0.50 13 0.501 100.26 

1000 1.004 1 1.003 1 1.0026 1.003 100.33 
100 0.000 0.00 

ADJIOOO 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJIOOO 500 0.000 0.00 
1000 0.000 0.00 

I 

0.000 

I 

. 

. 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 2/0ct 03) 
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FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 3 + t y  

Balance#: 1 (t Thermometer#: 6 ' ' diH20 Temperature (" C) '2 

I Eppendorf # I Truevalue (pL) I 1"Reading (9) I 2"d Reading (9) 1 3d Reading (9) I , 

, 

Date: 

Date: 
I 1  / /  

FRM-244 (c) (Rev 3/Apr 04) 



Booklpage: 06  15;  
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

ADJ5000 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) . .  

5000 0.000 0.00 

500 0.000 0.00 
2500 0.000 0.00 
5000 0.000 0.00 

010122 
SwRl - Div. 01, Inorganic Labocatory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2LISept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: fb  Thermometer #: 01 ' diH20 Temperature (" C )  21 

I 
I 

I 
I Date: 

FRM-244 (a) (Rev 5/Apr 04) 



Booupage: 06 ‘037 

ADJPOO-G 100 0.0996 0.101 1 0.101 100.93 0.1021 
200 0.1986 0.1974 0.2003 0. I 9 9  99.38 

0.00 0.000 20 
ADJPOO-H 100 0.000 0.00 

0.00 0.000 200 
101.17 20 0.0202 0.0203 0.0202 0.020 

ADJZOOJ 100 0.0991 0.1005 0.0989 0.100 99.50 
200 0.2013 0.204 1 0.2027 0.203 101.35 
20 0.000 0.00 

ADJZOO 100 0.000 0.00 
0.00 200 

20 0.000 0.00 
0.00 ADJZOO 100 

200 0.000 0.00 
0.00 20 
0.00 ADJPOO 1 00 
0.00 200 

L 

0.000 

0.000 

0.000 
0.000 
0.000 

I 

, 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010125 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

010126 TASK ORDER: 040521-5 

Balance Calibrations 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245101 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

010129 TASK ORDER: 040521-5 

DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK 

BUILDING 70  
SOUTHWEST RESEARCH INSTITUTE ";. "0 

% 
Contact U S .  Filter (7-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) 010130 

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 OlJan 04) 



I 
I 
I 
I 
I 
I 
1 

D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 

010131 
Contact U.S. Filter (7-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

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 ONan 04) 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

Arsenic 
Barium 
Bervllium 

Antimony 

SAMPLE ANALYSIS DATA SHEET 

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

C0.05 0.05 
c0.02 0.02 
0.006 0.005 
0.01 1 0.005 

C0.005 0.005 

010002 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lanthanum 

Samde ID 

co.01 0.01 
0.145 0.05 

c0.005 0.005 
13.6 0.05 

c0.015 0.015 
c0.005 0.005 
C0.005 0.005 
co. 1 0.1 

C0.005 0.005 

I Cation 1A I 

Magnesium 
Manganese 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 108 

~~~~ ~ 

1.34 0.05 
C0.005 0.005 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

Molybdenum 
Nickel 
Pal 1 adium 

<0.01 0.01 
co.01 0.0 1 
c0.005 0.005 

Lead I C0.005 I 0.005 
Lithium I 0.042 I 0.01 

c0.02 
Potassium 
Selenium cO.0 15 0.015 
Silicon 
Silver c0.005 0.005 
Sodium 51.7 
Strontium I 0.075 I 0.005 
Sulfur I 9.43 I 0.05 
rhalli um c0.02 
T'horium C0.015 0.015 

co.01 
Titanium c0.005 0.005 

co.01 

Zinc c0.005 0.005 

PAGE 1 OF 13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 010003 

Samde ID 
I Cation 1A 1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245108 

~~~ __ 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

PAGE 2 OF 13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
MATRIX SPIKE SUMMARY 

An a1 ysi s 
Aluminum 
Antimony 
Arsenic 
Barium 

010004 

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

C0.05 1.94 2 
<0.02 0.501 0.5 
0.006 2.03 2 
0.01 1 2.01 2 

Sample ID 
I Cation 1A I 

Beryl 1 i um 
Bismuth 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245108 

c0.005 0.049 0.05 
NA NA NA 

Boron 
Cadmium 
Cal ci um 
Chromium 
Cobalt 
Copper 

NA NA NA 
<0.005 0.049 0.05 

13.6 33.8 20 
cO.0 15 0.195 0.2 
c0.005 0.498 0.5 
c0.005 0.25 1 0.25 

Lanthanum I NA I NA I NA 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

100.3% I 
101.1% I 

98.4% 

99.6% I 
100.5% I 
106.0% 

98.8% 

102.1% 
100.1% 

96.5% 
NA 
NA 

102.8% 
108.6% I 

100.9% I 
102.0% 

104.0% 

98.8% I 

NA- Not Applicable. 
PAGE 3 OF 13 

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



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 0 10 0 0 5 

Sample ID 
Cation 2A I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 109 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

PAGE 4 O F  13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
A1 umin um 
Antimony 
Arsenic 
Barium 

SAMPLE ANALYSIS DATA SHEET 0 10 0 6 

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

c0.05 0.05 
c0.02 0.02 
0.007 0.005 
0.01 1 0.005 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 1 10 

Beryllium 
Bismuth 

Sample ID 
I Cation 3A 1 
Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

<0.005 0.005 
co.0 1 0.0 1 

Cobalt 
Copper 
Iron 

c0.005 0.005 
c0.005 0.005 
eo. 1 0.1 

I Boron I 0.141 I 0.05 I 

Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Palladium 
Phosphorus 
Potassium 

I Cadmium I <0.005 I 0.005 I 

c0.005 0.005 
0.044 0.0 1 
1.34 0.05 

C0.005 0.005 
co.01 0.01 
co.01 0.0 1 
c0.005 0.005 
0.027 0.02 
3.71 0.2 

I Calcium I 13.6 I 0.05 I 

-~ ~~ 

Strontium 0.075 0.005 
Sulfur 9.46 0.05 . Thallium c0.02 0.02 

IChromium I c0.015 I 0.015 I 

Zinc 
Zirconium 

c0.005 0.005 
c0.005 0.005 

ILanthanum I c0.005 I 0.005 I 

I Selenium I c0.015 I 0.015 I 
I Silicon I 19.6 I 0.05 I 
I Silver I ~ 0 . 0 0 5  I 0.005 I 
I Sodium - 1 - 5 2 . 8 1 -  0.2- I 

Thorium c0.015 0.015 

Ti tani um <0.005 0.005 

Uranium 

0.017 

co.0 1 

!Vanadium I 0.013 I 0.005 I 
I Yttrium I c0.005 I 0.005 1 

PAGE S O F  13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Sample 
Analysis Result ( m a )  
Aluminum 0.396 
Antimony c0.02 
Arsenic 0.0 10 
Barium 0.008 

O l O O C 7  

Reporting 
Limit ( m a )  

0.05 
0.02 
0.005 
0.005 

Sample ID 
Cation 4A I I 

- 

Beryllium c0.005 0.005 
Bismuth co.01 0.01 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 11 1 

I Selenium 
Silicon 
Silver 

Client: Division 20 

CO.0 1 5 0.015 
27.0 0.05 

C0.005 0.005 

Date Received: 05/20/04 

Sodium 80.3 
Strontium 0.033 
Sulfur 7.42 
Thallium c0.02 

Project No.: 20.06002.01.141 

0.2 
0.005 
0.05 
0.02 

SRR: 25943 

Tin 
Tit ani um 

TO: 040521-6 

0.023 0.0 1 
c0.005 0.005 

Thorium I cO.0 1 5 I 0.015 I 

co.0 1 

<0.005 0.005 

PAGE 6 O F  13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Sample I D l O O C 8  
h 

I Cation 5A 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 1 12 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

PAGE 7 O F  13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 

Cadmium 
Cal ci um 

SAMPLE ANALYSIS DATA SHEET 
010009 

0.100 0.005 
9.96 0.05 

Sample ID 
I Cation 6A I 

Chromi um 
Cobalt 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 2451 13 

0.097 0.015 
0.099 0.005 

Molybdenum 
Nickel 
Palladium 

IMagnesium I 9.77 I 0.05 I 

0.092 0.0 1 
0.098 0.0 1 

c0.005 0.005 

]Manganese I 0.101 I 0.005 I 

Phosphorus 
Potassium 
Selenium 
Silicon 
Silver 
Sodium 
Strontium 

c0.02 0.02 
8.99 0.2 

0.094 0.015 
c0.05 0.05 
0.100 0.005 
8.9 1 0.2 
9.91 0.005 

Thorium 
Tin 
Tit ani um 
Tungsten 
Urani um 
Vanadi um 
Yttrium 
Zinc 
Zirconium 

I Sulfur I c0.05 I 0.05 I 
~~ 

0.09 1 0.01 5 
co.01 0.01 

c0.005 0.005 
co.01 0.01 
<o. 1 0.1 
0.098 0.005 

c0.005 0.005 
0.099 0.005 

c0.005 0.005 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

0.096 0.005 

Lanth anum c0.005 0.005 
Lead 0.099 0.005 
Lithium 

Thallium I 0.103 I 0.02 

PAGE 8 OF 13 
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SOUTHWEST RESEARCH INSTITUTE 

An a1 ysi s 
Aluminum 
Antimony 
Arsenic 
Barium 

010010 
SAMPLE ANALYSIS DATA SHEET 

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

C0.05 0.05 
c0.02 0.02 
c0.005 0.005 
C0.005 0.005 + 

Sample ID 
Cation 7A I 

Phosphorus 
Potassium 
Sel eni um 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 1 14 

c0.02 0.02 
c0.2 0.2 

cO.0 1 5 0.015 

Client: Division 20 

Uranium 
Vanadium 

Date Received: 05/20/04 

CO. 1 0.1 
C0.005 0.005 

Project No.: 20.06002.01.141 

Yttrium 
Zinc 
Zirconium 

SRR: 25943 

c0.005 0.005 
C0.005 0.005 
c0.005 0.005 

TO: 040521-6 

c0.005 0.005 

Calcium C0.05 

Cobalt C0.005 0.005 
c0.005 0.005 

Lanthanum c0.005 0.005 
Lead 0.005 
Lithium 

IMamesium I C0.05 I 0.05 I 
IMan~anese I C0.005 I 0.005 I 
IMolvbdenum I ~ 0 . 0 1  I 0.01 I 
I Nickel I co.01 I 0.01 I 
I Palladium I C0.005 I 0.005 I 

Silicon C0.05 
Silver c0.005 0.005 
Sodium 
Strontium c0.005 0.005 
Sulfur c0.05 0.05 

I Thallium I c0.02 I 0.02 I 
~~~~~~ ~~~~ ~~~ ~ 

Thorium C0.015 0.01 5 
Tin co.0 1 0.01 
Tit ani um c0.005 0.005 
I Tungsten I co.01 I 0.01 I 

PAGE 9 OF 13 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET olooll. 

Analysis 
Aluminum 

Sample ID 
I Cation 8A I 

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

0.336 0.05 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 245 1 15 

Cobalt 
Copper 

Client: Division 20 

Date Received: 05/20/04 

... ~- 

c0.005 0.005 
c0.005 0.005 

Project No.: 20.06002.01.141 

Silver 
Sodium 

SRR: 25943 

c0.005 0.005 
52.3 0.2 

TO: 040521-6 

, 

Antimonv I c0.02 I 0.02 
Arsenic 0.005 0.005 
Barium 0.012 0.005 

c0.005 0.005 
Bismuth co.0 1 
Boron 0.142 0.05 
Cadmium c0.005 0.005 
I Calcium I 14.0 I 0.05 I 
IChromium I c0.015 I 0.015 I 

I Potassium I 3.69 I 0.2 I 
I Selenium I c0.015 I 0.015 I 
I Silicon I 20.7 I 0.05 ~ ~ 1 

Strontium 0.077 0.005 
Sulfur 
Thallium c0.02 
Thorium c0.015 0.015 

co.01 
I Titanium I c0.005 I 0.005 I 
I Tunersten I co.01 I 0.01 I 
I Uranium I <0.1 I 0.1 I 
I Vanadium I 0.014 I 0.005 I 
I Yttrium I C0.005 I 0.005 I 
I Zinc I c0.005 I 0.005 I 
IZirconium I c0.005 I 0.005 I 

PAGE 10 OF 13 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

Arsenic 
Barium 
Bervllium 

Antimony 

SAMPLE ANALYSIS DATA SHEET 

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

0.498 0.05 
<0.02 0.02 
c0.005 0.005 
0.008 0.005 

c0.005 0.005 

010012 

Bismuth 
Boron 

Sample ID 
I Cation 9A 1 

co.01 0.01 
0.172 0.05 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 2451 16 

Lead 
Lithium 

<0.005 0.005 
0.100 0.01 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Palladium 

Cadmium c0.005 0.005 
Calcium 
Chromium CO.0 15 0.015 I Cobalt C0.005 0.005 

0.640 0.05 
C0.005 0,005 
co.01 0.0 1 
<0.01 0.01 
~0.005 0.005 

i 

I Comer I ~0.005 I 0.005 I 

~ ~~ 

Sulfur 
Thallium 
Thorium 

I Iron 0.1 I 

~ 

7.57 0.05 
c0.02 0.02 
cO.0 15 0.01 5 

ILanthanum I C0.005 I 0.005 I 

I 

Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Yttrium 
Zinc 
Zirconium 

0.027 0.01 
C0.005 0.005 
co.0 1 0.01 
<o. 1 0.1 

C0.005 0.005 
<0.005 0.005 
C0.005 0.005 
c0.005 0.005 

Phos horus 0.039 
Potassium 
Selenium c0.015 0.015 
Silicon 27.8 0.05 
Silver c0.005 0.005 
Sodium 
I Strontium I 0.036 I 0.005 I 

Client: Division 20 

Date Received: 05/20/04 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

PAGE 11 OF 13 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

Arsenic 
Barium 
Bervlli um 

Antimony 

LABORATORY CONTROL SAMPLE 

Sample True 
Result ( m a )  Value (mg/L) Recovery 

1.91 2 95.4% 
0.490 0.5 97.9% 
1.99 2 99.7% 
2.01 2 100.6% 

0.049 0.05 98.8% 

Of0013 

Molybdenum 
Nickel 
Palladium 

Sample ID 
I LCSW - F15W1 / F15E2 1 

~~ 

NA ~ NA NA 
0.498 0.5 99.6% 
NA NA NA 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Phosphorus 
Potassium 
Seleni um 
Silicon 

Client: Division 20 

NA NA NA 
19.2 20 95.8% 
2.04 2 101.8% 
NA NA NA 

Date Received: NA 

Project No.: 20.06002.01.141 

SRR: 25943 

TO: 040521-6 

Stron t i um 
Sulfur 

NA NA NA 
NA NA NA 

Bismuth I NA I NA I NA I 

Marmesium I 20.7 1 20 I 103.4% I 
Manganese I 0.504 I 0.5 I 100.7% I 

Silver I 0.050 I 0.05 I 101.0% I 
Sodium I 19.1 I 20 I 95.3% I 

NA- Not Applicable. 
PAGE 12 OF 13 
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01.0015 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

Task OrderdOl-QPP-015 



Southwest Research Institute 

I Sydtern~~ ~ y p e  cant Matrix Customer ID CED 
245108 1 Water Cation 1A 20 May 04 
245109 1 Nater Cation 2A 20 May 04 
245110 1 Water Cation 3A 20 May 04 
245111 1 Nater Cation 4A 20 May 04 
245112 1 Water Cation 5A 20 May 04 

Zation 6A 20 May 04 245113 1 Nater 
245114 1 Xater Cation 7 A  20 May 04 
245115 1 Water Cation 8A 20 May 04 
245116 1 Water Cation 9A 20 May 04 

SDG: 245108 
VTSR: 05/20/04 
CASE: CNWRA 

Method Date 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 
17 Jun 04 

Laboratory Task Order 
TO #: 040521-6 Revision: 1 

System ID pe Cont Matrix Customer ID 
245108 1 Nater Zation 1A 
245109 1 Water Cation 2A 
245110 1 Water Cation 3A 
245111 1 Water Cation 4A 

Cation 5A 245112 1 Nater 
245113 1 Water Cation 6A 

Cation 7A 245114 1 ?later 
245115 1 Water Cation 8A 
245116 1 Water Cation 9A 

---- 

SRR#s: 25943 
Client@): DIV 20 

CED MethodDate 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 
20 May 04 16 N O ~  04 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 
20 May 04 16 Nov 04 

Project@): 06002.01.141 
Manager@): DAMMANN, MIKE 
To PM: 06/16/04 
To QA: 07/26/04 
TO Client: 07/27/04 0 1 0 f! 1 6 

I 1 
DIVISION 20 - CNWRA. 30-day TAT. Using 27-day TAT for report/PM, QAU, 28-day TAT for hardcopy 
(subject to change). Point of Contact is Brad Werling (~6565). Analysis for Major and Minor 
elements by ICP. Work is 10 CFR 50, Part 21, Appendix B. CONTACT Charlie Butcher (ext. 5928, 
pager 271-5172) BEFORE STARTING ANY WORK ON THIS TASK ORDER. CONTACT PM WITH ANY QUESTIONS. 

revision 1: updated task order. (dr072304) 

I Documents Related to this task order: 10688[COC 259431 

Test: DIL-DILUTION 
Section: METALPREP Cnt: 9 

Test: ICP-SWRI 
Section: METALS Cnt: 9 

Page 1 of 1 ver 6/27/2004 
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PERFORMANCE OF CHEMICAL ANALYSES 

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

- 

1 .o 

2.0 

3.0 

4.0 

I NTROD U CTlO N 

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 PIan (PQPNuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of 01-QAP-004, Quality Assurance Plan for Analytical and 
€nvironmenta/ Services andlor nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Environmental Chemistry. If, as a result of complexity, duration, or, 
other factors, it is determined that a unique, project-specific quality plan is required, the project 
QAE shall notify the Project Manager and a project-specific quality plan shall be generated n 
accordance with SOP-014.2.1, Preparation and Revision of Documented Procedures. 

, 

SCOPE 

This Quality Project Plan shall be applied to the chemical analyses performed for commercial 
nuclear power plants by the Department of Analytical and Environmental Chemistry within the 
Chemistry and Chemical Engineering Division. Although the majority of the work performed for 
nuclear facilities resides within the Department of Analytical and Environmental Chemistry, other 
departments Mithin the division may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

REFERENCES 

3.1 SwRl Quality System Manual - 2000 

3.2 10 CFR 50, Appendix 8, ASME NQA-7 

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

3.4 

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

4.1 Indoctrination and Training 

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

4.1 . A  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. Institute Quality Systems (IQS) 
personnel shall perform this training and documentation shall be evident in the 
personnel training files maintained in Division Quality Assurance. 

4.1.2 Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 

Southwest Research Institute Proprietary 
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

4.2 Qualification of Personnel 

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

4.2.2 During the performance of each testing process, testing personnel shall have 
access to the necessary documented procedures, Le., QPP, QAP, Work 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. 

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

4.2.4 

4.3 

4.4 

Design Control I 

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

Right of Access 

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

4.4.2 Where appropriate, quality clause 432 shall be noted on the ,procurement 
documents to indicate that right of access for inspection and surveillance of 
activities associated with the order shall be afforded to SwRl and clients. 

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-0142.1, 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. 

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

4.5.2 

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

4.6 Acceptance of Services Only 

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

Southwest Research Institute Proprietary 
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4.7 Commercial Grade Items 

4.7.1 

4.7.2 

4.7.3 

'. 4.7.4 

4.7.5 

4.7.6 

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

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

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

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

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

(a) Damage was not sustained during shipment; 

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

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

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

- -  - .  (a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life. when ar>Dlicable. 

Southwest Research Institute Proprietary 
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4.7.7 

4.7.8 

4.7.9 

4.7.10 

4.7.11 

4.7.12 

4.7.13 

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

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

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

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

(a) Sample control number; 

(b) Purchase order number; 

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

(d) Work order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

in the event that samples are damaged upon receipt, a Sample Discrepancy 
Record shall be generated from the Divi sion Intranet. 

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

Identification and traceability shall be maintained in accordance with SOP-O1-?.5.1, 
Item ldentification and Traceability. 

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. 

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: 

s 

4 - 8 2  

(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 

Southwest Research Institute Proprietary 



_- 

CHEMJSTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

, a  

0.10024 
'Ol-QPP-015 I 

I Division 01 
Rev 4/Nqv 2002 
Page'5 of 6 

(e) Test records. 

4.9 

4.1 0 

4.1 1 

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. 

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

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

4.9.2 

4.9.3 

I 

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

Reporting. 

Handling, Storage, Packaging, Preservation, and Delivery 

4.10.1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01-7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

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

I 

Quality Assurance Records 

4.1 1.1 

4.11.2 

4.1 1.3 

4.1 1.4 

Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this ' 

evidence include TAP-01-0407-014, lnventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

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

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

.~ - .  

Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
eidence 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. 

Southwest Research Institute Proprietary 
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4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be 
maintained in the Division Quality Assurance Archives in Building 201. Storage 
requirements shall be as stated in SOP-01-4.2.4, Storage and Maintenance of 
Quality Records, to ensure protection against the risk1 of damage or destruction. 

' 'I' 

4.12 10 CFR, Part 21 

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

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

- -  
I 

4.13 Certified Test Report 

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

. 4.14 Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

Revision 4 
Title Of document changed from the Standard Project Quality Plan Sf QP-CHIAN to Quality Project 
Plan, QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 

I 

. .  
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

Chain of Custody/Login Paperwork 
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010029 SAMPLE LOG-IN SHEET 

Anion LA 

Anion 2A 

Anion 3A 

. ~ _ _ _ ~ ~  

LabNamLouthwest Research Institute 

None L 4 3 1 U l  incacc I 

Intact None 245102 

None 24510 3 /Intact I 

I 
-~ , 

~ ~ _ _ _ _  _ _  _ -  

-~ 

4 

5 Anion 6A 
I 

_ _  _ 
None 245106 Intact 

___ -~~ 

F i o n  7A %one 
__ 
245107 Intact 

Cation 3A 

Cation 4A 

Cation 5A 

Cation 6A 

Cation 7A 

Cation 8A 

None 245110 Intact I 
I 

~ 

None 245111 Intact 

Intact 

Intact 

Intact 

___ - 
None 245112 

___p~. 

None 245113 
I 

- --, None 245114 
I 

245115 Intact- - None 

Ion On 

._ -~ 

- 4, s&&4w# Reviewed By 

Date 

p- _ _ _ _  - - 

Logbook No Sample Receipt ( 2 5 9 4 3 )  

Logbook Page No. 5 0 7 f ,  C S e C l a d  / e- 2 ) 

/Page 1 oi 1 

Received By (Print Name) 

DINO ROMAN 
Received By (Signature) 

iCase Number 
_______ 

CNWRA 

I Log-in Date 
05/21/2004 

Isample Delivery Group No 

/Remarks: 06002.01.141 Remarks: 
Condition of Sample 

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

Pre sen t a  
Intact/Broken 

Custody Seal(s) 

Custody Seal Nos 

-Absent * 

Present 

Airbill/Sticker 
Ab s e n t * 

Chain-of Custody Records 

Traffic Reports 
or Packing Lists 
Airbill 

INone I 

Airbill No. HAND DELIVERED 

Present e 
Custody 

Sample Tags 

Sample Tag Numbers 

-/Broken* / 
Lea king 

Sample Condition 

Cooler Temperature 22. oc 

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

Date Received at Lab 05/20/2004 

15: 00: 00 Time Received 

Sample Transfer 

FORM DC-1 OLM04.2 
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CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

Copies of Login Book 



Sample Login Book 
May 21,2004 

system ID 1 Customer Sample ID Matrix 
I 

010031 

system ID I Customer Sample ID 

SwRl Login Area 
Division 1 

Matrix 

Sample Receipt: 25942 
VTSR Date: May 21,2004 I 

2451 01 

245 1 02 

2451 03 

Project: 06355.24. OOX 
VTSR Time: 08:15:00 

Anion 1A Water 

Anion 2A Water 

Anion 3A Water 

Client: INEEL 
Manager: DAMMANN, MIKE 

2451 11 

2451 12 

2451 13 

2451 14 

2451 15 

2451 16 

Cation 4A Water 

Cation 5A Water 

Cation 6A Water 

Cation 7A Water 

Cation 8A Water 

Cation 9A Water 

I 245099 I TRA764052004CAl I Water I 

system ID I customer Sample ID 

I 245100 1 TRA764052004CA2 I Water I 

Matrix 

Sample Receipt: 25943 
VTSR Date: May 20,2004 

Project: 06002.01.141 Client: DIV 20 
VTSR Time: 15:OO:OO Manager: DAMMANN, MIKE 

245104 I Anion 4A I Water 

245105 I Anion 5A I Water 

245106 I Anion 6A I Water 

245107 I Anion 7A I Water 

245108 I CationIA I Water 

245109 I Cation 2A I Water 

2451 10 I Cation 3A I Water 

Sample Receipt: 25944 
VTSR Date: May 20,2004 I 1 Project: 06002.01 .I41 

VTSR Time: 15:OO:OO 
Client: DIV 20 

Manager: DAMMANN, MIKE 

I Water I I 245117 I UFUA-CE-D 

I 245118 I UFUA-CE-S I Water I 
I 245119 I UFUA-GCMS-D I Water I 

Page Number: 5079 (section 1 of 3) Version (6/27/2004) Printed: Jul27 2004 12:42PM 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

RAW DATA 



243222" As1 890" 0.005 U mg/L 0.005 -0.00071 06/15/04" 12:44" 
243222" B-2496" 1.69 mg/L 0.05 
243222" Ba4934" 0.297 mg/L 0.005 0.29658 06/15/04" 12:44" 
243222" Be3130" 0.005 U mg/L 0.005 0.00005 06/15/04" 12:44" 
243222" Bi2230" 0.01 u mg/L 0.01 0.00299 06/15/04" 12:44" 
243222" Ca3179" 29.1 mg/L 0.05 29.1 0540 06/15/04" 1 2:44" 
243222" Cd2265" 0.005 U mg/L 0.005 0.00040 06/15/04" 12:44" 
243222" Co2286" 0.005 U mg/L 0.005 0.00247 06/15/04" 12:44" 
243222" Cr2677" 0.015 U mg/L 0.015 -0.00069 06/15/04" 12:44" 
243222" Cu3247" 0.005 U mg/L 0.005 -0.00064 06/15/04" 12:44" 
243222" Fe2714" 0.1 u mg/L 0.1 0.08023 06/15/04" 12:44" 
243222" K-766 0.41 4 mg/L 0.2 0.41 38 06/15/04 13:18:25 

243222" Li670 0.01 u mg/L 0.01 0.0020 06/15/04 13:18:25 
243222" Mg2790" 0.098 mg/L 0.05 0.09757 06/15/04" 12:44" 
243222" Mn2576" 0.005 U mg/L 0.005 0.00408 06/15/04" 12:44" 
243222" Mo2020" 0.01 U mg/L 0.01 0.001 48 06/15/04" 12:44" 
243222" Na589 3.64 mg/L 0.2 3.6375 06/15/04 13:18:25 
243222" Ni2316" 0.059 mg/L 0.01 0.05876 06/15/04" 12:44" 

243222" Pb220" 0.005 U mg/L 0.005 0.001 44 06/15/04" 12:44" 

243222" S-1820" 24.9 mg/L 0.05 24.93973 06/15/04" 12:44" 
243222" Sb2068" 0.02 U mg/L 0.02 0.001 92 06/15/04" 12:44" 
243222" Sel96" 0.01 5 U mg/L 0.015 0.00261 06/15/04" 12:44" 
243222" Si2881" 0.274 mg/L 0.05 0.27400 06/15/04" 12:44" 

243222" Sr4215" 0.21 2 mg/L 0.005 0.21 21 5 06/15/04" 12:44" 

243222" Ti3349" 0.005 U mg/L 0.005 0.00007 06/15/04" 12:44" 
243222" TI 1 908" 0.02 u mg/L 0.02 0.00223 06/15/04" 12:44" 
243222" U-4090" 0.1 u mg/L 0.1 0.00820 06/15/04" 12:44" 
243222" V-2924" 0.005 U mg/L 0.005 0.0001 6 06/15/04" 12:44" 

243222" La3988" 0.005 U mg/L 0.005 -0,0001 7 06/15/04" 12:44" 

243222" P-1782" 0.02 U mg/L 0.02 -0.00263 06/15/04" 12:44" 

243222" Pd3404" 0.005 U mg/L 0.005 -0.001 81 06/15/04" 12:44" 

243222" Snl899" 0.01 U mg/L 0.01 -0.00092 06/15/04" 12:44" 

243222" Th2837" 0.01 5 U mg/L 0.015 -0.001 38 06/15/04" 12:44" 

243222" W-2079" 0.01 U mg/L 0.01 -0.001 29 06/15/04" 12:44" 
243222" Y-3710" 0.005 U mg/L 0.005 -0.0001 5 06/15/04" 12~44" 
243222" Zn2062" 0.1 12 mg/L 0.005 0.1 1 1 64 06/15/04" 12:44" 
243222" Zr3496" 0.005 U mg/L 0.005 0.0001 3 06/15/04" 12:44" 
243223" Ag3280" 0.005 U mg/L 0.005 -0.00038 06/15/04" 12~48" 
243223" A13082" 0.05 U mg/L 0.05 -0.01 765 06/15/04" 12:48" 
243223" As1 890" 0.005 U mg/L 0.005 0.001 89 06/15/04" 12:48" 
243223" 8-2496" 0.1 38 mg/L 0.05 0.1 3826 06/15/04" 12:48" 
243223" Ba4934" 0.007 mg/L 0.005 0.0071 7 06/15/04" 12:48" 
243223" Be31 30" 0,005 U mg/L 0.005 0.00005 06/15/04" 12:48" 

243223" Ca3179" 17.8 mg/L 0.05 17.75094 06/15/04" 12:48" 
243223" Cd2265" 0.005 U mg/L 0.005 0.0001 6 06/15/04" 12:48" 
243223" Co2286" 0.005 U mg/L 0.005 0.00098 06/15/04" 12:48" 

243223" 812230" 0.01 u mg/L 0.01 -0.00022 06/15/04" 12:48" 

243223" Cr2677" 0.01 5 U mg/L 0.015 -0.00085 06/15/04" 12:48" 
243223" Cu3247" 0.005 U mg/L 0.005 -0.00097 06/15/04" 12:48" 
243223" Fe2714" 0.1 u mg/L 0.1 0.00866 06/15/04" 12:48" 
243223" K-766 5.08 mg/L 0.2 5.0838 06/15/04 13:22:00 

+243223" La3988" 0.005 U mg/L 0.005 -0.00020 06/15/04" 12:48" 
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010035 

r -7 I I I I1 I 1 II 
I I I I I I 1  I 1 U 

11243224" I TI 1 908" I 0.02 LU I mg/L I 0.02) I I I -0.00021 I 06/15/04"1 1253") 
U-4090" 0.1 
V 2924" 0.005 

system id 

243224" 
243224" 

elem result 

Th2837" 0.01 5 
Ti3349" 0.005 

11243225" lB-2496" 1 1.23 

u 
U 

243225" Ba4934" 0.1 83 
243225" Be31 30" 0.005 
243225" 812230" 
243225" Ca3179" 0.248 

0.00005 06/15/04" 12:53" 
mg/L 0.015 0.001 56 06/15/04" 
mg/L 0.005 

243225" Cd2265" 0.005 I 243225" Co2286" 0.005 

U 
U 
U 
U 

243225" 02677" 0.01 5 
243225" Cu3247" 0.005 
243225" Fe2714" 
243225" K 766 0.2 

mg/L 0.1 -0.00951 06/15/04" 12:53" 

mg/L 0.01 -0.00089 06/15/04" 12:53" 
ma/L 0.005 -0.00002 06/15/04" 12:53" 

mg/L 0.005 0.00051 06/15/04" 1253" 

243225 I' 

243225" 

243224" 
243225" 
243225" 
243225" 

Zr3496" 0.005 
Ag3280" 0.005 
A13082" 0.05 
As1 890" 0.005 

IU mg/L 0.005 0.00030 06/15/04" 12:53" 
IU mg/L 0.005 0.0001 0 06/15/04" 12:58" 
IU mg/L 0.05 -0.00267 06/15/04" 12:58" 
y mg/L 0.005 -0.0001 3 06/15/04" 1258" 

243225" Mo2020" 0.01 U mg/L 0.01 0.00059 06/15/04" 12:58" 
243225" Na589 2.89 mg/L 0.2 2.8862 06/15/04 13:28:07 
243225" Ni2316" 0.01 6 mg/L 0.01 0.01 570 06/15/04" 12:58" 
243225" P-1782" 0.02 U mg/L 0.02 0.00390 06/15/04" 1258" 
243225" Pb220" 0.005 U mg/L 0.005 0.00026 06/15/04" 12:58" 

243225" S-1820" 0.432 mg/L 0.05 0.431 94 06/15/04" 1258" 
243225" Pd3404" 0.005 U mg/L 0.005 -0.001 38 06/15/04" 1258" 

243225" Sb2068" 0.02 U mg/L 0.02 -0.00289 06/15/04" 1258" 
243225" Sel96" 0.015 U mg/L 0.015 -0.00026 06/15/04" 1258" 
243225" Si2881 I' 0.465 mg/L 0.05 0.46477 06/15/04" 1258" 
243225" Snl899" 0.01 U mg/L 0.01 0.001 57 06/15/04" 12:58" 
243225" Sr4215" 0.005 U mg/L 0.005 0.001 41 06/15/04" 12:58" 

243225" Ti3349" 0.005 U mg/L 0.005 0.0001 9 06/15/04" 1258" 
243225" TI 1 908" 0.02 u mg/L 0.02 0.001 90 06/15/04" 12:58"- 
243225" U-4090" 0.1 u mg/L 0.1 0.02786 06/15/04" 12:58" 
243225" V-2924" 0.005 U mg/L 0.005 0.00002 06/15/04" 12:58" 
243225" W-2079" 0.01 U mg/L 0.01 0.001 47 06/15/04" 1258" 
243225" 0.005 U 

243225" Th2837" 0.01 5 U mg/L 0.015 -0.001 43 06/15/04" 1258" 

243225" Zn2062" 
243225" Zr3496" 
243225d" Ag3280" 
2432254" A13082" 
2432254" As1890" 
243225d" 8-2496" 
2432254" Ba4934" 
2432254" Be31 30" 

0.032 mg/L 0.005 0.03244 06/15/04" 12:58" 
0.005 U mg/L 0.005 0.00043 06/15/04" 1258" 
0.005 U mg/L 0.005 -0.0001 4 06/15/04" 13~03" 
0.05 U mg/L 0.05 -0.00843 06/15/04" 13:03" 

0.005 U mg/L 0.005 0.00085 06/15/04" 13:03" 
1.22 mg/L 0.05 1.21 835 06/15/04" 13:03" 

0.1 82 mg/L 0.005 0.181 63 06/15/04" 13:03" 
0.005 U mg/L 0.005 0.00003 06/15/04" 13:03" 

IU I mg/L I 0.0051 I [ I 0.00031 I 06/15/04"1 12:53"11 

I mg/L I 0.051 I I I 1.231 79 I 06/15/04" I 1258" 11 
0.00004 06/15/04" 12:58" 

mg/L 0.005 0.1 831 7 06/15/04" 
U mg/L 0.005 

0.24774 06/15/04" 1258" 
U mg/L 0.01 0.00648 06/15/04" 

mg/L 0.05 
U mg/L 0.005 0.00046 06/15/04" 
U ma/L 0.005 0.00073 06/15/04" 1258" 
U mg/L 0.015 -0.00068 06/15/04" 12:58", 
U mg/L 0.005 -0.00057 06/15/04" 1258" 
U ma/L 0.1 -0.00081 06/15/04" 1258" 

U mg/L 0.005 0.0001 5 06/15/04" 12:58" 
U mg/L 0.01 0.001 5 06/15/04 13:28:07 
U mg/L 0.05 0.0301 5 06/15/04" 1258" 
U mg/L 0.005 0.001 1 1 06/15/04" 12:58" 
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system id elem result qual units rl tv rec ug/ml date time 

243227" Y-3710" 0.005 U mg/L 0.005 0.00000 06/15/04" 13:12" 
243227" Zn2062" 0.268 mg/L 0.005 0.26835 06/15/04" 1 3:12" 
243227" Zr3496" 0.005 U mg/L 0.005 0.00054 06/15/04" 13:12" 

243228" A13082" 0.1 94 
243228" As1890" 0.005 U mg/L 0.005 0.00020 06/15/04" 13:17" 
243228" 9-249 6 'I 2.47 mg/L 0.05 2.46841 06/15/04" 13: 17" 
243228" Ba4934" 0.464 mg/L 0.005 0.4641 8 06/15/04" 13:17" 
243228" Be3130" 0.005 U mg/L 0.005 0.00002 06/15/04" 1 3: 1 7" 
243228" 8i2230" 0.01 u mg/L 0.01 0.00398 06/15/04" 13:17" 
243228" Ca3179" 1.31 mg/L 0.05 1.30829 06/15/04" 1 3: 1 7" 
243228" Cd2265" 0.005 U mg/L 0.005 0.00029 06/15/04" 13: 1 7" 
243228" Co2286" 0.005 U mg/L 0.005 0.00091 06/15/04" 13:17" 
243228" Cr2677" 0.01 5 U mg/L 0.015 0.00050 06/15/04" 1 3:17" 
243228" Cu3247" 0.005 U mg/L 0.005 0.00096 06/15/04" 13:17" 
243228" Fe27 1 4" 0.1 u mg/L 0.1 0.06261 06/15/04" 13:17" 
243228" K-766 1.26 mg/L 0.2 1.2577 06/15/04 13:37:20 

243228" Li670 0.01 u mg/L 0.01 0.0029 06/15/04 13:37:20 
243228" Mg2790" 0.364 mg/L 0.05 0.36424 06/15/04" 1 3:17" 
243228" Mn2576" 0.005 U mg/L 0.005 0.00037 06/15/04" 13:17" 

243228" Na589 7.47 mg/L 0.2 7.4679 06/15/04 13:37:20 
243228" Ni2316" 0.01 u mg/L 0.01 0.00023 06/15/04" 13:17" 
243228" P-1782" 0.037 mg/L 0.02 0.03730 06/15/04" 13: 17" 
243228" Pb220" 0.005 U mg/L 0.005 0.001 35 06/15/04" 13:17" 

243228" S-1820" 0.987 mg/L 0.05 0.98693 06/15/04" 13:17" 

243228" Sel96" 0.01 5 U mg/L 0.015 0.00387 06/15/04" 1 3: 1 7" 
243228" Si2881 'I 2.97 mg/L 0.05 2.97323 06/15/04" 13:17" 
243228" Sn1899" 0.01 U mg/L 0.01 0.00405 06/15/04" 1 3: 17" 
243228" Sr4215" 0.008 mg/L 0.005 0.0081 1 06/15/04" 13:17" 

243228" Ti3349" 0.007 mg/L 0.005 0.00745 06/15/04" 1 3: 1 7" 
243228" TI 1 908" 0.02 u mg/L 0.02 0.00098 06/15/04" 1 3:17" 
243228" U-4090" 0.1 u mg/L 0.1 0.00440 06/15/04" 1 3:17" 
243228" V-2924" 0.005 U mg/L 0.005 0.001 07 06/15/04" 13: 1 7" 

243228" Y-3710" 0.005 U mg/L 0.005 0.00001 06/15/04" 13:17" 
243228" Zn2062" 0.1 19 mg/L 0.005 0.1 1 888 06/15/04" 1 3: 1 7" 
243228" Zr3496" 0.005 U mg/L 0.005 0.0005 1 06/15/04" 1 3: 1 7" 

i 

243228" Ag3280" 0.005 U mg/L 0.005 -0.000 1 7 06/15/04" 1 3: 1 7" 

243228" La3988" 0.005 U mg/L 0.005 -0.00035 06/15/04" 1 3:17" 

243228" Mo2020" 0.01 U mg/L 0.01 -0.0001 5 06/15/04" 13:17" 

243228" Pd3404" 0.005 U mg/L 0.005 -0.0021 7 06/15/04" 1311 7" 

243228" Sb2068" 0.02 U mg/L 0.02 -0.00365 06/15/04" 13: 17" 

243228" Th2837" 0.01 5 U mg/L 0.015 -0.00379 06/15/04" 13: 1 7" 

243228" W-2079" 0.01 U mg/L 0.01 -0.001 54 06/15/04" 13:17" 

243229" Ag3280" 0.005 U mg/L 0.005 -0.0001 1 06/15/04" 13:37" 
243229" A13082" 0.05 U mg/L 0.05 -0.02060 06/15/04" 13:37" 
243229" As1 890" 0.005 U mg/L 0.005 0.00370 06/15/04" 13:37" 
243229" 8-2496" 0.1 42 mg/L 0.05 0.141 66 06/15/04" 13:37" 
243229" Ba4934" 0.01 2 mg/L 0.005 0.01 21 1 06/15/04" 1 3:37" 
243229" Be31 30" 0.005 U mg/L 0.005 0.00008 06/15/04" 13:37" 
243229" 832230" 0.01 u mg/L 0.01 0.00280 06/15/04" 13:37" 
243229" Ca3179" 24.7 mg/L-~ 0.05- 24.72039 06/15/04" 13:37" 
243229" Cd2265" 0.005 U mg/L 0.005 0.00036 06/15/04" 13:37" 
243229 It Co2286" 0.005 U mg/L 0.005 0.00076 06/15/04" 13:37" 
243229" Cr2677" 0.01 5 U mg/L 0.015 0.00000 06/15/04" 13:37" 
.243229" Cu3247" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 13:37", 

010038 
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time system id elem result qual units rl tv rec ug/ml date 

243230" Si2881 I' 7.88 mg/L 0.05 7.88349 06/15/04" 13:41 I' 
243230" Snl899" 0.062 mg/L 0.01 0.06231 06/15/04" 13:41 I' 
243230" Sr4215" 0.007 mg/L 0.005 0.00696 06/15/04" 13:41 'I 
243230" Th2837" 0.01 5 U mg/L 0.015 -0.00020 06/15/04" 13:41 I' 
243230" Ti3349" 0.005 U mg/L 0.005 -0.0001 3 06/15/04" 13~41 'I 

243230" TI1 908" 0.075 U mg/L 0.075 -0.07505 06/15/04" 13:41 'I 
243230" U-4090" 0.1 u mg/L 0.1 -0.00299 0611 5/04" 13:41 I' 
243230" 0.005 -0.00034 06/15/04" 13:41 I' 

243230" Y-3710" 0.005 U mg/L 0.005 -0.00001 06/15/04" 13:41 I' 
243230" W-2079" 0.01 U mg/L 0.01 0.001 36 06/15/04" ~ 13:41 I' 

243230" Zn2062" 0.005 U mg/L 0.005 0.00008 06/15/04" 13:41 I' 
243230" Zr3496" 0.005 U mg/L 0.005 0.0001 0 06/15/04" 13:41 'I 
2432304 K-766 3.82 mg/L 0.2 3.821 7 06/15/04 13:56:19 
2432304 Li670 0.265 mg/L 0.01 0.2654 06/15/04 1 356: 1 9 
243230d Na589 203 mg/L 0.2 202.7277 06/15/04 13:56:19 

----- 

243231 I' Ag3280" 0.005 U mg/L 0.005 -0.00044 06/15/04" 13:46" 
243231 'I A13082" 0.05 U mg/L 0.05 -0.01 994 06/15/04" 13:46" 
243231 I' As1 890" 0.01 0 mg/L 0.005 0.00960 06/15/04" 13:46" 
243231 I' B-2496" 0.1 36 mg/L 0.05 0.1 3600 06/15/04" 1 3:46" 
24323 1 I' Ba4934" 0.008 mg/L 0.005 0.0081 3 0611 5/04" 13:46" 
243231 'I Be3130" 0.005 U mg/L 0.005 0.0001 1 06/15/04" 13:46" 
243231 I' Bi2230" 0.01 u mg/L 0.01 0.001 82 06/15/04" 13:46" 
243231 I' Ca3179" 13.3 mg/L 0.05 13.29359 0611 5/04" 13:46" 
243231 I' Cd2265" 0.005 U mg/L 0.005 0.0001 5 06/15/04" 13:46" 
243231 I' Co2286" 0.005 U mg/L 0.005 0.00094 06/15/04" 13:46" 
243231 I' Cr2677" 0.01 5 U mg/L 0.015 -0.0001 2 06/15/04" 13:46" 
243231 'I Cu3247" 0.005 U mg/L 0.005 -0.00056 06/15/04" 1 3:46" 
24323 1 I' Fe2714" 0.1 u mg/L 0.1 0.01 436 06/15/04" 13:46" 
243231 I' K-766 5.68 mg/L 0.2 5.6802 06/15/04 13:59:23 , 

243231 'I La3988" 0.005 U mg/L 0.005 0.00002 06/15/04" 13:46" 
24323 1 I' Li670 0.038 mg/L 0.01 0.0381 06/15/04 13:59:23 
243231 I' Mg2790" 2.05 mg/L 0.05 2.05341 06/15/04" 13:46" 
243231 'I Mn2576" 0.006 mg/L 0.005 0.00565 06/15/04" 13:46" 
243231 'I Mo2020" 0.01 U mg/L 0.01 0.00976 06/15/04" 13:46" 
243231 'I Na589 41.9 mg/L 0.2 41.91 94 06/15/04 13:59:23 
243231 Ni2316" 0.01 u mg/L 0.01 0.00021 06/15/04" 13:46" 
243231 I' p_1782" 0.02 u 0.01 870 06/15/04" 13:46" 

24323 1 I' Pd3404" 0.005 U mg/L 0.005 0.001 76 06/15/04" 13:46" 
243231 I' S-1820" 6.96 mg/L 0.05 6.95732 06/15/04" 13:46" 
243231 'I Sb2068" 0.02 u mg/L 0.02 0.00281 06/15/04" 13:46" 
24323 1 'I Sel96" 0.01 5 U mg/L 0.015 0.00352 06/15/04" 13:46" 
243231 'I Si2881 I' 25.7 mg/L 0.05 25.68427 06/15/04" 13:46" 
243231 I' Snl899" 0.01 3 mg/L 0.01 0.01 292 06/15/04" 13:46" 
24323 1 'I Sr4215" 0.067 mg/L 0.005 0.06656 06/15/04" 13:46" 

---- 
243231 I' Pb220" 0.005 U mg/L 0.005 -0.0001 4 06/15/04" 13:46" 

243231 I' Th2837" 0.01 5 U mg/L 0.015 -0.00306 06/15/04" 13:46" 
243231 Ti3349" 0.005 U mg/L 0.005 -0.00031 06/15/04" 13:46" 
243231 I' TI 1 908" 0.02 u mg/L 0.02 -0.00893 06/15/04" 1 3146" 
243231 'I U-4090" 0.1 u mg/L 0.1 0.01 220 06/15/04" 13:46" 
243231 ' I  ~ V-2924" 0.006 mg/L 0.005 0.00562 06/15/04" 13:46" 
243231 I' W-2079" 0.01 U mg/L 0.01 0.00058 06/15/04" 13:46" 

24323 1 I' Zn2062" 0.005 U mg/L 0.005 0.001 62 06/15/04" 13:46", 
+243231 I' Zr3496" 0.005 U , mg/L 0.005, , 0.00023. 06/15/04", 13:46" 

243231 I' Y-3710" 0.005 U mg/L 0.005 -0.00007 06/15/04" 13:46" 

010040 
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system id elem result quai units ri tv rec ug/ml date time 

243231 s" Ag3280" 0.05 1 mg/L 0.005 0.05 102.5% 0.051 26 06/15/04" 13:51 I' 
243231 s" A13082" 1.95 mg/L 0.05 2 97.3% 1.94636 06/15/04" 13:51" 
243231 s" As 1 890" 2.04 mg/L 0.005 2 101.7% 2.04387 06/15/04" 1351 'I 
243231 s" B-2496" 0.141 mg/L 0.05 0.14074 06/15/04" 1351 It 
243231 s" Ba4934" 2.03 mg/L 0.005 2 100.9% 2.02688 06/15/04" 13:51" 
243231 s" Be31 30" 0.049 mg/L 0.005 0.05 98.7% 0.04937 06/15/04" 1351 I' 
243231 s" Bi2230" 0.01 u mg/L 0.01 0.0081 9 06/15/04" 1351 I' 
243231 s" Ca3179" 33.7 mg/L 0.05 20 101.9% 33.68361 06/15/04" 1351 I' 
243231 s" Cd2265" 0.050 mg/L 0.005 0.05 99.5% ~ 0.04974 06/15/04" 1351 I' 

010041 

243231 s" co2286" 0.501 mg/L 0.005 0.5 100.2% 0.50096 06/15/04" 1351 'I 
243231 s" Cr2677" 0.1 97 mg/L 0.01 5 0.2 98.5% 0.1 9705 06/15/04" 1351 'I 
243231 s" Cu3247" 0.252 mg/L 0.005 0.25 100.8% 0.251 90 060 5/04" 1351 I' 
243231 s" Fe2714" 1.08 mg/L 0.1 1 108.4% 1.08374 06/15/04" 1351 I' 
243231 s" K-766 NA 

I 243231 s" La3988" 0.005 U mg/L 0.005 0.0001 0 06/15/04" 
243231 s" Li670 NA 
243231 s" M 92790" 22.4 mg/L 0.05 20 101 5% 22.351 52 06/15/04" 1351 I' 
243231 s" M n2576" 0.509 mg/L 0.005 0.5 100.6% 0.50902 06/15/04" 1351 'I 
243231 s" Mo2020" 0.01 1 mg/L 0.01 0.01 103 06/15/04" 1351 I' 
243231 s" Na589 NA 
243231 s" Ni2316" 0.490 mg/L 0.01 0.5 98.0% 0.48997 06/15/04" 13:51 'I 
243231 s" P-1782" 0.029 mg/L 0.02 0.02887 06/15/04" 1351 I' 
243231 s" P b220" 0.497 mg/L 0.005 0.5 99.3% 0.49663 06/15/04" 1351 I' 
243231 s" Pd3404" 0.005 U mg/L 0.005 0.00004 06/15/04" 1351 'I 
243231 s" S-1820" 7.04 mg/L 0.05 7.03781 06/15/04" 1351 I' 
243231 s" S b2068" 0 505 mg/L 0.02 0.5 101.1 % 0.50545 06/15/04" 1351 'I 
243231 s" Se 1 96" 2.23 mg/L 0.015 2 111.6% 2.23159 06/15/04" 1351" 
243231 s" Si2881 " 25.9 mg/L 0.05 25.88962 06/15/04" 13:51 'I 
243231 s" Snl899" 0.01 3 mg/L 0.01 0.01 266 06/15/04" 1351 'I 
243231 s" Sr4215" 0.067 mg/L 0.005 0.06747 06/15/04" 13:51 'I 
243231 s" Th2837" 0.01 5 U mg/L 0.015 -0.01 570 06/15/04" 13151 'I 

243231 s" Ti3349" 0.005 U mg/L 0.005 -0.0001 9 06/15/04" 1351 'I 
243231 s" TI 1 908" 2.08 mg/L 0.02 2 103.8% 2.07547 06/15/04" 1351 'I 
243231 s" U-4090" 0.1 u mg/L 0.1 0.0081 1 06/15/04" 1351 I' 
243231 s" V-2924" 0.505 mq/L 0.005 0.5 99.8% 0.50501 06/15/04" 1351 'I 
243231 s" W-2079" 0.01 U mg/L 0.01 0.00070 06/15/04" 1 3y51 'I 

243231 s" Zn2062" 0.509 mg/L 0.005 0.5 101.8% 0.50897 06/15/04" 13:51" 
243231 s" Zr3496" 0.005 U mg/L 0.005 0.0001 4 06/15/04" 1351 I' 

243232" Ai3082" 0.05 U mg/L 0.05 0.0071 0 06/15/04" 13:56" 
243232" As 1 890" 0.008 mg/L 0.005 0.00778 06/15/04" 1 356" 
243232" 8-2496" 0.142 mg/L 0.05 0.1 4230 06/15/04" 1 356" 

243231 s" Y-3710" 0.005 U mg/L 0.005 -0.00008 06/15/04" 13:51 

243232" Ag3280" 0.005 U mg/L 0.005 -0.0001 5 06/15/04" 1356" 

Ba4934" 
Be31 30" 0.0001 4 06/15/04" 1356" 

0.01 4 mg/L 0.005 0.01 383 06/15/04" 
0.005 U mg/L 0.005 

243232" B i2230" 0.01 u mg/L 0.01 0.00387 06/15/04" 1356" 
243232" Ca3179" 12.8 mQ/L 0.05 12.79881 06/15/04" 13:56" 
243232" Cd2265" 0.005 U mg/L 0.005 0.00023 06/15/04" 13:56" 
243232" Co2286" 0.005 U mg/L 0.005 0.00000 06/15/04" 1356" 
243232" Cr2677" 0.01 5 U mg/L 0.015 0.00032 06/15/04" 13:56" 

243232" Fe2714" 0.1 u mg/L 0.1 0.00607 06/15/04" 1356" 
243232" K-766 3.82 mg/L 0.2 3.821 0 06/15/04 14:02:28 

243232" Cu3247" 0.005 U mg/L 0.005 -0.00028 06/15/04" 1356" 

-243232" La3988" 0.005 U mg/L 0.005 -0.00007 06/15/04" 1356" ~ 
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system id elem result qual units rl tv rec ug/ml date time 

2451 08s" 6-2496" 0.142 mg/L 0.05 0.1 4203 06/15/04" 1 4: 1 0' 
2451 08s" Ba4934" 2.01 mg/L 0.005 2 99.8% 2.00761 06/15/04" 14:lO' 
2451 08s" Be31 30" 0.049 mg/L 0.005 0.05 97.8% 0.04892 06/15/04" 14: 10' 
245 1 08s" Bi2230" 0.01 u mg/L 0.01 0.00733 06/15/04" 1 4: 1 0" 
2451 08s" Ca3179" 33.8 mg/L 0.05 20 1 00.9% 33.77074 06/15/04" 14: 10" 
2451 08s" Cd2265" 0.049 mg/L 0.005 0.05 98.4% 0.04920 06/15/04" 14:lO" 
2451 08s" Co2286" 0.498 mg/L 0.005 0.5 99.6% 0.49792 06/15/04" 14:10H 
2451 08s" Cr2677" 0.1 95 mg/L 0.01 5 0.2 97.6% 0.19523 06/15/04" 14:lO" 
2451 08s" Cu3247" 0.251 mg/L 0.005 0.25 100.5% 0.251 33 06/15/04" 14:lO" 
245 1 08s" Fe2714" 1.06 mg/L 0.1 1 1 06.0% 1.06004 06/15/04" 14:lO" 
2451 08s" K-766 24.1 mg/L 0.2 20 102.8% 24.1459 06/15/04 14:15:15 

2451 08s" Li670 0.042 mg/L 0.01 0.0422 06/15/04 14: 1 5: 1 5 
2451 08s" Mg2790" 21.8 mg/L 0.05 20 102.1% 21.75639 06/15/04" 14:lO" 
2451 08s" Mn2576" 0.50 1 mg/L 0.005 0.5 100.1% 0.50070 06/15/04" 14:lO" 

2451 08s" La3988" 0.005 U mg/L 0.005 -0.0001 7 06/15/04" 14:lO" 

010044 

245 1 08s" Mo2020" 0.01 U mg/L 0.01 0.00901 06/15/04" 14:lO" I: 2451 08s" Na589 72.1 mg/L 0.2 20 101.9% 72.0863 06/15/04 14:15:15 
2451 08s" Ni2316" 0.482 mg/L 0.01 0.5 96.5% 0.48245 06/15/04" 14:lO" 
2451 08s" P-1782" 0.023 mg/L 0.02 0.02298 06/15/04" 14: 1 0" 
2451 08s" Pb220" 0.494 mg/L 0.005 0.5 98.8% 0.49408 06/15/04" 14:lO" 

2451 08s" S-1820" 9.31 mg/L 0.05 9.31 152 06/15/04" 14:lO" 
,245 1 08s" S b2068" 0.50 1 mg/L 0.02 0.5 100.3% 0.501 31 06/15/04" 14:lO" 

2451 08s" Pd3404" 0.005 U mg/L 0.005 -0.00092 06/15/04" 14:lO" 

2451 08s" Sel96" 2.1 7 mg/L 0.015 2 108.6% 2.17253 06/15/04" 14:lO" 
2451 08s" Si2881 I' 19.4 mg/L 0.05 19.4231 7 06/15/04" 14: 10" 
2451 08s" Sn1899" 0.01 U mg/L 0.01 0.00309 06/15/04" 14:lO" 
245 1 08s" 3421 5" 0.074 mg/L 0.005 0.07378 06/15/04" 14: 10" 
2451 08s" Th2837" 0.01 5 U mg/L 0.015 -0.01 507 06/15/04" 1411 0" 
2451 08s" Ti3349" 0.005 U mg/L 0.005 -0.00026 06/15/04" 14:lO" 
2451 08s" TI 1 908" 2.08 mg/L 0.02 2 104.0% 2.07903 06/15/04" 14:lO" 
2451 08s" U-4090" 0.1 u mg/L 0.1 0.00060 06/15/04" 14: 10" 
2451 08s" V-2924" 0.507 mg/L 0.005 0.5 98.8% 0.5071 3 06/15/04" 14:lO" 
2451 08s" W-2079" 0.01 U mg/L 0.01 0.00700 06/15/04" 14: 1 0" 

2451 08s" Zn2062" 0.508 mg/L 0.005 0.5 101.7% 0.50840 06/15/04" 14:lO" 
2451 08s" Zr3496" 0.005 U mg/L 0.005 0.00003 06/15/04" 1 4: 1 0" 

245 1 09" A13082" 0.084 mg/L 0.05 0.08377 06/15/04" 1 4: 1 5" 
2451 09" As1 890" 0.01 7 mg/L 0.005 0.01671 06/15/04" 14:15" 
245 1 09" 6-2496" 0.1 67 mg/L 0.05 0.1 6706 06/15/04" 1 4: 1 5" 
2451 09" Ba4934" 0.007 mg/L 0.005 0.00741 06/15/04" 14:15" 
245 1 09" Be31 30" 0.005 U mg/L 0.005 0.00024 06/15/04" 14: 15" 
2451 09" Bi2230" 0.01 u mg/L 0.01 0.00180 06/15/04" 14:15" 
245 1 09" Ca3179" 6.69 mg/L 0.05 6.69064 06/15/04" 14:15" 
245 1 09" Cd2265" 0.005 U mg/L 0.005 0.00069 06/15/04" 14: 15" 
245 1 09" Co2286" 0.005 U mg/L 0.005 0.00079 06/15/04" 14:15" 
245 1 09" Cr2677" 0.01 5 U mg/L 0.015 0.00088 06/15/04" 14: 15" 
2451 09" Cu3247" 0.005 U mg/L 0.005 0.00096 06/15/04" 14: 1 5" 
245 1 09" Fe2714" 0.1 u mg/L 0.1 0.03502 06/15/04" 14: 15" 
245 109" K-766 2.76 mg/L 0.2 
245 1 09" La3988" 0.005 U mg/L 0.005 -0.00002- 06/15/04" 1411 5", 

2451 08s" Y-3710" 0.005 U mg/L 0.005 -0.0001 8 06/15/04" 1411 0" 

2451 09" Ag3280" 0.005 U mg/L 0.005 -0.0001 0 06/15/04" 14: 15" 

2.761 5 06/15/04 14:18:19 

2451 09" Li670 0.089 mg/L 0.01 0.0889 06/15/04 14:18:19 
2451 09" Mg2790" 0 550 mg/L 0.05 0.54993 06/15/04" 14: 15" 

+245 1 09" Mn2576" 0.005 U mg/L 0.005 0.00061 , 06/15/04" 14: 15" 

~~~~~~~ ~ ~ ~~~ 
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2451 1 1 'I 
2451 11 I' 
2451 1 1 I' 
2451 12" 
2451 12" 
2451 12" 
2451 12" 
2451 12" 
2451 12" 

010046 

Y-3710" 
Zn2062" 
Zr3496" 
Ag3280" 
A13082" . 

llsvstem id I elem I result 

0.005 U mg/L 0.005 0.0001 7 06/15/04" 14:39" 
0.005 U mg/L 0.005 0.001 71 06/15/04" 14:39", 
0.005 U mg/L 0.005 0.001 29 06/15/04" 14:39" 
0.005 U mg/L 0.005 -0.00030 06/15/04" 14:44" 
0.05, U . ma/L . 0.05, , , -0.01 757, 06/15/04". 14:44". 

2451 10" U-4090" 

Be31 30" 
Bi2230" 
Ca3179" 
Cd2265" 

2451 1 0" 

2451 10" 

0.005 
0.01 
10.0 

0.005 

112451 1 1 I' I Ag3280" I 0.005 

U 
U 

U 

2451 11" 

2451 1 1 I' 

mg/L 0.005 0.00029 06/15/04" 14:44" 
mg/L 0.01 0.00554 06/15/04" 14:44" 
mg/L 0.05 10.01 406 06/15/04" 14:44" 
mg/L 0.005 0.001 02 06/15/04" 14:44" ~ 

A13082" I 
As1 890" 
B-2496" 0.171 
Ba4934" 0.008 

112451 1 1 ' I  I Be31 30" I 0.005 
2451 1 1 ' I  Bi2230" 0.01 
2451 1 1 'I Ca3179" 6.97 
2451 1 1 I' Cd2265" 0.005 
2451 1 1 I' Co2286" 0.005 
2451 1 1 I' Cr2677" 0.01 5 
2451 1 1 I' Cu3247" 0.005 
2451 1 1 ' I  Fe2714" 0.138 
K_766 2451 1 1 ' I  2.89 
2451 11" La3988" 0.005 I 2451 11 'I Li670 0.093 
2451 1 1 ' I  Mg2790" 0.604 I 2451 1 1 I' Mn2576" 0.005 

112451 1 1 ' I  IMo2020" I 0.01 
112451 1 1 I' I Na589 I 80.3 
2451 1 1 I' Ni2316" 0.01 
2451 1 1 'I 

2451 1 1 I' I 2451 1 1 I' 

2451 12" 

qual lunits Irl (tv lrec I lug/ml I date I time 
I I I I I I  I I 
I 1 I I I I  I I 

U I ma/L I 0.1 I I I 0.00769 I 06/15/04" I 14:20" I 
~ 

I mg/L I 0.0051 I I I 0.01 326 I 06/15/04" I 14:20" 11 
-0.0001 4 06/15/04" 14:20" 

,u mg/L 0.01 -0.00068 06/15/04" 
U mg/L 0.005 

0.00020 06/15/04" 14:20" 
iU mg/L 0.005 -0.0001 6 06/15/04" 
IU ma/L 0.005 
'U I mg/L I 0.0051 I I I 0.00000 I 06/15/04" I 14:39" 11 
I mg/L 0.05 0.39623 06/15/04" 14:39" 

mg/L 0.005 0.00993 06/15/04" 14:39" 
mg/L 0.05 0.1 7053 06/15/04" 
ma/L 0.005 0.0081 2 06/15/04" 14:39" 

L . .  

U 1 mg/L I 0.0051 I I I 0.00029 I 06/15/04" I 14:39" 1 
6.96974 06/15/04" 14:39" 

U mg/L 0.01 0.0031 1 06/15/04" 
mg/L 0.05 

0.00077 06/15/04" 14:39" 
U mg/L 0.005 0.00009 06/15/04" 
U mg/L 0.005 
U mg/L 0.015 0.00064 06/15/04" 
U ma/L 0.005 0.00052 06/15/04" 14:39" 

0.00000 06/15/04" 14:39" 
V-2924" 0.005 U mg/L 0.005 0.00495 06/15/04" 
W-2079" 0.01 U mg/L 0.01 

As1 890" I 0.005 IU mg/L 0.005 -0.001 03 06/15/04" 
IU ma/L 0.05 -0.001 68 06/15/04" 14:44" 
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2451 1 5" ~V-2924" 0.01 4 mg/L 0.005 0.01 362 06/15/04" 1458" 

245 1 15" Y-3710" 0.005 U mg/L 0.005 0.00009 06/15/04" 1458" 
2451 1 5" Zn2062" 0.005 U mg/L 0.005 0.001 14 06/15/04" 1458" 
2451 15" Zr3496" 0.005 U mg/L 0.005 0.001 13 06/15/04" 1458" 

2451 1 6" A13082" 0.498 mg/L 0.05 0.49776 06/15/04" 15:03" 
2451 16" As1 890" 0.005 U ma/L 0.005 0.001 88 06/15/04" 15:03" 

2451 15" W-2079" 0.01 U mg/L 0.01 -0.001 87 06/15/04" 14:58" 

2451 16" Ag3280" 0.005 U mg/L 0.005 -0.00031 06/15/04" 15:03" 

010049 

2451 16" 8-2496" 0.1 72 mg/L 0.05 0.1721 4 06/15/04" 15:03" 
2451 16" 8a4934" 0.008 mg/L 0.005 0.00835 06/15/04" 15:03" 
2451 16" Be31 30" 0.005 U mg/L 0.005 0.00035 06/15/04" 15:03" 
2451 16" Bi2230" 0.01 u mg/L 0.01 0.0021 0 06/15/04" 15:03" 
2451 1 6" Ca3179" 7.31 mg/L 0.05 7.31 458 06/15/04" 15:03" 
2451 16" Cd2265" 0.005 U mg/L 0.005 0.0001 9 06/15/04" 15:03" 
2451 16" Co2286" 0.005 U mg/L 0.005 0.001 25 06/15/04" 15:03" 
2451 16" Cr2677" 0.01 5 U mg/L 0.015 0.00020 06/15/04" 15:03" 
245 1 16" Cu3247" 0.005 U mg/L 0.005 0.00049 06/15/04" 15:03" 
2451 1 6" Fe2714" 0.1 67 mg/L 0.1 0.1 6654 06/15/04" 1 5:03" 
2451 16" K-766 2.96 mg/L 0.2 2.9600 06/15/04 14:50:04 

,2451 1 6" La3988" 0.005 U mg/L 0.005 0.00050 06/15/04" 15:03". 
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ICSW-Fl5Wl I' 
ICSW-Fl5W1 'I 
ICSw-Fl5W1 'I 
ICSW-Fl5Wl 'I 
Icsw-Fl5Wl I' 

010051 

U-4090" 0.1 u mg/L 0.1 -0.00082 06/15/04" 12:39" 

W-2079" 0.01 U mg/L 0.01 -0.0001 3 06/15/04" 12:39" 
Y-3710" 0.005 U mg/L 0.005 -0.0001 2 06/15/04" 12:39" 

V-2924" 0.498 mg/L 0.005 0.5 99.6% 0.49807 06/15/04" 12:39" 

Zn2062" 0.497 ma/L 0.005 0.5 99.4% 0.49694 06/15/04" 12:39" ,. 

elem result 
Isystem id 

LU I mg/L I 0.0051 I I I 0.00027 I 06/15/04" I 12:39"11 

Icsw-Fl5Wl I' Ti3349" 0.005 I ICSW-Fl5Wl I' TI1 908" 2.06 

pbw-Fl5El Ag3280" 0.005 
pbw-Fl5E1 A13082" 0.05 
pbw-Fl5El As1 890" 0.005 
pbw-Fl5El 8-2496" 0.05 

,u mg/L 0.005 0.00078 06/15/04" 12:34" 
,u mg/L 0.05 0.00668 06/15/04" 12:34" 

U ma/L 0.05 0.00335 06/15/04" 12:34" 
,u mg/L 0.005 -0.001 97 06/15/04" 12:34" 

Illcsw-Fl5Wl I' I Zr3496" I 0.005 

pbW-Fl5El Ti3349" 0.005 
PbW-FlSEl TI 1 908" 0.02 
pbW-Fl5El U-4090" 0.1 
DbW-Fl5El V 2924" 0.005 

U 
U 
U 
U 

pbw-Fl5El 61'2230" 0.01 
DbW-F15El Ca3179" 0.05 

mg/L 0.005 -0.00003 06/15/04" 12:34" 
mg/L 0.02 0.00076 06/15/04" 12:34" 
mg/L 0.1 0.04867 06/15/04" 12:34" 
ma/L 0.005 0.00034 06/15/04" 12:34" 

DbW-Fl5El 

U 
U 

pbw-Fl5El Fe2714" 0.1 
pbw-Fl5E2 K-766 0.2 
pbw-Fl5El La3988" 0.005 
DbW-Fl5E2 Li670 0.01 

0.00000 06/15/04" 12:34" 
mg/L 0.01 0.00027 06/15/04" 
ma/L 0.005 

pbw-Fl5El Mg2790" 0.05 I DbW-F15El Mn2576" 0.005 

Pbw-FlSEl Y-3710" 0.005 
pbw-Fl5El Zn2062" 0.005 

M 02020" 0.0 1 
Na589 0.2 

Y 

u mg/L 
U mg/L 

l[pbW-F15El I Ni2316" 1 0.01 

0.005 0.00047 06/15/04" 12:34" 
0.005 0.00077 06/15/04" 12:34" 

pbw-Fl5El P-1782" 0.02 I DbW-Fl5El Pb220" 0.005 

S-1820" 
S b2068" 

pbw-Fl5E1 Sel96" 0.01 5 
pbw-Fl5El Si2881 It 0.050 

DbW-Fl5El 9-421 5" 0.005 
pbw-Fl5El Snl899" 0.01 

J[pbw-F15El I Th2837" I 0.01 5 

I[pbW-F15E1 1W-2079" I 0.01 

I[pbW-F15E1 I Zr3496" I 0.005 

U mg/L 0.005 0.00005 06/15/04" 12:34" 
U mg/L 0.005 0.00000 06/15/04" 12:34" 
U mg/L 0.01 0.0031 8 06/15/04" 12:34" 
U ma/L 0.05 0.01 301 06/15/04" 12:34" 

I mg/L I 0.0051 I I I 0.00051 I 06/15/04"1 12:34"11 

U mg/L 0.2 -0.0828 06/15/04 13:12:17 
U mg/L 0.005 0.001 12 06/15/04" 12:34" 
U mg/L 0.01 0.0006 06/15/04 13:12:17 
U mg/L 0.05 0.00807 06/15/04" 12:34" 

0.00206 06/15/04" 12:34" 
U mg/L 0.005 0.001 33 06/15/04" 
U mg/L 0.01 
U mg/L 0.2 -0.051 1 06/15/04 13:12:17 
U mg/L 0.01 0.0081 5 06/15/04" 12:34" 
U mg/L 0.02 0.00398 06/15/04" 
U ma/L 0.005 0.00006 06/15/04" 12:34" 
U I mg/L I 0.0051 I 1 I 0.0041 4 I 06/15/04" I 12:34"]1 
U mg/L 0.05 0.00535 06/15/04" 12:34" 
U mg/L 0.02 0.00509 06/15/04" 12:34" 

U mg/L 0.05 0.02544 06/15/04" 12:34" 
U mg/L 0.015 -0.001 15 06/15/04" 12:34" 

U mg/L 0.01 -0.00098 06/15/04" 
U ma/L 0.005 0.00005 06/15/04" 12:34" 
U I mg/L I 0.015) I I I -0.001 58 I 06/15/04" I 12:34"jl 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTOMO, TEXAS 78228 BOOK / PAGE: 

PROJECT NO(S): 
METHOD:3005A~3050B~3050B-7 .5~301 OA 
Microwave-Fusion-Tef Ion-Rock-OTHER 

MATRIX: Water&oil-Biota-Solid-Liquid-TCLP Ext-OTHER 
INSTRUMENT: GFAA-ICPACP-MS IC FLAA-HYDRIDE-OTHER 
ACID INORG #: HN03# HCI# * H2S04# HC104# H 
INTERNAL STD: Sc @ 10 PPMr/Be @ 10 PPM--SOURCE: \ V lNORG#‘%-roi-@~ EXP: W.&AMT: <A 
Oven/Hotplate ID: h) /U Tern peratu re (OC): 

I SAMPLE IDENTIFICATION I pH 1 WT(g) I I.V. (mL) I F.v.(~L) I 1 

FRM-191 (Rev 2/Mar 03) 

b 
b 
I 



I 
I 
I 
I 
I 

II 

6 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PROJECT NO(S): ObBoz a o/t/$V 
METHOD:3005A~3050B~3050B-7 .5~30  1 OA-302OA-7760A-7740A-HC10~H~SO4 Sb . 
Microwave-Fusion-Teflon-Rock-OTHER $.t r -  abkuof 

MATRIX: WaterdSoil-Biota-Solid-Liquid-TCLP Ext-OTHER 

ACID INORG #: HN03# d~ + HCI# HC104# HF# 
INTERNAL STD: Sc @ 10 P P M L B e  @ 10 PPM-SOURCE: \ 

Oven/Hotplate ID: / a  Temperature ("C): 

INSTRUMENT: GFAA-ICPLICP-MS IC FLAA-HYDRIDE-OTHER 

INORG#%i-a~EXP: 7 / 6 h q A M T : w -  

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 30 21s 

PREPAREDBY DATE: c - r f +  

REVIEWED BY: DATE: &-/re 0 4 
DISPOSAL I NT/@$TEILOC: 

FRM-191 (Rev 2/Mar 03) 



E55 -02- 101- 

[ s - r n - t o t  - 

CLP Spiking Solution @I GFAA LVL ILMO 4.1 

Prepped by:J WIL KS 
Date: OW1404 Exp Date: 07/01/04 

ISS prepped in 1 % HN03, Fisher, lnorg # I #4580 



Trace Metals Reagent Logbook 010055 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 82 XI-4 2 

FRM-304 (Rev O/May 02) 

I 
I 



BOOW PAGE 300 
SOUTHWEST RESEARCH INSTITUTE@ 

6220 Culebra Rd 
San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

As 189,042 Profile Line 

PEAK POSITION 
VERNIER POSITION ;+r”l 

1 0 I 33QQ- 

DATE he- I r-& 
AS Intensity: 3% ’4. Sly 

010056 

COMMENTS: 

MAINTENANCE: 

REVIEWED BY: 

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



I 
I 
I 
I 

1 
MAINTENANCE: 

Cleaned Torch: YES 
OTHER: 

I 
I 
D 
U 
I 

I 
n 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio, Texas 78228 

BOOW PAGE 18 232 
F a .  

SPECTRO ICP DAILY LOG 

ANALYST 

POWER: 7-1 

Na 
Fe 
Sr 

FLOWS: 
Aux 9/u: 

0 ,  010057 

Coolant 6(' 
Mass Flow CAtroller 

CLP STDl S 

1 CLP STD2 SCl& c), 

,r 

& , /  ~ 

CLP STD3 SCI 

!Polished Optics: YES I 
li' ~ R 

REVIEWED BY: DATE: 1 (2  lq 

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



ICP Calibration BlanMCB/CCB Solution 

Date Prepared: 5 - I -6 4 Prepared By: 

ID: BLK- O4 F, 2 

Make up as needed in 1OOOml volumetric flask. e Added # 10 mi HN03 INORG #: 4 ~ 6  I 
010058 

Added d 5 0  mi HCL INORG #: k 5 4 (  
Added c/ 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: I6 - 1  -04 INORG #: 4 2 4 

ICP Calibration BlanMCB/CCB Solution 

ID: BLK- M C Z  \ 
Date Prepared: 6 - t I - 0 4- Prepared By: @14 
Make up as needed in 1OOOml volumetric flask. 
Added r /  10mlHN03 lNORG#: &S% 2 

Added / 50ml HCL lNORG#: 4% c& / Q  -I -A- ‘4, -&+ 

Added -/ 1OOOul of 1OOOOppm Sc (INORG. VENT. ) EXP. D a t e : e P ’ ( l N O R G  #: 4262, 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1OOOmI volumetric flask. 

Added 10 mi HN03 INORG #: 

Added 50 mi HCL INORG #: 

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

ICP Calibration BlanMCB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1OOOml volumetric flask. 

Added 10 mi HN03 INORG #: 

Added 50 ml HCL INORG #: 

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

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 

ccv- 04-& 1 
Prepared By: =* Q- Date Prepared: 5 -2 - 

HN03 INORG # : L H C I  INORG #: 4Gd- 

010059 

Make up as needed in 1000ml volumetric flask in 1% HN03 AND 5% HCI. 

Expiration Date: 6 - 30 -& 

FRM-297 
(Rev O/May 02) 



ICP Calibration Stan 

Prepared By: n I3960 Date Prepared: 5- 21'-4 

HN03 INORG #: 45-G HCI INORG #: 4SGc 
Make up as needed in 500 mi volumetric flasks in 1% HN03 and 5% HCI. 

Prepared 

Expiration Dates: 
STD1: q-/-oh STD4: 3 ' 1-A 
STD2: 6 STD5: b - i - c e  
STD3: $ -24 STDG: &-I -A 

FRM-299 
(Rev O/May 02) 



ICP Calibration Standard 010061 
Date Prepared: c - 2  -4- Prepared By: 2- 
HN03 INORG #: A $: 4, ‘I 

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

HCI INORG #: 45s 7 

Expiration Dates: 
STD1: - STD4: - 
STD2: e- I - o e  STD5: 7 - /A+ 
STD3:- STDG: - 

FRM-299 
(Rev O/May 02) 



0100’62 

fl-7 ANALYSIS - 

r 

INSTRUMENT: 5 r c p ~ / *  FILENL4ME: oQ-06 / <  rc 

INSTRUMENT DL: 



& *  Q 

010063 



010064 



Xhezicinu c a l i b r a t i o n  hliank .. . . 
i a ' e n t t i t y  i : C a l i b r a t i o n  h i a n k  

010065 



010066 



@ i  
1. c 

3 f L  

- 
L 

i 

Frin-ired : 

010067 



010068 

i d e r i t i t v  



010069 



010070 

J 'une 



010071 



010072 



010073 





010075 

124 IO+ W (D 

i 5, 



010076 





MOO78 



.. h 

8 -  

010079 







ANALYSIS 

INSTRUMENT: Y-rr/?A~f Z- FILENL4ME: A &A- ( S 3  

INSTRUMENT DL: 





Standardizat ian R p t .  

3 
NCJTLJSED 
I..... 

-- 
-- 
... 
.. 

... 

.. 

010084 

.... 

-- 

-I 



f ".J 

NOTIJSED 

- I. 

010085 

.. ..... ..." I 

.. -..... 

.....I I..... 



Ca3 179 
II 1 A 7 8  
n BB85 
I @sa3 

1877 
1870 

"7 
NOTUSED 
..... ..... 
-- 
I. .- 
-- 
..". ..". 



I. 
Wcrun t  s 
SC 
56 1 m S A 4  
64-71 38 
2438,584 
.I 3767565 

4 5 1 *tr 

page 1 

7 



644998 
647864 

I 3.346 
I 3351 



010089 

........ ........ ... 

.......... ........ -- ..-. 

........ ........ a".. 

.......... e.." .- -- 
I- ..- .-. .... "... ..- .-. 



,, 7885 . 7A58 

010090 

.- d 
T i m e  
- .- 

.....- .....- .. - "... ..... .. ..... 



Standardization 

DH I L-Y? 

t)avelE?n 
328. 868 
3me. 215 
i 89 , 842 
249.678 
493. 489 
3 i 3 ,  842 
223. 861 
317.933 
rr6. 582 
ZZf3, 616 
367.716 
324.753 
271. 441 
766. 491 
398.853 
678,784 
279.4178 
237.618 
282. 838 
358. ;z---"' -z 3, 

599.94 i 
2 3 1 m  684 
178. 257 
228, 35.1 
pea, 352 
348. 458 
182,848 
286. 8.38 
36 i , 3s4 
196.821 
i96. 822 

??@. 353 
196. 
1991.989 
42.1 #I 552 
253,738 
334.94 5 
i98, €364 
489. 814 
292, 482 
287m914 
37 1 .I 838 
2lzl6.2'88 
349,621 

2 ° F  

za8.155 

bl k 
bl i+ 
bl k 
b l  I4 

b l  k 
bl i+ 
bl k 
bl k 
b l k  
63 k 
b l  k 
b l k  
b l k  
bl I4 

bl k 
bl k 
bl k 
b 1 I4 
krl k 
bl bc 
b l k  
bl k 
b 1 I-: 
b l k  
bl I< 
b l  k 
b l  k 
61 k 
dark  
bl k 
bl k 
b 1 I-: 
NDNE 
NONE 
bl k 
I3 1 dc 
bl 
b 1 I+ 
b l k  
bl I< 
blk 
b 1 bc 
bl k 
b 1 i+ 
bl C: 

24" 8914 
447,553 
85,3488 
59,4818 
€3. &5b9& 
3.84438 
144,922 
266. 398 
18.7468 
48.7321 
25.8695 
3.1.3491 
588.5b1 
248.395 
28.6685 
3. 18552 
293, ,4fS 
iZ.8959 
38.3568 

7,95428 
,29, 8645 
623, 138 
33,8945 
S€3.3€347 
48,7631 
256.843 
Lid. 8QGS 
1 #I 55BS8 
38,22@2 
37.3848 
57.4359 
1 . @@a@@ 
1 , @a@@@ 
66,2187 
3. 83124 
92. 8931 
3.8489 3. 
45. 8821 
1313, & 4 5  
d3. 8846 
24* 9&\".( L i  

12. 7858 
36,6;288 
5. 6586 1 

E a r -  44a3. 53 

CzCz 

e=-. 

010091 
Y-.-irs.l;ercepL Date Standardized 
, 888635 -. 286454 
"883978 -. 889764. 
m 88@1&1 . 888459 
,882471 -. 818946 

. r;lrB@S78 -. B88486 -. 813392 
- a  8149384 
- I s  878844 
lI8Q18888 -. 888i47 -. 88@682 -. 88Vr875 . @am786 
3 . 24262 
, 892377 
1) 888381 --. @#E763 --. 884883 . 881 425 
-.m 883785 
223976 

. 864658 . B888BQ . 886933 
-, 884829 -. 1 13985 
, @@@@@a . tmaa13111ZI 
"-1. a81 125 
--" 888856 
--.I 884 i78 . 88846s 
I 887338 
.a49357 
, 88221 9 
--* 884432 -. I2188849 
*-* 883895 --. 12188685 

. Qraeta3 

8b/15/84 12:83:46 
861 1 5/84 12: 83: 46 
86/15/84 12:83 :46  
8E/ 15/84 12 :83: 46 
8 6 / 3 5 / 8 4  12:83:46 
@6/15/@4 12:83:46 
86/15/@.4 12:83:46 
8 6 / 1 5 / 8 4  12:83:46 
8 6 / 1 5 / 8 4  12:83:46 
86 1 15/04 12 : 83 : 46 
86/15/84 12:83 :46  
86/15/84 1;2:83:46 
86/15/84 12:83:46 
86/ 15/84 12 : 83: 46 
8€3/1S/Qr4 13:83:46 
86/ 1 5/84 1 2 : 83 : 41i 
86/15/84 12:83:46 
86 / i 5 /84 12 : 83 : 46 
BE/15/@4 l2:83:.46 
86/35/84 12:83:46 
@ 6 / i 5 / 8 4  i 3 :83 :4€3 
86 /15 /84  12:@.3:46 
861 i5,@'84 5.2 : 8 3 :  46 
8 6 i  15/84 12 : 83 :: 46 
8 6 / 1 5 / 8 4  12:83:46 
8 6 / 1 5 / 8 4  12 :83 :46  
86/15/84 1 2 :  83: 46 
8 6 / 1 5 / 8 4  1;3:@3:46 
@6/15 /@4 i 2 : 8 3 : 4 6  
86 / i 5/84 1 2 : 83 : 46 
B6/15/84 12:83 :46  
8 6 / 1 5 / 8 4  12 :@3:46  

*NOT STRNDRHDITED 
*NOT STRNORRDXZED 

8 h / i 5 / 8 4  12 :@3:46 
a&/ 15/84 12 : BS: 4& 
8 6 / 1 5 / 8 4  12:83:46 
86/ 15/84 12: 83:  46 
8 6 / 1 5 / 8 4  12:@3:46 
86 / 1 51 84 1 2 : lils :: 46 
@ 6 / 1 5 / 8 4  12 :83 :46  
8 6 ,) 1 s / 8 4 1.2 : 8 3 : 4 6 
861 15 /84  1 2 : 83 : 4 6  
86/ 1 5/84 12: 83: 40 
@€I ,I i 511214 1 2 : 83 : 46 



010092 

4 ,  9-72? 
4 a  963 

n 9973 
4982 

QC Pass  
5 a  888 

L.. i 6787 
p p m 

C44" 471 
n 81 1 

n 2398 

04,473 
Q4n 464 

1 5 n  9rZr 
1 9 a  87 

z;)C P a s s  
5, 888 
t8 ,  CilrZr 

NOCHECK 

:I. 9&8/ I 



f i n a l y s i s  R e p a r t  

010093 

4.987 
4.989 



Rnalysis R e p o r t  

# I  
#2 

e 
T i m e  
..". .a." 

I..... -- ....."... ....."... .... 
I ..". .......... ..... ..." ... " ..... ...e .... 

... -. ...... .- .. I ..I -. -. 



Elem 
Units 
Rvge 
SDev 
XRSD 

#1 
#E! 

Errors 
H i g h  
L a w  

Elem 
U n i t s  

$Of?V 
X R S D  

#I .  
#Z 

E r r t 3 r s  
H i g h  
L a w  

Elem 
Units 

S D € ? V  
XRSD 

#l 
#Z 

Errors 
H i g h  
L O W  

Elem 
I - h  i t 5 

kvge  
SO€?V 
-LRSD 

# I  
#E2 

Error-< 
High 
1,OW 

Elem 

flvge 

avge 

I 

I 82283 
I 8881 
I 8681 

-(I 8@8UI 
I 8808 

LC P a s s  
I 885Q 
--I @@sa 

LC Pass 
(I 8588 
- I  8588 

L.C H i g h  
I 8858 
- L I  8858 

NOCHECK 



Una1 y s i  s R e p o r t  Sample 

I-1. 8 I54 . 8846 

page 2 



PI ank Sample 

010097 

-I .... .- ..". .... 

-I ......... .. .. 

..... ...a. 

-- 
... 
... 

..... ..... 
L .- 



. 883.1 
I 8887 

L C  P a s s  
I8588 -. 85@8 

a81.14 
n nm47 

-1.88 3 @ 
I 

NOCHECK NOCHECK 

S i 388 1 SC:.Stj 5.3 



010099 



Rnaly5is R e p o r t  

# I  
# ;? 

3 
Tim€? 
I..... 

”... ..... 
..... I. 

pa g e ,.a; ”- 
0101c0 
P M  

4 5 

-. .”.. 
-I 



NaS8RF) 
ppm 
1.P. 28 

I 81 
I 1 8 A Q  



Rnal y s i  s Repor-t 

E l e m  
U n i t s  
R v y e  
SDe v 
XRSD 

# i  
# e 

I n L S t d  
Macl c 
E l e m  
wav I en 
R v g e  
r;DE?V 
%RSD 

# l  
#e 

Y "-3 7 1.8 
PPm 
"I.. 888 1 

I a888 
1 1 . A 5  

. 49358 . 4961 
2 
Time 
-.".. 

page 2 

010102 

..- -... .I -... I ..... .....- .-. I 
..". -. - .".. ..... ..... ..... -. .....e 

..... ..-. .-- ......... .. ..... 
- .-. I- I -- .... .. 



kr.ra1. y s i  5 R e p o r t  

n Q k l 8  
a 8745 

n 1457 
)I 1375 

--. ma439 
t. 81 '74  



Elem 
Units 

5s) E? v 
XRSD 

kvge 

#i 
#2 

# S  
#Z  

!.,age P 

010104 

4 J 6 7 
NOTt.JSED NUTUSED NOTUSED NOTUSED 

F 

-- I-... e... - "- 



010105 



#1 
#Z 

#I 
# P  

i 
*Count  5 

SC 
3 3  1 584 
669552 
4429.317 
n 66 55344 

2 
r i m e  
w .- 



86/15/84 12:5#: 3.8 F M  

D p c r a t  or: 

- 0  8888 
-*. @&?I 1 P 



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

Elem 
Unit., 

SDe v 
%R! 3D 

Rvge 

# l  
#E! 

2 
T i m e  -- 

page  P 

010168 

-I 

I- 

-- 
I- 

-- 
..... - 

..... "- 

..... .... 





Elem 
Units 
R v g e  
SDe V 

Xi?r;ti 

#1 
# ;z 

I n t S t d  
Mud e 
Elem 
Wav 1 en 
gvge 
9Dev 
%RSD 

#l  
#Z 

--I 8888 
-)I 8881 

.- d 
T i m e  -- 

Q6/15/@4 81:8;?:95 P M  page 2 

010110 



010111 



.- ,z! 

T i w e  
..". ..... 

7 
Nr3 T u SE D 
- ... 
I- 

... ..... 
-- 
-.. - 

e...- 

.. - 



010113 
3. 

"-I 884 1 
^-I 889 s 

* 8846 
I 8888 

le 88-74 . B.245 

---I 8877 
I a888 

n 8157 
I 8113 



Analysis R e p o r t  

Elem 
U r r i t s  

SDe v 
% R ! m  

A v g e  

# I  
# ;? 

# I. 
#Z 

86/15/84 Bl:: l.2:26 kP1 page e 

010114  

I- -.,.- "... ... -- 



Elem 
I J n i t s  

SDev 
XRSD 

#i 
#Z 

Elem 
Units 
F)vge 
SDe v 
%R%D 

#i  
# ;? 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

Certificates of Analysis 
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F I S H E R S C 1 E NTf f I C 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

C etalog No. A509 LotNa: %lWtO 
Release Dab: knua ry, zo(w 

Erplry Oak: knw ry, 2907 

Lapt, lloia !i&w 
&So)’ % 70% 
cdor APHA e10 

AlUminWn PPb CO.5 
Antirn ony p9b cO.1 
hienic PPb eo.1 
Barivm a . 7  
Beryllium wb e0.t 
6 ismuth Wb *O.? 
Bomr m 41 
cadmium Wb co.1 
Cakium wb e l  

Chrwnim PPb c0.2 
CObeH opb *O . t  
CDpper ppb <O.l 
tron Pm *l 
Lead wb co.1 

Littlium wb co.1 
Mag&Um P b  4.2 
Ma%m-e Wb co.1 

Mercury PPb a0.2 
M&bdSnum wb 4 . 1  
Nickd wb eo.1 
Potass ium PPb *0.2 
s@iUlwrn iwb eo. 1 
sirwr P Pb eo. 1 
Sodurm Ppb 4 . 2  
sttonti m ppb eo. 1 
Thocturn PPb +I, 1 
tn PPb cO.1 
t i  ppb so. 1 

Vanudm ppb 40.1 
zrc PPb eO.2 
zirconium ppa sO.1 

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular, Cs, Si, 
K, Na, B, AI, Mg & Mn wilt increase due to storage in 
glass bottles. 

Ureniurn PPb 4. i 

Dr. 3. McKelvey 
QNQC Manager 
Fshec St5a-M~ (&emid Division 
Ptltsburgh. PA, 15275 Phone (412) 4W3ocI 
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FISHER SCI ENTlFlC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

Dr. B. McKelvey 
QAMC Manager 
FishersciencsccherricalDivijnn 
Pittskrqqh, PA, 15275 phone (412)4904300 

Fisher Chemical 
A Fisher Scrientiftc Company 
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FISHER SClENTlFtC 
TRACEMETAL GRADE HYDROCHLORIC Act0 

CERTlFlCATE OF ANALYSIS 
Catalog No. As08 

35% 

CO.5 
sO.1 
e0.1 
(0.1 
eo. 1 
go.1 
4 . 5  
e0.1 
40.5 
CO.1 
<O.? 
4 . 1  
4 . 5  
eo.1 
4 - 1  
4 . 5  
CO.l  

q0.2 
' c0.t 

4 . 7  
aO.1 
a . 1  
40.1 
s0.5 
4 1 
4 . 9  
*o. 1 
qD.1 
4 . 1  
4 . 1  
4I.j 
4 . 1  

c i a  

Element cwlcentretions Eire at the poiht of baing. 
Concentrations of some elements in particular, Ca, Si, K, 
Na, B, Al, Mg & Mn will incrsese due to storwe in gbss 

6 bott#es. 
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FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Calalog No. q5Oa LW1Yo: 4103101 

Relrrr 00.: Jarway, 2004 
E r p t y  Dab: J a w  y, 2007 

hssy 
Wor 

% 
AFWA 

Aluminum PPb 4 . 5  
WmWY wb 40.1 
Arsenic PPb 4 . 1  
BMm PPb a . 1  
Beryllium m 40.1 
Bamuth ppb 9 . 1  
Boron PPb 4 . 5  
C a d m  PPb 4 . 1  
Calcium PPb 40.5 
ctrromivn m 4 . 1  
caball Ppb 4 . 1  
corn PPb (0.1 
lrdn PPb e0.5 
tsad Pm 40.1 
Lithium wb *O.l 
Magnejum ppb 40.5 
Mange-& PPb co.1 

Mstany PPb e0.2 
MoryWenum pp4 ao.1 
Nkkd mb ao.1 
Potaw urn PPb 4 . 1  

s i  PPb 4 . 1  
S i  m qo.1 
s8dum m ~ 0 . 5  

M r n  ppb 80.1 
Tn ppb 40.1 
Ftsnivm tm 40.1 
i .hwlTl PPb 4O.t 
VaMdlUm ppb CO.1 
aE ppb *Ob 
orconkm prib 40.1 

Element concentrations ate at the poinl of bottling. 
Concentrations of m e  elements in particular,&, Si, K, 
Na, 8, At. Mg B Mn will increaso due to storage in glass 
bo*. 

strpnlrm PPb 40.1 

Dr. 8. McKdwy 
WQC Manager 

Fisher Chemical 
A Fisher Scientific Company 

I 



Catalog Number: SPIKE- 1 Lot NO.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acid@ Tartaric Acid - HJ? 

This ASSURA NCE "certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and W.  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 XCP Spectrometer: 

Element Labeled Measured NXT Element Labeled Measured NIST 
(mg/L) SRM (mg/L) ( w m  SRM 

AI 200 199.51 3101a Pb 50 49.98 3128 
As 200 199.89 3103a Sb 50 50.02 3102a 
Ba 200 199.68 3104a V 50 49.95 3165 
Sl? 200 200.10 3149 Zn 50 50.02 3 -- 

25.34 3 
20.04 3 
5.00 3 
5.00 3 
4.99 3 

CU 25 
Cr 20 
Ag 5 
Be 5 
Cd 5 

TL 200 200.07 3158 
Fe 100 99.91 3126a 
co 50 $0.25 3113 
Mn 50 49.98 3132 
Ni 50 50.11 3136 

Spex Reference Multi: Lot #2-61BD, 17-55AS, 19-85ASREF 

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 i s  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. 

68a 
14 
12a 
51 
05a 
08 

&, 2000 SPEX CertiPrep, lnc. 
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This Certified Reference Matcrial has been pnpared 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 Anawcal Measurement - Second Edition 

IS0 Guide 34: Quality system guideline for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1 : Contents of certificates of reference materials 
NET Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO Ea80 
Material Source: 
AI1 analytes and matrix materials we obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor idmtifidons arc proprietary, however sources of 8tl materials used in the preparation and testing of 
SPEX ccrtiprep CRMs are tracked and docummted. For M e r  information contact CRM Sales. 
Ibstractions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater ttian the purity of the 
o~igiinal matrix solution. If dilution is required the diluent must be compati’ble with all certified d y l t s  and contain 
stabilizers appropriate for the pnriod of intended use. The CRM cau also be used as a spike or with a spike, again with 
appropriate compatiiility considetations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AIi surfbca thst c m e  in contact with the solution must be tharoughly cleaned and 
leached pdor to use. Dilutions should be performed only with Class A volumetric ghssware. 
Method of Preparation: 
Clean labcratwy procedures and techniques have been used throughout the prepmation. All materials, equipment, 
aStdficd h t ~ ~ ~ ~ ~ t a t i o a  end personnel b a n  been quaiified prior tu use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glasswart haw been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confvmed by procedures consistent with IS0 guide 17025, ISO/RIMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by pcedurcs consistent with the intended use of the CRM. 
The mathematid expression kpsh is employed to determine the sampling sizc 
S = relative standard deviatian in % fur one component of the sample. (ie. The sub-sampling U R U X ~ ~ ~ Y )  
rn = the subseunpling mass 
k, - mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
detcrrnination 
Stalbtical estimator and Confidence lirnits: 
The cwtifitd value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/=U where X =Tme d u e  (Labeled Vdue), U== Expanded uncertsiaty 
U = = b  where 
U, is obtained by combining the individual element standard uncertainty components ui, and u, -/Xu: 
Certification Traveler Repod: 
All certified values repwttd were derived from Traveler Report (Spcx Certlprep’s traceability documentation) identified by 
the lot number of this CRM. For Mer information contact CRM Sales. 

SPEX CertiPrep refbrence materials rae not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate produres. No claims against SPEX CcrtiPrep, Inc. of my kind 
whzrtsoevcr, whether based on breach of warranty, alleged negligcnce, or otherwise, with respect to this RM s h d  be greater 
than the purchase price, In no event shall SPEX CertPrep, bdc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

is the covaagt factor at the 95% confidence level 

Legal Notice: 



010176 

Catalog Number: ICAL- 1 Lot NO.: 25-178AS 
Description: Instrument Calibration Standard 1 
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 
JCPOES, 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, 

Instrumentat Analysis by ICP Spectrometer: 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 141 a 

Mg 5,000 4,991.82 3131a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 12-1 13AS, 5-198VY, 6-28VY-REF 

Balances are calibrated regularly with weight sets traceable to NlST#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 element exceeding +/-2%. This iiicludes uncertainty of 
measurements and other effects, such as transpiration losses. This guarantee is vatid 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. 

WM. Z "  

Date of Certification: Certifying Officer: W 

63 2000 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 UnccrtaiDty In Measurement 1995 
EURACHEM/CITAC Guide; Qumt@hg Uncertahty in Analytical Measurement - Secortd Edition 
ASTM Guide D6362-98 
IS0 Guide 34: QuaIity m m  guidetines for fhc pro dud^^^ of refance materials. 
IS0 Guide 17025: Certification of reference: materiais, general and statistical printiplcs 
IS0  Guide 3 1 : Contents of certificates of reference rnate~als 
NIST Technical Note 1297 
LAC-G12-2000: Guidebas for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materials EUC obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and docummted. For M e r  infomation contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaUy with matrix of a purity at or greater than the purity of the 
original matrix soiUtion. If dilution is required the diluent must be compatible with all certified analytes and cmtah 
s t a b i h  appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
approprjate compatibilily considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. At1 surfaces that come m crmtaGt with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A voiumetric glassware. 
Method of Preparation: 
Clean lboratory procedures and techaiqucs have been used throughout tbt preparation. AI1 materials, equipment, 
malytid instrumentation and pnsomel 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 bas been confirmed by procedures consistent with IS0 guide 17025, XSOREMCO N280 
and ASTM D6352-98 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 mathernaticaI expression kp&n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling IILBSS 

determination 
Statbtkd estimator and confidence Emits: 
The certified vaht 'x' listed on the reverse ofthis document is at thc 95% b e l  of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncutainty 
WkU, where k=2 is the coveragc W r  at the 9% confidence level 
U, is obtained by combining the individual element standard uncertainty components ui aad u, dZq2 
Certification TraveIer Report: 
All certified values reported were derived f b m  Traveler Report (Spa CertiPrep's traceability documentation) identified by 
tbe lot number of this CRM. Fa further infomation contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep refmenee materials an not fur any cosmetic, dnzg or household application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based w breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, spdal, or 
consequential damages. 

- * * 

= mass of sub-sample necessary to ensure a relative sub-sampling mor of 1% (68% confidence level) m a single 

- 

I IS09001 1 
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I n o r g a n i c  v e n t u r e s  / I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-maii: ivsalesQivstmdards.com website: www.ivstandards.com 

c e r t i f  i ca  t e o f a na lys is  

CERTIFIED CONCENTRATION: 10,047 f 29 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Uncertainty ( f 1 

(n) = mean x ,  = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 10,047 f 29 pglmL 
Method: EDTA Titretion vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 9894 f 41 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31488. 

The independent samples t-test was used t o  determine if +hem is agreement between the above assay methods a t  the 96% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

, 

TRACE METALLIC IMPURITlES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Wtered Clem Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn . 

< 0.070 
<0.00050 
co.010 
<0.010 
<0.00060 

0.043 
K0.034 
C0,0030 

0.17 
<0.0050 
C0.00030 
C0.0050 
<0.0030 
< O.OO60 

<0.0080 
<0.0060 
< 0.0030 
<0.0010 
<0.0010 
<0.0060 
<0.0030 

0.030 
<0.00050 
<0.0010 
~ 0 . 0 0 6 0  
~ 0 . 1 6  
< 0.00050 

0.0050 

<0.010 
<0.00040 
q0.030 
<0.0040 

<0.0020 
< 0.0020 
€0.084 
< 0.00060 

e 0.0050 

<0,0020 
< 6.01 

<0,00030 
<0.0010 
< 0.001 0 
<0.0010 
c0.0020 
<0.0010 

<0.87 
C0.034 

0.0050 
c0.16 
C0.00060 

<0.0070 

<0,030 
<0.00030 
c 0 . 0 1  0 

0.028 
<o.oO04o 
c 0,0050 

<0.010 
< 0.0020 
e 0.0020 
<0.0010 
< 0.040 

0.075 
0.32 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 8 - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.073 g/mL 
QAXL ~).r.m)tol~c 

(over) 

Quality Assurance Manager 

http://ivsalesQivstmdards.com
http://www.ivstandards.com
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@JAtIN STANDARD DOCUMENTATION 
1. I S 0  9001 :ZOO0 QMI Registered Quality System [Certificate Number 01 01 05) 

Msmben of IQ Net : Argentina (IRA#), AUstr8lia IQAS), Austria (6QS1, 6elgium 
(Avkltw) , Brazil {FCAV), Canada (OMI), Hong Kong (HKQAA), Columbia (ICONTEC), 
Czech Republic (COS), Oemerk (DS), Finland (SFS), France [AFAQI, Germany (DQSI, 
Greece {ELOT), Hungery {MSZT), lraland (NSAII, Israel WI), Italy KlSQ), Japan IJaA1, 
Korea (KSA-QA), Netherlands (NEMA), Norway (NCS), PolandIPCBC), Portugel (APCERI, Singapore (PSB), Slovenia CSlO), 
Spain {AENOR), Switzerland ( S E 4  

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited APLA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 8 Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZ 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4, M IL-STD-45662A 
5. 
6. 

STABILITY/ EXPIRATION OOCUMENTATION 

Shelf Life - The lenqth of time that a aroperlv stored and Packaaed standard will remain within the 
sDecified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that t h e  
shelf life of our 500 rnL bottle is 4 years and the shelf life of our 125 ml. bottle is  21 
months. 

Expiration Date - The date after which a standard solution should not be usedz A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of t 
standard. 

PACI(AGINODOCUME" 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house 
procedure IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to 

contamination issues in packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to cafibrete all Class A Glassware used in the manufacture and quality control 
of Custom Grade Standards. 

BALANCE C A W  
All balances are checked daily using in-house procedure number 6-IMM-001, The weights used for testing are 
annually compared to Gerhart Scate Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 4283598 and 454678. The NET test number 
is 822/260017-98, 

All analytical balances ere calibrated every 4 months by Gemart Scale Carp. of South Amboy. The balances are 
calibrited with a class 1 analytical weight set. These weights.are tested annually by a NET / NVUP accredited 
calibration lab. The NlST test number is 822/260017-8. 

THERMOMETER C ALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903- 
2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph I50 
using NIST Test Nos. and Std Nos.: 769543, 217368/769643,217368/P14452, 176240/P14452,176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903- 
2880 are traceable to NlST ldentification Nos. 92564, 17 9076, 471047 and NlST test report Nos. 81 1/258522, 
81 1 /2667078, and 236090. 

TECHNICAL SUPPQM -- 
All customers are encouraged to contact us for technical support for the proper use of our produds. 

E L  1-800.-569-6799 INT't 1-732-901 -1 900 FAX 1 -732-9Ol-Wu3 E-MAIL IVtech@ivstandads.m 

-2- 
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Description: 1000 mg/L Boron 
Matrix: H20 
This ASSURANCE @ certified reference matend, CRM, is intended primarily for use 8s a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, aod XRF. It can be employed in USEPA, ASTM and other methods 
relevant to tbe certified properties listed below. 
Certified Value: 1001 m f i  
Uncertainty Associated with Measaremest: 
Certified Value b Traceable to: 

+/- 3.0 mgk 
MST SRM 3 107 

The CRM is prepared g,ravimetrically using high ptnity (NH4)2B4074H20 Lot# 08OOlE. The 
certified value listed is tbe average of values obtained by ciassical we? assay and ICP sjxtmmeter analysk 
Refer to side 2 for details of measuremeat uacertaintks. 
CIassical Wet Assay: 1001 mg/L 

Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 
standardized against Potassium siphihalate NIST SRM #84k 

Instrumental Analysis by ICP spectrometer: 1001 rn f i  
Uncertifiied Properties: 

Density: 1.001 22.3 -gees Cekius 
Trace Metallic Impurities in the Actual Solution vis ICP / ICPMS Analysis: 

Element mg/L 
AI 0.06 
As 4.001 
43 0.002 
Ba <0.001 
Be <0.001 
Bi 0.03 
cd 4.001. 
co 4).001 
Ctt 0.00 1 
cr Q.001 

Element mg/L 
cu 4.001 
Fe 0.00 1 
Ga 4.001 
In 4.001 
K 4.06 
Li 4.001 
Mn <0.001 
Mo <0,001 
Mg 4.001 
Na 0.01 
Ni 0.00 1 

Element mg/L 
Pb <0.001 
Re -4.001 
Rb 4.001 
Sr 4.001 
Sb <0.00 1 
Si 0.01 
Ti <0.001 
TI <0.001 
V 0.003 
zr <0.001 
zn 0.0011 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guanmteed stable to +/-0.5% of the d e d  concentmtion inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a p&od of one year fkam the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

certifying oficer: / U p  

PpR '04 Date of Certification: 
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TbiS Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the foIlowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWClTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Wality system guidelines for the production of  reference materials. 
IS0  Guide 17025: Certification of reference materiais, generat and statistical principles 
IS0 Guide 31: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All an- and matrix msteriab are obtained and verified by SPEX Certiprep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materids used in the preparation and t&ng of 
SPEX CcrtiPrep CRMs art tracked and documented. For farther infonnatkm contact CRM Sales. 
Instructions for Use: 
Prhary usage of thii CRM is in neat form or diluted sMially with matrix of a purity at or greater than the purity of the 
or@d matrix solution. If dilution is required the diluent must be cornpatiilt with a11 certified andfles and contain 
stabilizers appropriate for tbe period of inmdod use. The CRM can also be used 8s a spike or witb a spike, again with 
appropriate compatiiility considdons. AlI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly f b m  the bottle. All Jurfaces tha come m contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pdonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A 11 materials, equipment, 
analytkd instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplt-rinstd bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogenejty of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
Certified values by procedures consistmt with the intended use of the CRM. 
The mathematical expression Jcps2rn is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mass 
k~ mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in 8 single 
determination 
Statistical estimator and Confidence limits: 
Th e  certifJed vahe 'x' listed 011 &e reverse of this document is at the 95% level of confidence and can be expressed BS 

X = x+/-U where X =TNC value (Labeled Value), U= Expanded uncertainty 
Wku, where b 2  is the coverage factor at &e 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components uh and u, ~ C U :  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM, For furtbcr information contact CRM Sales. 
Legal Notice: 
SPEX C~rtifrep reference materials an not for any cosmetic, drug or household application and are to be wed only by 
q~aIi.lied individuals wbo are trained in appropriate procedures. No claims against SPEX Ortiprep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be Qreata 
than the purchase price. In no went shall SPFX CertiPrep, he. be liable for any loss of profits or any incident@ specid, or 
consequential damages, 

- 
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Catalog Number: PLJJ2-2X-Qy 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

Lot NO. 10-12LI 

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 
relevent to the certified properties listed below. 
Certified Value: 997.5 mg/L 
Uncertainty Associated witb Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 129a 

The CRM is prepared gravimetrically using high purity Lithium Carconate Lot# 0302 1A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 mg/L 

h'lethod: Evaporate to dryness. Fume with Sulfbnc Acid. Ignite and weigh as Li2SO4, 

Instrumentation Analysis By ICP spectrometer: 998 m g k  
,f.- e .- 

Density: 11 .OM @ 22.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via IcP  / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

<0.001 AI 0.001 cu 
<o.oo 1 As <0.001 
<0.001 
<0.001 3 c0.008 In 
<0.001 

Be co.00 1 Mn <0.001 Si 0.007 

<O.OOl 
<0.001 
<0.001 
<O.OOI co <0.001 Zn 0.035 

Pb 
Fe 0.007 Re 

Rb 
Sr <0.001 
Sb 

Ti 
T1 
V 
Zr 

<0.001 . 
Ag . <0.003 Ga a.001 

Ba 0.001 I( 0.20 

Bi <O.OOI Mo <o.oo 1 
ca 0.01 7 Mg <0.001 
cr <o.oo 1 Na 0.01 
cd 0.008 Ni <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: oM '04 Certifying Officer: AI. M W  

- -  . . - 

0 2000 SPEX CertiPrep, Inc. 
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This Certifed Reference Material has been prepared and certified under an IS0 900 I system consistent with the fol low~g 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEWCTT'AC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
I S 0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 I: Contents of certificates of reference materials 
NIST Technical Note 1297 
MC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX Catprep fiom pre-qualified vendors as per IS0 9000 
guidefines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
S p a  Cc@rep CRMs are tracked and documented. Fur further information contact CRM Sales. 
Instructions for Use: 
Prhary usage of this CRM is in neat form or diluted serbdly witb matrix of I purity at or greater than the purity of the 
or&hal matrix solution, If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle, All surfaces that come m 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 prepmtkm. All materials, equipment, 
analytical hstrumtntation and personnel have been qudified 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 confmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
.and AST?di D6362-98 Appendix m. Random, replicate sampled of thr: finat, Gackagsd material have 't;cen.aa.pd for +La 

certified values by procedures consistent with the iatcaded use ofthe CRM. 
The mathematical exprtssion kps2m is employed to detminc the sampfing size 
S = relative standard deviation in % for one component o f  the sample. (it. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k IIWS of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a shgle 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' limed on &e 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), W= Expanded uncminty 
U = = b  where k 2  is the coverage factor at the 95% confidence level 
U, 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmGtjc, drug or household application and are to bc used only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether based breach of warranty, alleged negligence, or otherwise, with .respect to this RM shaIl be greater 
than the purchase price. In no event shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 

obtained by combining the individual element standard mcertainty components uj, and u, b t  
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Catalog Number: PLM09-2XGW2T Lot NO. 10-74MO 
Description: 1000 mg/L Molybdenum 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnmenta?ion such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 998 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3 .Om& 
MST SRM #3134 

The CIwl iS prepared gravbetricafly us& high purity W4)6M07(0)24 Lot# 03011C.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometa analysis 
Refer to side 2 for detaik of measurement uacertaintles. 
Classical Wet Assay: 998 mg/L 
Metbod: Precipitation using 8 Hydroxy Quinoline,filtea,dry and weigh as MOO2 (C9H6NO)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

999 mgh 

Density: 0.9989 @ 23.7 ~egrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mfi 

Al 0.002 cu 0.003 . Pb 0.002 
As 0.04 Fe 4). 10 Re 0.03 

<0.001 Ga 4.001 Rb 4.001 
B <0.006 In <0.001 Sr 4.001 
4 

Ba 0.001 K 0.01 Sb 0.005 
Be a 0 1  Li <0.001 Si 4.50 
Bi co.001 Ms 0.10 Ti 0.004 
ca 0.01 Mn 0.001 TI <0.001 
cr <0.002 Na 0.007 V 0.003 
cd <os0 Ni 43.001 zr 4.001 
co 0.002 Zn 0.009 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CFW is guaraateed stable to +/-OS% of the c e a e d  concentration inclusive of u n c d t y  
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid d y  when the material is kept tightly capped and 
transyorted and stored under labomtory conditions. 

certifying officer: N- k & e U  'bls Date of Certification: 

Q 2000 SPEX Certifrep, inc. 
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TbiS Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
g u i k  
Guide To The Expression Of Uncertainv In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1: Contents of certificates of refcfence materials 
NIST Technical Note 1297 
ILAGG12-2000 Guidelines for the requirements for the competence ofreference materials producers 
ISoflREMCo N280 
Material Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX CertPrep from prc-qualified vendors as per IS0 9000 
guidctines. Vendor identifications are proprietary, however sources of all materials used in the preparation aad tcsting of 
SPEX CertiPrep CRMS are tracked and domentcd. For further information contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is m neat fom or diluted scriaIly with matrix of a purity at or greater than the purity of the 
original matrix solution, If dihtion is required the diluent must be compstiblc wih  all certified analytcs and contain 
stabilizers appropriate! for tho period of intended use. The CRM c811 also be used aa a spike or witb a spike, again with 
appropriate compatibility considerations. All solutionS should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fkom the bottle. All surfaces that come h contact with the solution must be thotough& cIeaned and 
leached prior to use. Dilutions should be parformed only with Class A volumetric glassware. 
Method of Preparation: 
Clean Ssbotatsny procedures and techniques have been used throughout the prephition. A 11 materials, equipment, 
d y t i c d  bstrumantation and personnet have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionizcd water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confiied by procedures consistent with IS0 guide 17025, TSOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed far the 
certified values by procadurw coILsistGnf wit% the intended use of the CRM. 
The mathematical expression k& is ernpfoyed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The s u b r n p h g  uncertainty) 
m -the sub-sampling mass 

detesmiaaticm 
Statistical estimator and Confidence limits: 
The certified v a t  'x' listed an the reverse of this document is at the 95% level of confidence and can be exprwscd as 
X = x+NJ where X =True d e  (Labeled Value), U= Expanded uncertainty 
W l k u ,  where k 2  is the coverage fbctor at the 95% confidence level 
& 
Certification Traveler Report: 
AU certified values reported were derived fim Traveler Report (Spcx CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For firrthcr infomation contact CRM Sales. 
Legal Notice: 
SPEX Certiprep rcfmnce materials are not for any cosmetic, drug or household application and arc to be usad oaly by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or othcwisc, with .respect to this RM shall be greater 
thgn the putchase price, In no event shall SPEX CtrtiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

masa of subsample necessary to ensure a relative sub-sampling error o f  1 % (68% confidence level) in a single 

- 

obtained by combining the individual clement standard mcertainty components ub and u, dZu: 
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Catalog Number: PLP9-2XW2T Lot No. 9 4 5 w  
Description: 1000 rn@ Phosphorus 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1002.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NlST SRM 3 139a 

The CRM is prepared gravimetrically using high purity (NH4)Ii2(P04) Lot# W1002B.The 
certified value listed is the averajy of values obtained by classicctl wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 

Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207. 

Instrumentation Analysis By ICP spectrometer: I002 mgL 
Uncertified Properties: 

Density: 0.9996 @ 24.0 Degrees Celsius 
Trace Metallic Impurities io the Actual Solution via ICP / ICPMS Analysis: 

Element mg.& Element mg/L Element mg/L 

AI 0.002 cu a.001 Pb <0.001 
As 0.00 1 Fe a 0 0 1  Rb <o.w)1 

a002 Ga 4.001 Re <0.001 As 
B <om2 In <0.001 Sn <0.001 
Ba 4.001 K 0.006 Sr <0.001 
Be UI.001 Li <0.001 Sb 0.004 
Bi <0.001 Mg <0.001 Ti 0.004 
Ca 0.004 Mn <o.oo 1 TI <O.OOI 
cr <0.008 Mo -4.00 1 v co.006 
Cd <0.001 Na 0.003 zr <0.001 
co a00 I Ni a.00 I Zn 0.07 

Balances are calibrated regularly with weight sets traceable to NlST ff32856, #I32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration hclusjve of uncertainty 
of measurements and other effects, such BS transpiration losses, for a period of one year fiom the 
.date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: /V. OCT - - 2003 Date of Certification: 

- -  I- 
8 2000 SPEX CertiPrep, Inc. 
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This Certified Refetence Material has been prepared and certified under an IS0 900 1 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CiTAC Guide: QuantiQing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines €or the production of reference materials, 
IS0 Guide 17025: Certification of reference materials, general and statistica1 principles 
IS0  Guide 3 1: Contents of certificates of reference materials 

LAC-012-2000: Guidelines for the requirements for the competence of reference mattdab producers 
ISO/REMCO "280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX Cei~iPrtp from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications we proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS are tracked and documented. For M e r  information contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is m neat form or diluted serialfy with matrix of a purhy at or greater than the purity of the 
original matrix solution. If dilution is required tbe diluent must be compatible with all certified a d y t e s  and contain 
stabilizers appropriate for &e period of inttndcd use. The CRM can also be used a a spike or with a spike, again with 
appropriate CornpatiMity considerations. All solutions should be tborcrughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AX1 surfaces that come in contact with the solution must be thoroughly cleaocd arid 
leached prior to use. Dilutions should be pdomed only with Class A volumetric gtassware. 
Method of Preparation: 
Ckm laboratory procedures and techniques have been used throughout &e preparation. All materials, equipment, 
analythal b m c n t a t i o n  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 a11 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the ful, packaged matmiat have been analyzed for the 
certified vahm by procedures consistent with tbe intended use of the CRM. 
The mathematical expression k p s h  is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample, (je. The subsampiing uncertainv] 
m = the sub-sampling mass 
kr = msss of sub-sample necessary tu mure  a relative sub-sampling mor of I % (68% confidence level) io a single 
determination 
Statistic4 estimator and Confidence limits: 
The certified value 'x' listed on the mvem of this document is at the 95% b e l  of confidencc and can be expressed as 
X = x+kU whete X =True value (Labeled Value), U- Expanded uncertainty 
U=& where k 2  is the coverage factor at tbe 95% confidence level 
U, 
CertiDication Traveler Report: 
All certified values reported wae derived €iwm Trawler Report (Spex Certifrep's traceability documentation) identified by 
the lot number of -this CRM. For further isformation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials me not for any cosmetic, drug or household application and are to be used O ~ Y  by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
thaa the purchase price. In no event shall SPEX CertiPrep, Ipc. be liable €or any loss of profits or any incidental, special, or 
consequential damages. 

. NIST Technical Note 1297 

.. 

obtained by combining the individual element standard uncertainty components ui and ~ Z I I ~  

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-7 144 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSaIes@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. Unpara!Ie\ed ServiceTU 

@I 2000 SPEX CertiPreo. Inc. 
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Catalog Number: P L S ~ ~ - ~ X / ~ Y I ' ~ T  Lot No. 10-07SI 
Description: 

This ASSURANCE @ certified reference materid, CRM, is intended primarily for use as a 

1000 mg/L Silicon 
:C 3 71 -- Matrix: H20 / 0.4% F- I * . * *  r . Y  

$ 1 7  

'. 
I- 

I d> * 
t -  

i ; ; ,  calibration standard or quality control standard for inorganic spectroscopic insbumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other metbods 
relevent to the certified propwties listed below. 
CWtified Value: 998.5 mg/L 
Uncertainty Associated with Measurement: 
C e M e d  Value is Traceable to: 

The CRM is prepared gavhetrically ushg high purity (NH4)2SiF6 
certified value fisted is the average of values obtained by classical wet assay and ICP spectrometer w d y s i s  

Refer to side 2 for details of measurement nacertahtiea 
Classical WetAssay: 997 rngL 
Method: 

(C~H~ON)~(H~)IS~(MO IZCMO)] 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertifjed Properties: 

+I- 3 mg/L 
NlST SRM #3150 

LAM 0 2 0 2 1 ~ . ~ h e  I ' ! 

1 1 6 j 
; f j :  

using ~ o d m  Molybdate and 8-Hydroxy Quinoline. Filter, chy, and weigh as 

DatSity: 1,010 @ 26.5 Degrees Celsius 
Trace Metallic Impurities in tbe Actual Solution via ICP I ICPMS Analysiis: 

Elemerlt mg/L Element mg/L Element mg/L 
Al 0.002 cu 4.001 Pb 4.001 
As <0.001 Fe 0.020 Rb 4.001 

4.001 Ga 4.001 Re a.01 
B 4,003 In <0.001 Sr a.001 
4 
Ba 4.001 K 4.010 Sb 0.03 
Be 4).001 Li 4l.001 Ti <0.001 
Bi a.001 Mg Q.00 1 TI 4.001 
Ca 0.01 8 Mn q.001 V <0.001 
Cr a002 Mo q.001 zr 0.05 
Cd 4.001 Na 0.02 zn 0.06 
co 4.001 Ni 0.001 

Balances are &W regularly with weight sets traceable to NIST #32856, #32857 and othcm. 
This CRM is guaraateed stable to +/-0.5% of the certified concentration inclusive of uncercElhty 
of measurements and other effkts, such 83 transpaon losses, for a Mod of me year fiom the 
date of certification. This guarantee is valid only when the m a t d  iE kept ti@@ capped and 
transported and stored under laboratory conditions. 

Date of Certificafioz certifj.ing ~fficec #- &&e* 
ALE '03 
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"'his Certified Reference Material has been prcpared md certified under an IS0 9001 system consistent with the foUowhg 
guidcs: 
Guide To ?he Expression Of Uncertainty In Measurement 1995 
EURACHEMKITAC Guide: Qrrantifying Uncertainty h Analytkal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference rnateriab. 
IS0 Guide 17025: ctrtificaticm ofreference materials, general and statistical principtes 
IS0 Guide 3 1 : Contents of certificates of relFerence materials 
NET Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materktls producws 
ISOIREMCO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX Cwtifrep from prc-qualified vendors as pet IS0 9000 
guidelines. Vendor i&ntifjdons are praprictarY, however sources of all materiais used in the preparation and *tin$ of 
SPEX CertPrep CRMs arc tracked and docpmestcd, For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is b neat form or diluted serially with matrix of a purity at or grcatcr than &e prnity of the 
otiginal matrix solution. If dilution is tequirtd the diluent must be compatible with all ctrtified d y t e s  and contain 
stabilizers approprim for tbe period of intended use. The C W  can also be used a a spike or with a spike, a@ witb 
apptopriatC comptiiility wnsiddons. All sohxtions should bc thoroughly mixed, by shaking, ptior to we and never 
petted d M y  from the bode. All suffaces that come in contact with the solution must be tlloroughly clmed and 
leached prior to usc. Dilutions should Ix perf"mtxi only with Class A volumetric glassware. 
Method of Preparation: 
clean khratory procedures and techniques have becn used throughout ;he preparation. All materials, equipment, 
adifvticd hstrumanratjoa and personnel have been quatined prior to use. The highest pur@ acids applicable8 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in 811 prep don^. 
Homogeneity: 
The Homogeneity of the CRM has been cadinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have W ana1y~d for the 
certified vdues by procedures cansisteat with &e intended use o f  the CRh4, 
The mathematid expression h=&n is employed to ddmnhc the sampling sire 
S = mhthe standard dsVi&on in % for one component of the sample. (ic. The subsamplbg uncertainty) 
m - the sub-sampling mass 
k,* mass of sub-sample necessary to ensure a reIative sub-sampling error of I% (68% confidence level) in a single 
determination 
Statistid estimator and Confidence Iimits: 
The certifitd vahe 'x' listed 01] the reverse of this document is at the 95% level of canfidencc and can be expressed as 
x = x+/-U where X =True value (Labeled Value), U.. Expanded uncertainty 
u=ku, where k2 is the coverage factor & the 95% confidence level 
U, iS obtained by combining the individual clement standard u n d t y  components I+ md u, 
Certification Traveler Report: 
AN certified values reported wen derked 
the lot number of this m. For further information contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep ref'emce materids we not for any cosxnetic, drug or household application and are to be wed only by 
qualified individuals who we trained in appropriate procedures. No claims tigainst SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on tmicb of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CcrtiPrep, Znc, be liable for my loss of profits or any incidentaI, spechZ of 
consequential damages. 

- 

Traveler REport (Spex CertiPrep's traceability documentation) identified by 



Catalog Number: PLXD-~XQW~T Lot No. 10-38TI 
Description: 1000 mg& Titanium 
Matrix: H20/ O.Z4% F- 
This ASSURANCE @ certified reference material, CRM, is intended primady for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, md XRF. It can be employed h USEPA, ASTM and other methods 
retevent to the certified properties listed below. 
Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 3.0mfi 
Certified Value is Traceable to: 
The CRM ki prepared gravimetrically using high Pruity N4)2TiF6 Lot# 02021E.The 
certified value listed is the average of values obtained by classical wet assay and 1CP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Metbod: Precipitation using Ammonium Hyhxjde. Filter, ignite, and weigh 8s Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mg/L 
Uncertified Properties: 

NIST SRM #3 162a 

Density: 1 .OO 1 22.5 ~ e p s  Celsius 
Trace Metdlic Impurities in the ActPal Solution via JCP / l W M S  Analysis: 

Element mg/L Element mg/L Element mgll, 

AI 0.006 cu €0.10 Pb 4.001 
As <o.OOl Fe <O.Of Rb <0.001 
4 4.001 Ga <O.W 1 Re <0.001 
B 0.003 In co.00 I Si 0.52 
Ba a.001 K 4.01 Sr 0.001 
Be 4.001 Li <O.OOf Sb 4.001 
Bi <0.001 Mg KO.00 1 TI 4.001 
Ca 0.013 Mn <0.001 V <0.001 
cr 4.003 Mo <0.001 ZF 0.01 
Cd a.001 Na 0.02 zn 0.03 
co 0.002 Ni 4.00 1 

Balances are calibrated regularly with weight sets traceable to NTST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concenbath incfusive of uncertainty 
of measurements and other effects, such as transpitation losses, for a period of one year fiorn the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and s t o d  under Jaboratory conditions. 
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This Certified Reference Material bas been prepared and certified under an IS0 900 t system consistent with the foIlowkg 
guides: 
Guide To The Expmsion Of Uncertainty In Measurement f 995 
EURAcHElwcITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of referwce rnaterisb. 
IS0 Guide 17025: Certification of reference matwials, genererl and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence ofrefeteme materials producers 
ISOlRZMCO N280 
Material Source: 
AI1 analytes and matrix xnaterids arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications me proprietary, however sources of alf materials used in the preparation and tating of 
SPEX cwtih.ep CRMs arc tracked and documented, For further infomation contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is in neat form or dihrted s d y  with matrk of a purity at or greater than the purity of the 
o&hd matrix sotutbn. If dilution is required the diluent must be compatible with dl certified analytts and contain 
stabilizas appropriate for the period of intended use. Tho CRM csrl also be used as a spike or witb a spike, again with 
appr~priate compatibility coasiddans. All solutions should be thoroughly mixed, by shaking, prior to use and ncvw 
pipetted directly from the bottle. All mvfaces that come in contact with the solution must be thotoughly clcmcd and 
leached prior to use. Dilutions should be performtd only with Class A volumetric glassware. 

Ckzm kkmtory procedures and techniques have been used throughout the preparation. AH materialsa equipment, 
dfid btmtnentation and personnel have been qualified prior to we. nte highest purity acids applicable, I8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have bten used in alI preparations. 
Homogeneity: 
The Homogeneity of the CRM hss been confirmed by procedures consistent with IS0 guide 17025, I S O W C O  N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples oftbe final, packaged material have been analyzed for the 
certified values by procedures consistent wi& the intended use of the CRM. 
The msthematid expression k p h  is employed to detminc the sampling size 
S - mMve standard deviation m % for one component of the sample. ($e. The sub-sampling uncertainty) 
m = the sub-samphg m8ss 
k, = mass of sub-sampie necessary to c n s ~ ~ e  B relative sub-sampling error of 1 % (6 8% confidence level) m a single 
determination 
Statistical estimator and Confidence Urnits: 
The certified d u e  ‘x’ i&ted on the revme of this document is at the 95% level of confidence and can be exprcssed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U-kn, where b2 is ‘the c o y a g e  fkctm at the 95% confidence level 
u, is obtahed by combining the individual elwent standard uncertainty components q aod u, .fcui2 
CertificatSon Traveler Report: 
AI? certified values reported were dorived from Traveler Report (Spex CertPrep’s traceability documentation) identifed by 
the lot number of thia m. For hrtber h€mation contact CRM Sales. 
Legal Notice: 

qualified individuals who me trained in appmpriate proccdwes. No claims against SPEX CertiPrep, Inc. of any kind 
whtsoeva, 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 CertiPnp, Ioc. be liable fur any loss of profits or any incidental, special, or 
mnsequential damages. 

’ Method of Preparation: 

’* 

CertiPrep reference materials are not for any cosm&k, drug or household application and arc to be used only by 
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Catalog Number: PLSR2-2XLW2T Lot NO. 9-166SR 
Description: 
Matrix: 2% HN03 

1000 mg/L Strontium in 2% HN03 

This ASSfTRANCE @ 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 
relevent to the certified properties listed below, 

Certified Value: 1002.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 ms/L 
NIST SRM 3 153a 

The CRM is prepared gravimetrically uskg high purity Strontium Carbonate Lot# 02001B. "be 
certified value listed is tbe average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 m g k  

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: 1003 mg/L 
Uncertified Properties: 

Density: 1.010 @ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Eiement mg/L Element m g k  

As <O.W t Fe 0.001 Rb <o.oo 1 
Ag a.002 Ga <0.001 Re <0.001 
B <0.003 In <O.OoI Si 0.043 
Ba 0.008 K 0.10 Sb <o. 00 1 

c0.002 Be -=O.oOl Li 0.007 Ti 
Bi co.00 1 Mg 4.003 TI <o. 00 1 
ca 0.014 Mn 4.001 V <0.001 
Cr 0.001 Mo a 0 0  1 Zr <o. 00 1 
cd <o.oo 1 Na 0.0 1 Zn 0.04 
co  xo.00 f Ni GO.001 

A1 0.02 cu <O.W 1 Pb 40.00 1 

Balances are calibrated regularly with weight sets traceabJe to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is  kept tightly capped and 
transported and stored under laboratory c9nditions. 

Date of Certification: 
. - , f f ; c ~  2a3 

Certifying Officer: #. 

0 2000 SPEX CcrtiPrep, fnc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMKITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
EAC-012-2000: Guidelines for the requirements for the competence of reference materials productrs 
ISOmMCO N280 
Material Source: 
All analytes and matrix materiak are obtained and verified by SPEX Ccrtiprep from pre-qualified vendors as pw IS0 9000 
guideiines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented, For firher information contact CRM Sales. 
lnstructions 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 
stabiliars appropriate for the period of intended we. The C M  can also be used as a spike or with a spike, again with 
appropriate compatibifity considemtiam All solutions should be thoroughly mixed, by shaking, prior to use and n m r  
pipetted directly fian the bottle. All surfaces that come in conclLcf with the solution must be thoroughly cleaned and 
leached prior to we, Dilutions should be performed only with Class A volumetric gIassware. 
Method of Preparation: 
C h n  ~ahratory procedures and techniques have been used throughout &e preparation. All materials, quipment, 
aodytical instrumentation and personnel have been qualified psior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-Itached triplerinsed bo#ies, and Class A glasswart have been used in all preparations. 
Homogeneity: 
The Homogeneity o f  tbe CRM has been confkmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vaIues by pcedms consistent with the intended use of the CRM. 
The mathematical expression kpsb is employed to determine the sampling size 
S = relative standard deviation in %I for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
IC,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in R single 
determination 
Statistical estimator and Confidence limits: 
The ceftified value 'x' listed on the reverse of ?his document is at the 95% level of confidence and can be expnssed as 
X = x+/-U where X =True vdue (Labeled Value), Us Expanded uncertainty 
U=ka, where k2 is the coverage factor at the 95% confidence level 
u, is obtained by combining &e individual element standard uncatainty components uh and up qXq2 
Certification Traveler Report: 
All certified values repo*d w m  derived fiom Ttaveler Report (Spex Certiprep's traceability documentation) identified by 
the lot number of this m. For firth= Wormation contact CRM Sales. 
Legal Notice: 
SPEX CertPrep reference materials arc not for any cosmetic, drug or household application and arc to be us& O Q ~ Y  by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of wmnty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In nu even? shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incident& specid, or 

- - 

consequential damages. 

. 
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Catalog Number: PLSN5-2XQY/2T 
Description: 1000 mgL Tin 
Matrix: 20% HCL 

Lot NO. 10-87SN 

This ASSURANCE @ certified reference material, CRM, is intended primariIy for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1003 ms/ L 
Uncertainty Associated with Measurement: +/-3 .Om@ 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 05021C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

NIST SRM 3 161 a 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumental Analysis by ICP Spectrometer: 
Uncertified Properties: 

1001 mg/ L 

Density: I .034 @24.8C Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m g L  Element mglL 

AI 0.003 cu 0.00 1 Pb 0.004 

<0.001 As (0.20 Fe 0.18 

<0.001 
B 4.002 In 0.05 Si 0.20 
43 

<0.001 Ba 0.004 
Be <o.oo 1 ti -=0.001 Sb 0.003 

0.004 Ti 0.009 Bi <O.UOl Mg 
<0.001 Ca 0.02 Mn 

Cr 0.02 Mo <0.001 V c0.40 

<O.OO I Cd . 0.002 Na 0.02 
0.05 CO 0.007 Ni 0.06 

Rb 
Re 

K -=0.20 Sr 

0.006 Ga a.001 

0.003 TI 

Zr 
Zn 

Balances are calibrated regularly with wei@t sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: APR '04 Certifying Officer: m- 

0 2000 SPEX CertiPrep, lnc. 
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This Certified Reference Materia1 has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMICITAC Guide; Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidefines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for tbt requirements for the competence of reference materials producers 
fSCVREMCO M280 
Material Source: 
All anaIytes and matrix materials are obtained and vcJified by SPEX CerCiPrep from prt-qualified vendors as pw IS0 9000 
guidelines. Vendor identifications are proprietary, however sowces of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are fnslced and documented, For further information contact CRM Sales. 
hstractiuns for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or than the purify of the 
original matrix solution. If dilution is rquired the diluent must be compatiile with all certified anstytes and contain 
stabilizars appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiiiity considcratims. All solutions &odd be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fhm the bottle. AU surfaces that come m contact with tbe solution must be tboroughly cleaned and 
leadred prior to use. Dilutions should be pedormcd only with Class A volumetric glassware. 
Method of Preparation: 
Clean moratory procedures and techniques have been used tfiraughout the preparation. A 11 materials, equipment, 
andytid hstmmcntation and pejsonnel have betn 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 prtpatations. 
Homogeneity: 
"be Homogeneity of .the c]RM has been canfumed by procedures consislent with IS0 guide f 7025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the final, packaged material have been and@ for the 
certified values by procedures cohsisttnf with &e intended use of the CRM. 
The mathematical expression k p s b  is employed to determine the sampling s u e  
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling 
kr m 8 ~ ~  of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence IeveI) in a single 
determination 
Statistical estimator arid Confidence hits: 
The certified W e  'x' listed 00 &e reverse ofthis document is at the 95% level of confidence and can bc expressed as 
X x+/-U where X -True value (Labeled Value), U- Expanded uncertainty 
upkn, where k..2 is the coverage factar at the 95% confidence level 
u, is obtain4d by combinbq the individual element standard uncertainty componcnQ L$ and u, 
CerfifScation Traveler Report: 
All certified values reparted were derived from Traveler Report (Spcx CertPrep's traceability documentation) identified by 
the lot number of this CRM. For frrrther information conhcf CRM Sales. 
Legd Notice: 

CertiprcP reference materials arc not for my cosmetic, drug or household application and ate to be used only by 
qualified individuals who are trained in approprhte pcedurcs, No claims against SPEX CertiPrep, lnc. of any kind 
WhatSOeyff, whetbet based 011 lmacb of wmmty, alleged negligence, or otherwise, with .respect to this RM ShaIl be greater 
than the pnrchase price, la no event shall SPEX CertiPnp, bc. be liable for any loss of profits or any i n c i d d ,  sp&, or 
consequential damages. 

.. 

I IS09001 1 
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%iv&Yhr& of aQ&rennj&&rial 
Catalog Number: PL€34-2X/2Y Lot NO. 10-68BI 
Description: 1000 mg/L Bismuth 
Matrix: 10% HN03 

This A S S m C E  @ certified reference material, CRM, is intended primarily far use as a 
calibration standard or quality control standard fot inorganic spectroscopic instnunentation such as 
ICPQES, DCP, A,& ICPMS, and XRF. It can be employed in USEPA, ASTM and other rndbods 
relevant to the certified properties listed bcluw 
Certified Value: 1001 m~ 
Uncert4inty Associated with Measurementr +/-3.Omg& 
Certllsed Vdpe is Traceable to: 
The CRM is prepared ~vhetricallyusing high purity Bismuth Metal 
certified value listed is the average of values obtained by classical wet 8 9 ~ 8 ~  and JCP spectrometer analysis 
Ref@ to dde 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 

NIST SRM 3106 
Lot# 04941B.The 

M&o& EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 NlST I 
SRM #2%. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/L 

Density: 1.052@3.1 Degrees Celsius 
Trace Metaluc Impurities in the Actual Solution via ICP / ICPMS Anabb: 

Element 
Al 0.006 
As 43.001 
As G.001 
B G.003 
Ba 4MOt 
Bc 4.00 1 
Cd .<0.001 
co a.001 
Ca 0.006 
Cr 4.00 1 

Element mgL 
cu 0.002 
Fe 0.001 
Ga cO.001 
la <0.001 
R 0.002 
Li <0.001 
Mn <0.001 
Mo 4.001 
Mg 0.002 
Na 0.009 
Ni 0.00 1 

Element mg/L 
Pb 0.009 
Re 4.001 
Rb -4.001 
Sr 4.001 
Sb 0.002 
Si 4.01 
Ti co.001 
TI 4.001 
V <0.001 
zr <0.001 
zn 0.01 

Balances are calibrated regularly with wight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentration mclusive of uncertainty 
of mamcments and &er effects, such as transpiratia lossas, for a period of me year from the 
date of certificaticra. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under l a h t o r y  conditions. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide; Quantifjhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
I S 0  Guide 17025: Certification of reference materia& general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
'ILAC-(312-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All ana&% and matrix materiais are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted scriatly with matrix of a pnw 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 mtcnded use. The CRM can also be used as a spike or with a spike, again with 
appropriate cornpat&ility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dirtctfy from the bode. All surfaces that come in contact with tbe solution must be thoroughly cleaned and 
leached prior to use. Dibtions should be performed only with Class A vofumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A11 materials, equipment, 
andytical hstrumentation 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 bas been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vdues by procedures cmdstmt with the intended use of the CRM. 
The mathematical expression l y s b  is employed to determine the sampiing size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertahty) 
m = the sub-sampling mass 
klP 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the nvene of this document is at the 95% level of confidence and can be expressed as 
X x+KJ where X =True value (Weled Value), Up Expanded uncertainty 
U-ktt, where b 2  is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard unceftainty components UI, and U, h2 
Certification Traveler Report: 
All certified values reported wen derived h m  Traveler Report (Spex CtrtiPrep's traceability documentation) identifed by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
S p a  Certiprep reference materials arc not for any cosmctic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrcp, Xnc. of any kind 
whatsoever, whether based or] breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be 
thgn the purchase price. In no event shall SPEX CertiPrcp, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages, 

of sub-sample necessary to ensure a relative sub-sampling error of f % (68% confidence ievej) in a shgle 
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Catalog Number: PLLA2-2w2y Lot NO. 10-27LA 
Description: 1000 IngL Lanthanum 
Matrix. 2% HN03 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality cdntrol standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A& ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevat to the certified properties listed below. 
Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: +/-3.Omg/L 
Certitied Value is Traceable to: 
The CRM is prepared p5.avimetrically using high purity La(N03)3-6H20 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 

Metbod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: 999 mg/L 
Uncertified Properties: 

NIST SRM #3 127a 

Lot# 03951B.The 

Density: 1.010 (ZJ 22.3 ~egrees celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPM A d y e .  

Element mgn( Eiement mg/L Element r n f i  
4.001 

<0.001 
<0.001 
<0.001 
4.001 
<0.001 
<0.001 
==0.001 

<0.001 

Th 

Ti 

Ta 
TI 
v 
W 

ct 0.02 Lu <0.001 
Ca 0.029 Mn <0.001 Tm <0.001 

a.001 Mo 4.001 PY 
Tb J5r 4.001 Nd -4.001 

Eu dl.001 Ni co.00 1 
Fc 0.005 Na 0.01 
Gd <0.001 Pr <0.001 
Ga 4.001 Rb 4.001 

Ho 4.001 Sm <0.001 Yb 4.001 
sc 0.002 Y Hf 4).001 

In 4.001 Zr 
Balances are calibted regularly with weight sets traceable to NST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certffied cancentratinn inclusive of uncertainty 
of measuremeats and other effects, such 8s transpiration losses, for a period of me yeat from the 
date of certification. This guarantee is valid only when the material is kept tiatly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Ce+g officer: Pt- M L W  
JliY '04 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materiak. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 31: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vtndors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs arc tracked and documented. For further information contact CRM Sales. 
instructions for Use: 
Primary usage of th$ 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 tbe period of intended use. The CRM can also be used as a spike or wittr a spike, again with 
appropriate compatibility considdons. All solutions should be thoroughly mixed, by shaking, prior to we and never 
pipettcd directly from the bottle. All surfaces that come m contact with the solution must be thorougbfy cleaned and 
leached prior to use. Dilutions should be perfarmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
mdytkd instrumentation and pcrsonntl have been qualified prior to use. The highest purity acids applicable, I8 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 confmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=&n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
det exmination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on tbc reverse of this document is at the 95% level of confidence and can be expressed as 
X = %+I-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 &e individual element standard uncertainty components ui  and u, b i 2  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CcrtPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certifrcp reference materials we not for any cosmetic, drug or household application and BTC to be used only by 
qualified individuals who are bmed in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with.respcct to this RM shan be greater 
than the purchase price, In no event shall SPEX CertiPrep, Inc. be Iiable for any toss of profits or any incident& special, or 
consequential damages. 
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Catalog Number: PLY2-2X/2Y/2T Lot NO. 9-152Y 
Description : 1,000 mg/L Yttrium 
Matrix: 2% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic insbumentat ion such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent 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 gravhetrically using high purity Yttrium Oxide Lot# OSOOlA.  The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mg/L 

Method: EDTA titration using Methyl TbymoI Blue 8s indicator, EDTA standardized against Pb(N03)Z 
NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: I 00 I mg/L 
Uncertified Properties: 

+/- 3 mg/L 
NIST SRM 3 167a 

Density: I .OIO @ 24.g Degrees Celsius 
Trace Metallic Impurities in tbe Actual Solution via ICP / ICPMS Analysis; 

Element mg/L Element m g L  Element m g L  
- Ce..-..- ...-....._ <0.001.-- - La .. - <0.001 Tb <0.001 
ca 0.007 Lu <0.001 Tm <o.oo 1 
DY al.001 Mn <0.001 n 4 .00  1 
Er <0.001 Mo <0.001 l-h co.001 
Eu <0.001 Nd <0.001 Ta <O.OOI 
Fe 0.003 Ni <0.001 Ti <0.001 
Gd <0.001 Na 0.005 V <O.OOJ 
Ga 4.001 Pr <0.001 W co.00 1 
Hf <0.001 Rb <0.001 Yb <0.001 
HO co.00 1 sc <0.001 zr 0.003 
in co.00 1 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to NlST #32856, g32857and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
bansported and stored under laboratory conditions. 

Certifymg Officer: #. &,uGA- &4 ‘tih 
Date of Certification: , 

8 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0  9001 system consistent with the followhg 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 35: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materiais 
LAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All malytes and matrix materials are obtained and verified by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact the certifying organwon. 
Instructions for Use: 
Prbary  usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the pur@ 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 mtmded use, The CRM can also be used as a spike or with a spike, again witb 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proc'edures and techniques have beem used throughout the preparation. All materials, equipment, 
anatytical hstnunentation and personnel have been qualified prior to use. The bighest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 35, ISO/REMCO N280 and 
ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have beem analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 

S ,= relative standard deviation in % for one component of the sample. (ic. The sub-sampling uncertakty) 
m = the sub-sampling mass 
lc,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ~ a ~ e r t d n t y  of the certified value listed on the reverse of this document is the total uncertainty U. 
U = ZU, + B mg/L 
Where Ucr combined uncertainty components associated with volumetric and gravimetric factors, B is the uncextahty 
component of two independent methods of analysis (including the systematic and random uncertainties) 
95% confidence limits - x 2 t ,,.M &IJ: 
where X = &rand mean 

Certification Tmveler Report: 
All certified vah,ies reported were derived from tbe Traveler Repat identified by the lot number of this CRM. For further 
information contact the certifying organization. 
Legal Notice: 
SPEX CertiPrep r e f m c e  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 
tban the purchase price. In no event shall SPEX CertPrep, Inc, be liable for any loss of profits or any incidental, special, or 
consequential damages. 

mathematid expmion k , = s b  is emp~oytd to determine the sampling size 

t 0.s = the percentile of the student's t distribution for (k-1) degrees of fieedom. 

I IS09001 I 
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&'&ifitate of iRefertm fliiferial 
Catalog Number: PLPD3-2w2Y Lot No. 10-1 08PD 

1000 mg/L Palladium 

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, ZCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1002.5 mg/L 

Certified Value is Traceable to: 
' Uncertainty Associated with Measurement: +/- 3 mg/L 

NIST SRM 3 138 
Lot# 01021A. The 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mgL 

Method: Precipitation using Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1003 mg/L 

Density: 1.017 @? 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg& 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CFZM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

Date of Certification: Certifying Oficer: N, w d  

Q 2000 SPEX CertiPrep, inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To *The Expression Of Uncertainty In Moaswwaent 1995 
EURACKEM/CI"AC Guide: QUantifLing Uncertainty in Aaaiytid Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference matedais, general and statistical principles 
IS0 Guide 3 1 : Contents of d c a t e s  of rcfwcnce materials 
NlST Technical Note 1297 
lLAGG12-2000: Guidelines for the requirements for the competence of reference materhls producers 
ISOlREMCO N280 
Material Source: 
All anafytes and matrix materials are obtained and verified by SPEX Certfprtp from prequaiified vendors as per IS0 9000 
guidelines, Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS arc tracked and doCumeDttd For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at or greattr than the purity of the 
or@naI matrix solution, If dilution is required the 6luent must be cornpatile with all certified analytcs and contam 
stabilizers appropriate forthe period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiity considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dirtctly frbm the bottle. A11 suffaces that come m contact with the solution mast be tharougbJr cleaned and 
hached prior to use. Dilutions should be perfosmad only with Class A volumetric glasswsrc. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tbe preparation. A11 materials, equipment, 
mdytical instrumentation and personael have becn qU8lified @or to use. The highest purify acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsad bottles, and Class A glassware have been wed in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedum cansistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix %2. Random, replicate samples of the final, packaged material have been m d p d  for the 
certified values by procedrrrw consistent wifb the intended use of the CRM. 
The mathematical expression Ic-sfm is employed to determine the sampling size 
S = relative standard deviation 
m -the sub-sampling m a s  
k, = mass of sub-sample necessary to ensure a relatiye sub-sampling error of 1 % (68% confidence level) in a single 
dctnmination 
Statistical estimator and Confidence Iimits: 
?he cert5ed valae 'x' Iisted on the f t y t ~ s c  of this document is at the 95% level of confidence and can be expressed as 
X ,,= x+/-U when X =True value (Labeled Value), U= Expaadd n~ertainty 
utka, where k~=2 is the coverage factor at the 95% confidence level 
U, h obtained by combining the individual element standard unccrtainQ components 4 md u, a$ 
Certification Traveler Repork 
All certified values reported were derived h m  Traveler Report (Spm CntiPrep's traceability docmenbtion) identified by 
the lot number of this CRM. For further information contact CRNI Sales. 
Legd Notice: 
SPEX CertiPrep reference matezials are not fix any cosmetic, drug or household application and are to be used only by 
qualitied individuals who arc trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, dleged negligence, or otherwise, withrespbct to this RM shall be ma 
than the purchase price. In no event shall SPEX CMtiPrcp, Inc. be liable for any loss of profits or any incidental, s p a  or 
consequential damages. 

% for one component of the sample. (it. The sub-sampling uncertainty) 

- 
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Description: 1000 mg/L S u l k  1 i * = o >  
1 1 i ,- E Matrix: H20 ! : 1 !  cy 

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, ICFMS, and XRF, It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1003 mdL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# OJ891M. The I I  
certified vaiue listed is the average of values obtained by classical wet assay aid 1CP spectrometer analysis 

+/- 3 mg/L 
NIST SRM 3 154 

' ' I 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Method: Precipitation using barium chloride,fitter,ignke and weigh as BaS04. 

Instrumentation Analysis By ICP spectrometer: 1003 mg/L 
Uncertified Properties: 

Density: 1,007 @j 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Soiution via ICP / ICPMS Analysis: 

Etement mgh Element mglL Element mg& 

AI 
As 

Ba 
Be 
0i 
ca 
Cr 
Cd 

<0.001 
<om 1 
4 .001 
<0.004 
xo.00 1 
a.001 
4l.001 

0.009 
4l.004 
4.001 

cu 
Fc 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 

4.00 1 
0.008 

Q).ooI 
<0.001 
<0.001 
<0.001 

0.005 
<0.001 
<0.001 

0.02 

Pb 
Rb 
Re 
Sn 
Sr 
Sb 
Ti 
TI 
V 
Zr 

0.002 
co.00 1 
€0.00 I 
<0.001 
a.001 
<o.oo 1 
4.002 
<0.001 
4 ,001 
4.00 I 
0.0071, co a 0 0  I NI <0.001 Zn 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #I32857 and others. 
all "his CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 

of measurements and other effects, such a transpiration losses, for a period of one year from the 
~ 

date of certification. This guarantee is valid onty when the material is kept tightly capped and 
transported and stored under laboratory conditions. 
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This Certified Reference M a W  has been prepared and certified under an IS0 900 I system consistent with the fu!luwhg 
.I 

pi&: 
Guide To The Expression Of Urlcercaiaty In M-remcnt I995 
EURACHEhUCITAC Ouide: Quautifjhg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of refennce materials. 
IS0 Guide 13025: Certification of reference materials, g a d  and statistical principles 
IS0 Guide 31: Contmts of certificates of refmnce matarids 
MST Technical Note 1297 
XLAC-012-2000; Guidelines for the requirements for the compctena of refmce materials producers 
fSO/REMCO N280 
Material Source: 
All a n d y b s  and matrix m&&b are obtamed and v d e d  by SPEX CettiPrep from prcqualified vendors as per IS0 9OOO 
guidethes. Vendor identificatkm tm prwpdehzy, however mutas of all materials used in the preparation a d  testing of 
SPEX CertiPrep CRMs are tracked snd documeated, For further inform8tim contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaUy with matrix of a purity at or greater than tho p d t y  ofthe 
original rndx solution. If dilutian is required the diluent must be compatiIblc with all certified andm and cout& 
stabilizers appropriate for the period of intended use. The CRM can abo be used as e spike or with a spiks, again with 
appropriate comptibitity considerations, All soWons should be thomqhly mixed, by shaking, prior to use and never 
pipetted d m l y  from tht bottfe. All surfaces that come in contact with the solutiou must be thoroughly cleaued and 
leached prior to use, Dilutiom should be perfomred only wfth.Class A volumetric gtasswate. 
Method of Preparation: 
Clean laboratory proccduns and techniques have bccn used throughout &e preparation. All materials, equipment, 
analytical iastrumenation and prrsonntl have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached hiple-rhsed battles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of &e CRM has been confirmad by procedures cansisfmt with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendk x2. Random, replicate samples of the W, packaged material have hen analymd fa the 
certified values by procedurw cmsbtmt with the iutmded usc of the CRM. 
The mathematical ~ p s a i o n  k , d n  is employed to dctarmins the samp1hg she 
S = relative standard deviation in % for one compouent ofthc sample. (ie. The subsampling uncertainly) 
rn = the subsampling mass 
k,= mass of sub-sample necessary to emre a dative sub-sampling error of 1% (68% confidence level) in a single 
detenn.iaation 
Statistical estimator and Confidence b i t s :  
The certified value 'x' listcd 0x1 &e revase of .this docwncnt is at the 95% level of confidence and can be exptesscd 8s 
X - x+MJ whm X -True value (Labeled Value), Urn Expanded uncertainty 
Ulku, where Id is the coverage fictor at the 95% confidence level 
U, is obtained by combining the individual element standard uncutainty components us aad u, 4%: 
Certification Trsveler Report: 
All certSed values reported were derived frw! Travcfer Report (Spa certiprep's traceability documentation) identified by 
the lot number of this CRM..For fwthcr information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmctic, dntg or household application and an to be used oaly by 
qualified individuals who we mined in appropriate procedures. No claims wainst SPEX CeriiPrep, Inc. of any kind 
whatsocver, whether based on breach of wartanty, alleged negligence, or otherwise, with .respect to this RM shan be greater 
than the purchase price. In 1t0 went shall SPQC CertiPnp, Inc. be liable for any loss of profits or any i n c i d a  special, or 
consequential damagea. 

ASTM Guide D6362-98 

- 

. 

2Q3 Norcross Avenue Metuchen, Nf 08840 USA 
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This ASSURANCE @ certified reference material, CRM, is intended primarily fix use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 8s 

ICPOES, DCP, AA, ICPMS, and XRF. It cai~ be emplayed in USEPA, ASTM and other methods 
relewlnt to the certified properties listed below. 
Certified Value: 999 m~ 
VM.Rrtaiaty Associated witb Measnmmenk 
Certified Vdue is Traceable to: 
The CRM is prepared pravhnebically using hi& pur* Th(N03)Q-QH20 
certified value fisted is fhe average of values obtained by classical wet assay and ICP spectrometa anal@ 
Refer to side 2 for details of measurement pncertaintiea 

Method: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 MST 

Iastru men tation Analysis By ICP spectrometer: 998 mg/L 
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SFW #3159 

Lot## 01851R.The 
f I D i i t .  

Classical Wet Assay: 1000 mg/L 

SRM#928. 

Density: 1.010 22.0 k g r e e ~  Cetsius 
Trace Metallic Impurities in tbe Actual Solution via ICP / ICPlW3 A d p k  

Element mg/L Element mg/L Element mg/L 
cc 0.01 La 0.003 Tb <0.001 
Ca 0.27 LU <0.001 Tm -=O.OOl 

4.001 Mn <0.001 Ti <0.002 
Er 4.001 M O  (0.001 Ta <0.001 
Dy 

Eu 4.001 Nd 0.003 TI co.001 
Fe e0.01 Ni <0.001 v ~0,001 
Gd <0.001 Na 0.04 w €0.001 
Ga 4.001 Pr 4,001 Y 0.002 
Hf 4.001 Rb 4.001 Yb <0.001 
HO -4.001 SC ~ 0 . 0 3  zr <0.001 
In 4.001 Sm 4.001 

Balances are calibrated regularly with weigh sets traceable to NIST #32856, #32857 and othm 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transphtim losses, for a M o d  of me ylear from the 
date of certification This guarantee is valid only when the material is kept tightly capped and 
transported and starad under laboratory conditions. 

Date of Certification: A% '03 CertifLing officer: Iv. 

63 2000 SPEX CertiPrep, Inc. 
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This Certified Referonce Material has &en prepared and certified under an I S 0  9001 system consistent With the following 
guides: 
Guide To The Expression OfUnc#tainty En Measurement 199s 
EUMCHEWCITAC Guide: Quastifying Uncertainty h Analytical Measurement - Second Edition 

. IS0 Guide 34: Quality system guidelines fot the pmduction of rcfmnce materials. 
IS0 Guide 17025: Cettifjcation of refweace matcris\a general and stathtical principles 
IS0 Guide 3 1: contmts of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requinments for the competence of reference materials producers 
IStYREMCO N280 
Material Source: 
All andyks and matrix materials are obtained and verified by SPEX CertiPrep from pm-qualiied vendors as per IS0 9000 
guidermes. Vendor idcnt&atbns arc proprietary, however sources of dl materials used in the preparation and tcstjag of 
SPEX Ccrtiprep CRMs are m k e d  and docammted. For furthe7 infomath contact CRM Sales. 
Instructions for use: 
himq usage of dds CRM is in neat form of dilutad saially with matrix of a purity at'or gnatcr than tbe purity of the 
origbal matrix solutiOa. If dilution is required the dilusnt must be compatible with all certified aRafytts and contain 
stabilizers appropriate forthe period of intended we. The CRM can also be used as a spike or wW a spike, apain with 
appropriate compatiility ccmiddw. Au wiu2iom &odd be thomghly mixad, by shakmg, prior to ma md never 
............................... directly fiom the bottle, An surfaces that comt in contact with the solutian must be thoroughly cteaacd and 
leached pnur to use, Diuticm should be performed only with Class A volumetric glassware. 
Metbod of Preparation: 
Clean laboratory procerhrrcs and techniques have been used throughout the prepadon. All materials, c q ~ m e n t ,  

double deionized water, acid-feached triplorinsed bottlesa and Class A glasswart have been uscd in all preparations. 
Homogeneity: 
'Ihe Homogeneity ofthe CRM has been confirmed by procedures wnsistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repUcate samples of the fhd, packaged rnatdal have been malyzed for the 
certified values by procedrves ConSistGntwith tho intended use ofthe CRM. 
The mathematical expression k=sb is employed to determine the sampling size 
S = relative standard deviation in 96 fix one compooent of the sample. (ic. The sub-sampling u n c c d e )  
m - the sub-saaapihg mass 
k p  m w  of sub-sample mccssuy to ensure a relative sub-sampling m r  of 1% (68% confidence level) in a single 
detsminaticm 
Statistical estimator and Confidence Mts: 
The certified value 'x' listed on the ~ ~ e r s e  of this document is at the 95% level of confidence and can be expressed as 
x = x+/-U where X =True vahe (Labeled Vafuex U= Expanded uncfftainty 
U=h, where k 2  is the covnsge factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components ui, aad U, dZu? 
Certification Traveler Report: 
AU oertified values reported were derived from Traveler R e p t  (Spcx CertiPnp's traceability documentatioa) identified by 
the lot number of this CRM. For fitrthar infmrnatiun contact CRM Sales, 

SPEX Cwtiprtp refmcnce materials 8ft not for my cosmetic, chug or household applictttion and m to be used only by 
qualified individaass who are e e d  in appropriate procedures. No claims against SPEX CertiPnp, Inc. of any kind 
whatsoever, whether ked on breach of wafianty, alleged negligence, or otherwise, with.respect to this RM shall be 
than the prpchase price. In no went shall SPEX CCrtipnP, Inc, be liable for any loss of profits or any incidental, special, or 
consepential damages. 

ASTM Guide 06362-98 

instmumtation md personnel have beta qualified prior to use. The highest purity acids applicabk, 18 megohm, 

" 

Legal Notice: 



Catalog Number: PLu2-2W2y Lot NO. 9-179iJ 
Description: 1000 mg/L Uranium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectros~~pic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 999.5 mgk 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Uranium Oxide Lot# 04001D.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mg/L 

+/- 3 mg/L 
MST SRM 3 164. 

Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumentation Analysis By ICP spectrometer: 1000 mgL 
Uncertified Properties: 

Density: 1.010 (ii~ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

A1 0.005 CU 0.02 Pb 0.004 
As 0.06 Fe 0.01 1 Rb 4.001 

Ul.001 Ga <0.00'1 Re <0.001 
B c0.005 In co.001 Si CO. 10 
Ag 

Ba 0.004 K 0.008 Sr 0.003 
Be ~0.001 ' Li <o.oo 1 Sb 0.003 
Bi 4).001 Mg 0.003 Ti co.001 
Ca 0.012 Mn 0.003 TI <0.001 

cd 4.001 Na 0.10 zr <0.001 
Cr a 0 1 0  Mo 0.006 V c0.003 

CQ 4.001 Ni 4.001 Zn 0.008 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory,conditions. 

Date of Certification: Certifying Officer: N. m- u 03 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with tho fblf0wh.g 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURKHEWCITAC Guide: Quantirjling Uncertainty in Analytkal Measurement - Second Edition 
A S T M  Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, g e n d  and statistical principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Tecbnid Note 1297 
LAC-0 12-200: GuideIines for the quirernmts for the competence of reference materials producers 
ISO/REMCO N280 
Materia1 Source: 
AI1 analytes and matrix matwials are obtained and verified by SPEX CatiPrep from prequalified vcndors 8s per IS0 9000 
fidelhes. Vendor identificatians are proprietary, however soumes of all rnatcriajs uscd in the preparation and testing of 
S E X  Certiprep CRMs BTE eacked and documented For further information contact ClZM Salts. 
Instructions for Use: 
PrhIary w e  of this CRM is in neat form or dirutcd sendy with matrix of 8 purity at or greater than tht purity o f  the 
original matrix solution If dilution is required the diluent must be compatible with all certified andytcs and contain 
stabilizers appropriate fbr the pcriod of intended usc. The CRM c8n dso be used 81 a spike or with a spike, again with 
appropriate compatiiility considdoas, AIl solutions should be thormghly mixed, by shaking, prior to use and never 
pipcttad dhctIy fkom the bottle, All surf&cs that come in contact with the soluti~n m w t  be thorough& cleaned and 
leached prior to use, DiMium should be puf'omed only with Class A volumet~ic glassware. 
Method of Preparation: 
Clem laboratary procedures and techniques have betn used throu&out tk preparation. Ail materials, equipcncng 
d y t k d  instrumeatatioa and personnel have been qualified prior to use, The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplt.rinsed bottles, and Class A glassware have been uscd in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been c o n h e d  by procedures consistent with IS0 guide 17025, ISO/REMCO N28O 
and ASTM D6362-98 Appendix ID. Random, replicate samples of the final, packaged material have been analyztd for the 
certified values by proceduras cmistcnt with the intended use of the CRM. 
The methematical expression l c p b  is employed to dctmine the sampling size 
S a relative standard deviation m % for one componmt of the sample. (Je. The sub-sampling uncertainty) 

&= mass of sub-sample 1pecewu-y to ensun a rel&ive sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statisticd estimator and Confidence fidts: 
The certified value 'x' listed on tb,t reverse of this document is at the 95% level of confidence and can be exprewd BS 
X = x+/-U whwc X ="'me vduc (labeled Vtihe), U= Expanded uncertainty 
U=& where'b2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components q, and u, &Q' 
Certification Traveler Report: 
All certified values reported w m  derived iipm Traveler Report (Spa CertiPrep's traceability documentation) identified by 
tbe lot number of this CRM. For fbther infarmation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who arc trained in appropriate pmccdm. No claims againg SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether bslsed 09 breacb of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shall SPEX CertiPrep, hc.  be liable for any loss of profits or my incidental, special, or 
consequential damages. 

m - the subsampiing mas 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1-800-LAB-SPEX fax: 732-603-9647 

CRMSaIes@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality . . Unpfdided Sewimm 

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLW9-2IUZ Lot NO. 9-177W 
Description: 1000 mg/L Tungsten 

This ASSUFWNCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spe~troscop~c instrumentation such as 
ICPOES, Dcp, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

Certified Value: 1,000 mg/L 
relevcnt to the certified properties listed below. 

Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRwl is prepared gravimetrically using high purity Ammonium Tungstate Lot# 02001H. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 

hkthod: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03. 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

+/- 3 mg/L 
NIST SRM 3 163 

Density: 0.9979 @J 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgL Element mg/L Element mg/L 

AI 0.002 cu <0.001 Pb <o.oo 1 
As 0.01 Fe <0.01 Rb <0.001 
A% <0.003 Ga co.00 1 Re 0.004 
E3 c0.005 In <0.001 Si .56 
Ba 4.001 K 0.05 Sr a.001 
Be a.001 Li a 0 0  1 Sb 0.001 
Bi UJ.001 Mg a.001 Ti <0.001 
Ca 0.009 Mn CO.001 TI <0.001 
cr <0.001 Mo 0.005 V 0.00 1 
Cd co.001 Na 0.03 zr co.00 1 
CO 0.001 Ni <0.001 zn 0.0 1 

Balances arc calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This C W  is guaranteed stable to +/-0,5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stofed under laboratory conditions. 

Certifying officer: #. m- a '03 
Date of Certification: 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the fbllowhg 
guides: 
Guide To The Expression M Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantirjing Uncertainty m Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the productioa of rcfirence materials. 
IS0 Guide 17025: certification of refkrence materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix mattrials arc obtained and verified by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infomation contact CRM Sales. 
fnstractions for Use: 
Primary usage of this CRM is in neat form or diluted sarially with masix of a purity at or g e a ~  &an tbc purity of the 
odghal matrix solution. If dilution is required die diluent must be compatiile with all certified analytes and contain 
stabilizers appropiate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate cornpatiility cons&mtions. All solutions should be thoroughly mixed, by shaking, prior bo use and never 
pipetted directly from the bottle. All surfaces that came in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric gIasmvare. 
Method of Preparation: 
Clean laboratory proccduns and techniques have k e n  used throughout the preparation. All materials, equipment, 
aadytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogmeity of the CRM has been confirmed by procedures consistent with BO guide 17025, fSO/REMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression kp& is employed to determine the sampfing site 
S * rclativa standard deviation jn % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
& = mass of sub-sample necessary to e m r e  a relative sub-sampling error of 1 % (68% confidence level) in B single 
determination 
s b t i ~ t i c a l  estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% ICVGI of confidence and can be expressed its 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U..ky where k=2 is the coverage factor at tbe 95% confidence level 
u, iS obtained by combining the individual element standard uncertainty components us and U, ~ Z U ?  
Certification Traveler Report: 
All ctrtified values repoxted wefc derived from Traveler Report (Spex Ccrtiprtp's traceability documentation) identified by 
the lot number of thk CRh4. Far further information contact CRM sales. 
Legal Notice: 
SPEX CertiPrep refhence materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on beach of wmmty, alleged negligence, or otherwise, with .respect to this RM shan be mater 
than the p ~ h a s c  price. In no event shall SPEX Certiirep, Inc. be liable for any loss of prof& or my inddenw special, or 
consequential damages. 

ASTM Guide D6362-98 

. 

I IS09001 1 
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Lot NO. 10-05ZR 
Description: 1000 mg/L zirconium 
M a t h  2% HN03 

certified reference materia CRM, is intended primarily use as a 
calibration standard of quality control standard fop inorganic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It cau be empIoyed in USEPA, ASTM and other methods 
releveat to the CBftified properties t ied below. 
Certified Value: 997 mg/L 
Uncertainty Associated With Measuremenk 
Certifjed Vdne is Traceable to: 
The CRM is orepared p3avimelricsllyush~ purity Zircany3 Nitrate 
certified value listed is the average of valucs obtained by wet assay and ICP Spsctmmeta 
Refer to slde 2 for details of measurement Pacertafnties. 

997 mg/L 
Evaporate io  dryness. Fume with Sulfbric Acid. Ignite and weigh 85 

Instrumentation Anavsis By ICP spectrometer; 997 mg/L 
Uncertitied Properties: 

+/- 3.0 mg& 
NIST SRM 3 169 

1101IC.The 

Density: 1 .o o 23.6 Celsius 
Trace Metallic Impurities in the ACtaat Solution via ICPI ICPMS Adysh: 

Element mgL Element mg& Element mg/L 

Al 
.Ips 
Ag 
B 
Ba 
Be 
Bi 
ca 
cr 
Cd 
co 

0.03 
4.001 
4 .05  

4 .004  
4.001 
a.001 
<0.001 

0.1 1 
4.009 

0.004 
4.001 

cu 
Fe 
Ga 
In 
K 

Mg 
Mn 
Mo 
Na 
Ni 

0.002 
0.01 7 

<0.001 
4.001 

0.10 
0.002 
0.003 

<0.001 
4.001 

0.04 
41.001 

Pb 
Rb 
Re 
Si 
Sr 
sb 
Ti 
TI 
V 
zn 

0.002 
4.001 

0.10 
<0.001 
<0.001 
4.001 
4.001 
4.001 

0.02 

Balanoes are caBated regularly with weight sets traceable to NlST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
ofmeasuranents and other such as losses, for a of me year tbe 
date of certification. This guarantee is valid oniy whea the material is kept tigbtly capped and 
transported and stared undea laboratory coq 

certifying officer: 
8" 

Date of Certification: 



This Certified Rderencc Materiaf has been prepared and certified under an 1SO 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCTTAC Guide: Quantifybg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements €or the competence of reference rnaterjals producers 
ISo/REMCo N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX Certlirep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials tlscd in the preparation and testing of 
SPEX CertiPrcp CRMs arc tracked and docamenttd For further information contact CRM Sales. 
Instrnctions for Use: 
Primary usage ofthi CRM is in neat form or diluted srriaUy with matrix of a purity at or greater than the purity of the 

matrix solution. If dilution is required the dilueot must be compatiile with all certified analytes and contain 
stabilizers appropriate for the period of iutcnck? use. The CRM am also be used as a spike or witb B spike, again with 
appropriate compatiiility considerations. All sohrtions should be thoroughly mixed, by shaking, prior to use and never 
pipetted d d y  h m  the bottle. All surfhces that come in contact with tbt solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed d y  with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techaiques have been used throughout the preparation. A I1 materials, equipment, 
=dytical hmcntat ion and persome1 have bem qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplc-rinsed bottles, and Class A giassware have been used in all preparations. 
Homogeneity: 
?he Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMcO N280 
and ASTM D6362-98 Appaxiix X2. Random, replicate ssmples of the final, packaged material have beea aualyzcd for the 
certified vdues by procedures consistent witb the mmded use of the CRM. 
The mathematical expression lGsfn i s  employed to detennint the sampling size 
S = relative standard deviation m % for one cornpu~ent of the sample, (ie. The sub-sampling uncwtainty) 
m =&e sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence levef) in a single 
determination 
Statistical estimator and Confidence limits: 
T h e  d i e d  vahlle 'x' listed on the =verse of this docurnent is ai the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
U=ko, where k=2 is the coverage fhctor at the 95% confidence level 
U, 5 OW& by combining the individual element standard uncertainty c~mponents q arid U, ~ Z Q '  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertEprep's traceability documentation) identified by 
tbe lot number of this CRM. For ftrrthn information contact CRM Sales. 
Legal Notice: 
SPEX CertiprtP reference materials arc not for any cosrnctic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No cIaims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, wbether based on breacb of wmmty, alleged negligence, or otherwise, with respect to this RM shal be greater 
thrun the purchase price. In DO event shall SPEX Certiprtp, Inc. be liable for any loss of profits or any incidental, specisl, or 
consequential damages. 

- 
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6ertifr'cace of 3eftrence flateriaI 
Catalog Number: PLNA2-3W3Y ]Lot No, U8-128NA 

10,000 mgk Sodium 

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 
relevent to the certified properties listed below. 
Certified Value: 9998 m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 30 mg/L 
NIST SRM 3 152a. 

Lot# 02021A. The 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 9998 mg/L 
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite: and weigh as Na2S04. 

Instrumentation Analysis By ICP spectrometer: 9998 mg/L 
Uncertified Properties: 

Density: 1.049 @ 23.9 Degrees Celsius 
Trace Metallic Impurities ia the Actual Solution via XCP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

0.14 . Sb <o.oo 1 

Balances are calibrated regularly with weight sets traceable to NET #32856, #32857 and others. 
This  CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: N. M . "  '04 Certifying Officer: 

CQ 2000 SPEX CertiPrep, Inc. 
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This Certified Refenam Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Exprwsion Of Uncertainty In Measurement 1995 
EURACHEMICITAC Ouida: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 3 4  Quality system guidelines for the production of rtfemce materials. 
IS0 Guide 17025: Ctrtificaticm of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
UGG12-2000 Guidelines for the requirements for the cornpetcnce of reference materials producers 
ISOniEMCO "280 
Material Source: 
All andytes and matrix materiaig are obtained and verifkd by SPEX CertiPrep from prcqualified vendors BS per IS0 9000 
guidelines. Vendor identifications am proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs are tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
PrimaryusageofthisCRMismneatfwmordiIu~ s e r i a U y ~ ~ m a t r i x o f a p u r i t y a t a r ~ ~ r ~ t h e p ~ ~ o f t h s  
original matrix solution. If dilution is required the diluent must be compatible with all certified d y t e a  and contain 
stabilizers appropriate for the period of intended use. The CRM can atso be used as a spike of with a spike, again with 
appropriate compatiility considerations. Alf solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfhces that come in contact with the solution must be thoroughly cleaacd and 
leached prior to use. Dilutions should be perf!med only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedurts and techniques have been wed throughout the preparation. All materials, equipment, 
analytical instrumentation and persome\ have been qualified prior to use. The highest purity acids applicable, I8 megohm, 
double deionized water, acid-leached triplorinsMt bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by proctdm consistent with IS0 guide 17025, ISO/RBMCO N280 
and ASTM D6362-98 Appendix x2. Random, replicate samplts of the final, packaged material have been analyzed for the 
certified values by procedures consistmt with the intended use of the CRM. 
The mathematical expression kpsb is employed to determine the sampling size 
S - relative standard deviation in % for one component of the sample, (ie, The sub-sampling uncertainty) 
m = the subsampling mass 

mass of sub-sample nectss81y to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be exprcssed as 
X = x+/=U where X =TNC value (Labeled Value), U- Expanded uncertainty 
U.pku, where k=Q is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components q aud u, 
Certification Traveler Report: 
AU certified values reported were derived frpm Traveler Report (Spex CertiPrcp's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep reference materials m not for any cosmetic, drug or household application and an to be used only by 
qualified individuals who an trained in appropriate procedure^. No claims against SPEX CeAPrep, Inc. of kind 
whatsoever, whether based on b r e d  of warranty, alleged negligence, or otherwise, withmpcct to this RM shall be greater 
than the purchase price. In no event shall SFEX CdPrep, Inc. be Iiable for any loss of profits or any incidentat, spww or 
consequential damages. 

nue Metuchen, NJ 08840 USA h 732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 
CRMSalesBspexcsp.com www.spexcsp.com 

Always Providing Superibr Qdw . . . ServiCeTly 

43 2000 SPEX CertiPrep, lnc. 

http://CRMSalesBspexcsp.com
http://www.spexcsp.com


Catalog Number: ICV-2A Lot NO.: 24-84AS 

Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard 

This ASsURANClE *certified reference material, CRM, is intended priinarity for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
KPOES, DCP, AA, ICPMS, and XRF. I t  can be employed in CJSEPA. ASTWI and other methods 
relevant to the certified properties listed below. 

The CRM is  prepared fiom high purity single element concentmtes of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by XCP Spectrometer: 

Element' Labeled Measured NIST Element Labeled Measured NIST 
(1ng/L) ( 4 J 4  SW (n@) (ing/L) SRM 

- 
Q 2000 SPEX CertiPrep, Inc. 
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Thk Certified Reference Material has been prepand and certified under an IS0 9001 system consistent witb the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E’LTRACHEWCITAC Guide: Quantifying UncerEainry in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certificati~n of reference materials, general and statisticat principles 
IS0 Guide 3 1 : Contents of certificates of refcnnce materids 
NIST Technical Note 1297 
UGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
WNREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPi-ep from pn-qualifiied vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials usedin the preparation and testing of 
s m  CertiPrep CRMS are tracked and documented. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in ncat form or diluted serially with matrix of a purity at or greatw than the put-@ of the 
origkal matrix sotution. If dilution is required the diluent must be compatible with all certified analytcs and contain 
stabilizers appropriate for the period of intended use. The CRM can dso be used BS a spike or with a spike, egain with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, priar to use and never 
pipetted directly fiom the bottle. Ail surfbces 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 panomel have been qualified prior to we. The higherst purity acids appiicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used io all preparations. 
Homo gene ity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/RBMCO N2SO 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged moterial have been analyzed for the 
certified values by procedurcs consistent with the intended use ofthe CRM. 
The mathematical expression k , d n  is employed to deternine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The subsampling uncertainty] 
m = the sub-sampling mgss 
kr mass of sub-sample necessary to ensure a relative sub-sampling error o f  1 % (68% confidence lsvef) in a single 
determination 
Statistical estimator and Confidence h i t s :  
Tho certified value ‘x’ listad on the revme of this document is at the 95% leve) of confidence and can be expressed as 
x x+/-U where X -True value (Labeled Value), Up Expanded uncertainty 
Web, where k 2  is the coverage factor at the 95% confidence level 
U, is Obtained by combining the individual element standard uncertainty components 4, and u- duj* 
Ceflcation Traveler Keport: 
AIf certified values r e p m d  were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For mer infimnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refixence matarids are not for any cosmetic, drug or househoid application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
wha;tsoever, whether based rn breach of warranty, alleged negligence, or otherwise, with nspect to this RM shall be greater 
than the purchase price. In no event shall SFEX CertiPrep, bc. be tiable for any loss of profits or any incidental, spcci8I, or 
cmsequeatia’t damages. 

” 

203 Norcross Avenue Metuchen, NJ 08840 USA 

CRMSales@spexcsp.com www.spexcsp.com 
A k y s  Providing Supedor Quaky . . Unpara&&d Sewkern 

732-549-21 44 1-800-LAB-SPEX Fax: 732-603-9647 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLSE37-2x/2YLU Lot No. 30-43s3 
Description: 1000 mg/L Antimony 
Matrix: H20/0.6Tart.Acid/tr.HN03 

This ASSURANCE @ certified ieference maberial, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inarganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, JCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certifjed pperhes listed below. 
Certified Value: 1004 mg/ L 
Uncertainty Associated with Measurement: +/-3.Omgfl, 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Antimony Metal tot# 04021A.Tbc 
certifjed value listed is the average of values obtahoed by ciassical wet assay and ICP spectrometer analysis 

NXST SRM 3 10% 

Refer to side 2 for details of measurement uacertaimtiea 
Classical Wet Assay: 1005 mgll, 

b'k&od: Evaporate to dryness. Fume wifb Nitric Acid. Ignite and weigh as Sb204. 

Instrumental Analysb by ICP spectrometer: 
Uncertifiied Properties: 

1002 mg/ L 

Density: 1 . 0 ~ 6  @ 25.5 ~ e g r e e s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgh Element mg& Element m%x, 

AI 0.03 cu 0.002 Pb 0.009 
As a.001 Fe 0.03 Rb a.001 
Ag 4.001 Ga 4).001 Rc 4 . O o i  
B a.004 In 4.001 Sr 4.001 
Bs <0.001 K 0.01 Si q.01 
Be 4.001 Li 4.001 Ti a.003 
Bi 0.002 M g  0.005 TI <0.001 
ca 0.14 Mn 4.001 v <0.001 
cr <O.oM Mo 4.001 zr <0.001 
Cd a.001 Na 0.005 za 0.02 
co 4.001 Ni a.001 

EJdmces are calibrated regularly with weight sets mceable to NlST #32856, #32857 4 others. 
This CRM is gnaranteed stable to +/-0.5% of the certified concentmtion inchive of u n c d t y  
of measureflEeots and other &ects such as transpiration losses, for a pr=riod of one year from the 
date of certification. This gumantee is valid only when the material is kept tightly capped and 
transported and stored under iabratory mditions. 

, 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The ExprcssiOn MUncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifjcing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for tht pmduction of rcfance rnatethls. 
IS0 Guide 17025: certification of reference materials, g a m 1  and statistical principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
MST Technical Nute 1297 
XLAGG12-2000: Guidelia~ fix the requirements for the competence of refuence materials producers 
ISO/REMCO N280 
Material Source: 
AU andytes and matrix materials we obtained BM1 verified by SPEX CertiPrep fiom pre-qualified vendm BS per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of a11 materials used in the preparation and testing of 
SPEX CertiPtep CRUS are tracked and documented. For further information contact CRM Sales. 
Instmctians for Use: 
Primary usage of this CRM is in neat f m  or dihted d y  with matrix of a pun'ty at or greater than the purity of the 
original matrix sohrtioa If dilatioo is required the diluent must be cotnpatrble with dl cortifitd analytcs and contain 
stabilks appropriate fbr the period of intended use. The CRM cau also be used as a spike or with a spike, again with 
approprhte comp8b'bility m i d e d o n s .  All solu~ons should be thoroughly mixed, by shaking, prior to use and never 
pipetted dmctly from the bottle. AD surfaces &at come h contact with the solution must be thorougldy cleaned and 
hched prior to we. Dilutions should bc performed only widr Class A volmnetric glasswsre, 
Method of Preparation: 
Clean laboratory procedure^ and techniques have ban used throughout the preparation. All materials, equipment, 
8.ndyticd ktmnentation and personnel have been qualified prior to we. The highest purity acids applicabk, 18 megohm, 
double deionized water, acid-leached tripk-rhscd bottles, and Class A glassware have been used in all prepatations. 
Homogeneity: 
"ht Homogeneity ofthe CRM bas been confhcd by procedures consistent with BO guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appeadix %2. Randan, replicate SBmPJcs of the final, packaged material have been analyzed for the 
certified values by proctdures ctmsisimt with the intended Use of the CRM. 
The mathcIllatical expression k p s h  is employed to determine the sampling s b o  
S - relative standard deviation in % for one component of the sample. (ic. The sub-sampling uncertainty) 
m - the subsmpling m a s  

determiaatian 
Statistical estimator and Confidence hits:  
The certified v a h ~  'x' listed an the fevcrst of this document is at the 95% fevei of confidence and can be expressed 85 

X- x+l-U whm X =True value (Labeled Vht), Up Expanded uncertainty 
U = b  where fr-2 is the coverage &or at the 95% confidence level 
ut is obtained by combining the individual element standard uncertainty components 
Certification Traveler Report: 
All ctrtified vdues rcpartcd wen derived fiom Traveler Report (Spex CettiPrep's traceability docurnentation) identified by 
the lot number of this Cl?M. For furthcr i n f o d o o n  contact CRM Sales. 
Legal Notice: 
SPEX CcrtiRcp rdirence materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate proccr.htns, No claims against SPEX CCrtiPrcp, lnc. of any kind 
whatsoever, whether based 011 breach of wananty, alleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In no eveat shall SmX CertiPrcp, IDC. be liable for any loss of profits or my incidental, special, or 
consequentialdarnagcs. - -  

= IIULSS o f  sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confideace level) 31 a single 

- 

md U, dZu: 

I IS09001 I 
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Catalog Number: ICV-2C Lot NO.: 24-85AS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard HI 

This AS$URANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic uistrumentation 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 ekment conceiitrates of  individual elemelits using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysia by XCP Spectrometer: 

As 500 497.85 3103a 
Pb 500 495.41 3128 
Se 500 501.98 3149 
TL SO0 501.89 3158 
Cd 100 99.77 3108 

S p a  Reference Multi: Lot #4-51BDREF, 15-39AS, 11-173AS 

, . \  
Balances are calibrated reguiarly with weight sets hceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the avewe of all the certified 
concentrations with no siugie element exceeding +/- 2%. This includes uncertainty of 
ineasurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year fiom the date of certification only when the material is kept tightly capped and 
transported and stored under labomtory conditions. 

. .  
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This Certified Reference Material has been prepand and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E U R A C W C I T A C  Guide: Quantifying Uncertainty in Analytical Measurement - Secoiid Edition 
ASTh4 Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principle 
IS0 Guide 3 1 : Contea& of certificates of reference materials 
NIST Technical Note 1297 
][LAC-G 12-2000: Guidelines far the requirements for the competence of reference materials producers 
ISO/IREMCO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materiais usedin the preparation and t d n g  of 
SPEX CertiPrep CRMs are traclced and documented. For further infamation 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 ofthe 
aright1 manix solution. If dilution is required the diluent must be compatible with all certified analps and contah 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again witb 
appropriate compatibility considerations. AU solutions should be thoroughiy mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surfaces that come in coneact with the solution must be thoroughly cleaued 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 botttw, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confmcd by procedures consisteut with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been a n a l p d  for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k-s2m is employed to determine the sampling sire 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling 
14" mass ofsub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) jn a single 
determmadon 
Statistical estimator and Confidence b i t s :  
The certified value 'x' limed on the reverse of this document is at the 95% Iwcl of confidence and can be expressed 8s 
X X+/-U where X vdue (Labeled Value), U= Expanded uncertainty 
U=k& where i(e2 is the covewe factor at the 95% confidence level 
u, is obtained by combining the mdividual element standard uncertainty components Q, and u, dcU: 
Certification Traveler Report: 
A11 certified values reported were derived from Tmveler Report (Spex CertiPrep's traceability documenmtion) identified by 
the lot number of this CRM. For Mer information contact CRM Sales. 
Legal Notice: 
SPm CCrtiprCP reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qplified individuals who are trained in appropriate procsdm. No claims against SPEX CertZiPrep, Inc. of my kind 
whatsoever, whether based un breach of warranty, alleged ncgliggce, or otherwise, with respect to this RM 3hdl be SGater 
than the purchase price, In na event shall SPEX CectIlprep, Zac. be liable for any loss of profits or any incidenml, specid, or 
consequential damages. 

C S i P E  

I IS09001 1.- 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-7344 1 -800-LAB-SPEX Fax: 732-603-9647 
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Always Providing Superior Qualify. . Unparakhd Servicem 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 iehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@istandards.corn website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
a 

1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 CertW Reference Material (CRM) Mandacturer: 
Certificate #883-02. The certificate is designed and the certified value{s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION Of CRWl Custom-Grade 10000 pglrnL Aluminum In 5% (abs) HNCb 
2.0 

Catalog Number: 

Starting Material: At metal 
Starting Material Purity (YO): 99.998460 

CGALI 0-1 and CGAtl O-5 
Lot Number: W -AL04OO8 

Certified Concentration: 10070 f 31 pg/mL 

Certified Density: 1.059 glmL (measured at 22' C )  

The Certified Value Is based upon the most precise metbod used to analyze this CRM. The fdlowlng equations are used in the 
calculation of the certified value and the uncertainty: 

The independent samples t-test was used to determine If there iS agreement between the above assay methods at the 95% 
COnfMence Intenfa!. Both methods were compared and showed agreement within the stated unccrt8intles. This agreement is a 
conRrmaWon of the accuracy of this CRM. 

TRACEABiLIN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measwement or the value of a standard whereby it can be dated to slated references, usually 
national or lntwnational standards, through an unbroken chain of comparlsom all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definftim 6.10) 
0 Thk IV product is Traceable to NlST via direct comparison to NIST SRMs, The uncertainties for each certffied value are 
reported, taking into account the SRM oncertainty e m  and the measurement, Weigh@ and volume dilutkm e m ,  

4.0 

4.q Assay Mehod #I 10006 f 55 WlmL 
ICP Assay NlST SRM 3101a Lot Number: 992003 

EDTA NIST SRM 928 Lot Number. 880710 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAUBRAllON - Ail balances are checked daily uslng Mouse procedure number 6-lMM-001. The welghts 
used for testing are mually compared to oemafi Scale Corporation's m a s k  wdghts and are bceeble to the National 
Institute of Standards and Techndogy (NIST), The NlST TraeeaMliry numbers are 692476 - CIass 1 and 692476A - Class 2. 
The NIST test number is 822/260017-Q8. All analytical balances 81% calibrated every 4 months by Gerhart Scale Corp, of 
South Ambay. The balanoss are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST / N V W  accredited callbration lab, The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION 4 The themmeters used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2080 whlch was certified fn acccndanw with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,217368/789543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No, fs 2-QC-M)t.Them~wneters whlch are not cabrated vs standard thermometer No. 9032680 are 
traceabk to NlST Identification Nos. 92564,l lW16,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATtON - In-house procedure 3-QC.002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade StwKLards. 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPIMS AND ICP-OES IN ~llg/mL 
Costomorade solu&ms are tested for trace metallic impurities by Axlal LCP-OES and ICP-MS. The resutt ftom 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-Filler is 99.9985% Mident for the removal of particles d m  to 0.3 pm. 

- S A l  

- M Sb 0.00225 

L M AS < 0.04401 

- M Ba e 0.04491 

- 0 Be < 0.00017 

- M Bi 0.00180 

e .  0.01 164 

& Cd < 0.01347 

- 0 Ca 0.01903 

- M Ce < 0.02245 

M cs < 0.00135 

Q Cr 0.00336 

L M Co < 0.01347 

M Cu 0.02695 

M - ched~ed by ICP-Ms 

M Oy 0.02695 - 
.L M Er c 0,02245 

- M Eu e 0.01347 

M Gd 0.00449 

M Ga < 0.00449 

- 
- 
E? Ge < 0,02695 

- M Au 9.01347 

g Hf 5 0.00898 

- M Ho 0.00225 

Q In < 0.03000 

M Ir 0.0226 

Q Fe 0.00493 

- M La 0.00225 

-.II 

*I.. M Pb 0.01347 

0 - Checked by ICP-OES 

9 u 0.00014 

M Lu e 0.00180 

Q Mg 0.00470 

M Mn 0.01796 

0 tig 0.00700 

- 

- 
- 
- M Mo 0.00898 

- M Nd < 0.00898 

Q NI 4 0.00600 

M Nb e 0.00225 - 
- n O s  

- M Pd < 0.02245 

- 0 P < 0.03Ooo 

hJ Pt < 0.00898 

0 K 0.02931 

I - Spectral lnlerfsrence 
- 

- M Pr < 0.00135 

M Re 0.00449 - 
- M Rh 0.00449 

- M Rb c 0.00449 

M Ru 0.00898 

- M Sm 0.00449 

M Sc < 0.04491 

M Se < 0.03593 

Q Si 0.07389 

M Ag e 0.00898 

Q Na 0.03359 

M Sr 0.00225 

0 s 0.10oO0 

M f a  e 0.03144 

n - Not Checked For 

- 

- 
'IC 

- 

- 
- 
- 

6.0 INTENDED USE 
For the calibration of analyttcal insttufnents indudlng but not Ilrntted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vaUdaUon of analytical methods 
For the preparation of "Watkhg wference samples" 
For interference studies and the ddemlnatbn of ##teGtion CdefRcIents 
For detection llmit and linearity studies 
For additional Intended uses, contad N Technicai Staff 

- M Te 0.13473 

L. M Tb < 0.00135 

- M TI e 0.00449 

M Th 0.00449 

M Tm O.DOis0 

M sn 0.02245 

- M Ti 0.22454 

- M W c 0.04491 
~ 

0 M LJ < 0.00898 

I M V 0.00898 

- M Yb 0.00449 

M Y 0.17963 - 
- M Zn c 0.08982 

- M Zr < 0,02245 

s - Wutlon Standard Uement 



8.0 HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEmY - Thls soMion was Wed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:MOO Quallty Management System Registrarion - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcane de Affeditacion, a.c.(EMA) 
Members of 1Q Net International Certzflcation Network: 
Argentina (IRAM), Australia (QAS), AusMa (OQS), Belgium (Avinter) Wll (FCAV), Canada (QMI), Hang Kong (HKQAA), 
Columbia (ICONT€C), Czech Republc (CQS), Denmark @S), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), ireland (NSAI), Israel (SiI), IWy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (Mcs). 
Poiand PCBC Portu I (APCER Singapore (PSa), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredfted A2LA Certificate Number 883.01 
10.2 ISOfld 1'102$ 19$Genera[ kqulrements for the Competence of Testing and Calibratlon" 

10.3 lSOIIEC Guide 34 - 2000 "General Requirementt for the Competence of Reference Material Producers" 
Reference Materials Productlon - Acotedited AZLA Certificate Number 883.02 

A2LA Mutual Recognition Agreement Partner6: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chkwse Taipei (WLA), Czech Republic 
(NAO), Denmark (OANAK), Ftnland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireiand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA}, Republlc of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (Pa), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Swltzerland (SAS), United Kingdom (UKAS) 
and United States (W) (ICBO ES) 

- Domestic Licsnelng of Production and Utlitzation Facllitles 
10.4 IOCFMO Appendlx B - Nuclear Regulatory Cmmlrssion 

10.5 lOCFR21- Nuckar Regulatw Commission - Reporting Defects and Non-Complianm 

10.6 MlLSTD45862A (Obsolete10bsewed) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010225 

41.1 IV Shelf Life - The period of Ume during whlch the concentration of the analyte(s) In a property packaged, unopened, and 
unused standard stored under environmentally controlled End monitored conditions will remaln withln the specNed uncertainty 
range. Shelf life Is Ilmlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Tmnsplration studles (PSPOI 020) of chemically-stable sotubjrHls performed at inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in SOOmL \ow densMy polyethylene bottles. When sbmd under special owrditfons 
that minlmlze transpiration and instability, the shelf ltfe 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 contaminatian wMch affect the integrity of the CRM and 8mt Its useful #fe. 
lnorganlc Ventures I N Labs concurs with state and federal regulatory agendes’ recommendations that s0lutkHI standards be 
asdgrwi a oneyear explratlon date. 

Certification Date: February 139 2003 
Expiratton Date: 

12.0 NAMES AND SIGNATURES OF CERTIFWNG OFFICERS 

W r G ,  

Certificate Prepared w: 

certiflwte BY: Katalln Le, QC Supervisor 

JoAnn Stwthefs, QA Admlnrstrative Assistant 

Certffylng Offhr:  Paul Galnes, Chemist, Senior Technical Olrector 



010226 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www,ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
e 

1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Calcium in 1.4% ( a b )  HNOs 

Catalog Number: CGCAI 0-1, CGCAl 0-2, and CGCAl O-5 
WIcA03022 Lot Number: 

Starting Material: CaO 
Starting Material Purity (%): 99.999389 
Starting Material Lot No ~ 2 7 ~ 0 1  
Matrix: I NOFtG&N 1 i2 t ,&E?S / RAL\C)-IEN l,fiBS%-Wa 

'-4% (abs) HN03 m - r E  RECE I ED: _-_-_ o l m ~ a _ %  
DA -r E E x F' I RE: 13 : __ -_.__ 
f N[:IRG : __.- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES UA"TE WENEIC): 

CertMed Concentration: 

Certified Denslty: 

9968 f 18 pg/mL 

I .038 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 
calcubtion of the certlfbd value and the uncertainty: 
CWtUl t?dV*( t= l l=~  (g= mean 

Uncertainty (2) = ?Km,E 

n XI= midual m€&s 

NM 

n =  nurrberdmeasurenents 
PS = msnm?atm d all SiglriKant estimded erws 
@dost c m  arethe errarsfrwnMWd rrs- 
weighbg, dilution to volurre, ind the fixed BIQ reported on t ha 
Nlsr SRlVl cwtiffcade admaqrsis.) 

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 withln the stated uncertaintb. This agreement Is a 
confirmation of the accuracy of thb CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it cen be related to stated references, usually 
national or tntemational standards, through an unbroken chaln of cornpadsons ell havlng stated unwitahtks." (SO VIM, 2nd 
ed., 1993, definition 0.10) 
D This N product is Traceable to NlST via direct comparison to NET SRMs. The uncertalnthss for each certified value 8fe 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution mors. 

4.0 

4.4 - bray Methodki 9968 f 18 WImL 
ICP Assay NlST SRM 310% Lot Number: 000622 

9973 f 25 pgImL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay fhthod a 

mailto:ivsales@ivstandards.com
http://www,ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhatt Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2, 
The NlST test number is 82U26OO17-98. 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 w e i g M  set. These weights are tested 
annually by a NlST / NVIAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densitles are calibrated YS standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QGOO1 .Thermometers which am not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564.119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

0 

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 Standerds. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/NIS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPIOES 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-Flttered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

P 0.00013 

M Sb 0.00258 

M As < 0.05111 

9 Ba 0.00083 

9 < 0 . m 9  

M Bi 0.00204 

P B o.ooo54 

Q Cd 0.001150 

s a  
b!? a 0.02556 

!d CS < 0.00153 

Cr 0.00183 

Q Co < 0.00120 

- 0 CU 0.00400 
M - Checked by ICP-MS 

M < 0.03067 

M Er c 0.02556 

M Eu < 0,01533 

M Gd < 0.00511 

M Ga 0.00511 

M e 0.03067 

M Au < 0.01533 

M Hf < 0.01022 

M 0.00256 

Q In < o.ooz00 

M Ir < 0.02556 

P Fe 0.00110 

M La < 0.00256 

M Pb < 0.01533 

Q ti 0.0ooii 

M Lu 0 . 0 0 2 ~  

P w 0.03453 

P Mn < o.Oo030 

Q HS c o.oii00 
M Mo 0.01022 

M Nd 0.01022 

Q Ni 0.00230 

M Nb 0.00256 

na 
M Pd < 0.02556 

Q P 0.00480 

M et < 0.01022 

9 K < 0.00170 
0 - Checked by ICP-OES i - Spectnl Interference 

6.0 INTENDED USE 
For the caUbration of analytical instruments including but not limlted to the f o l f o ~ :  
ICP-MS, ICP-OES, FMS, GFAA, XRF, and DCP 
For the validation of anelytytrcal methods 
For the preparation of Working reference samples” 
For interference studies and the determination of cormtion coefficients 
For detedlon limit and linearity studies 
For additional intended uses, contact N Technical Staff 

&? Te < 0.15333 

M Tb < 0.00153 

E? e O.OO51f 

M 0.00511 

M Tm 0.00204 

- M Sn 0.02556 

M Ti 0.25555 

M w 0.05111 a !!!I u 0.01022 

P v < 0.00090 

M yb 0.00511 

M y < 0.20444 

Q 0.02232 

!d 4 0.02556 
8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certlflcate Number OlOlOS 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of JCI Net International w i f i ca t lon  Netwo ric: 
Argentina (IRAM), Australia (QAS), Austria (#US), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited A2LA Certiticate Number 883.01 
10.2 ISO/IE& 1702k - 1998"Genaral kquirernents for the Competence of Testing and Calibration" 

10.3 ISOflEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognitlon Agreement Partners: . 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NMAP) (IC80 ES) 

10.4 10CFRM) Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utlllzation Facilities 

10.6 1OCFR21- Nuclear Regulatory Commlrrsfon - ReporUng Defects and Non-Compliance 

$0.6 MILSTD45662A (Obsolete/Observed) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the 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 llfe is lhited 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 N Labs indicate a CRM 
shelf-lite offour years for solutions packaged in 5OO-ml low densw polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of 8 CRM increases transpiration 
losses end the chance of contamination which affect the integrity of the CRM and limit itS Useful life. 
Inorganic Ventures / 1V Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July- 

Exphtlon Date: ‘1pJ5 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Stnithers, QA Administrative hrktant  

J C d w t a  &- Certificate Apptoved By: 

Certlfying opficsr: 

Katalin Le, QC Supervisor 

Paul Galnes, Chemist, Senior Technical Director 
. .  



010230 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-961-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t f f ica te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglrnL Iron in 3.5% tabs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: Fe metal 
Starting Material Purity (%): 99.999569 
Starting Material Lot No 23166 
Matrix: 

CGFEI 0-1 , CGFEI 0-2, and CGFEIO-5 

W-FE03030 

rrxjiv:liAiq 11: L . A B S ~  HADIAEM L..AEST$+OG~ 
3.5% ( a W  t-"3 DATE FECE 1 VElj : _ _ _ "  O , ~ ] B ~ Q %  

DATE EX F' I RED : _ _ _  -&W'~S--A~$- 
CERTIFIED VALUES AND UNCERTAINTIES UA'f E QPENED : - - - " - - f i a t & Q : *  ----.---- 

NcJ~xi: I .-!t!yKk _...*_._.._" vu:. ..FS.3&33 -.-_ Certified Concentration: 10,016 f 25 pg/mL 

Certified Density: 1.050 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 cerwied value and the uncertainty: 

Csrtified Value a= (Ql= meal 
n XI= bwsvickrai m a s  

t o l a  

n =  nuntwdmm.mmts 
08 = T h e m i o n  d all sj;lniiant airrated errors 
(Most c m  arethe errcrsfromlnstrmrrtal measurerrent, 
weighin& dilution to v o l m ,  a d  the fixed arm reported on t he 
NlST Stdl certificate of malysis.) 

Uncertainty (2) = 21ia-sr'R1R 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confdence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c) "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This iv product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncettainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Mettrod #1 10,031 f 33 pglmL 
ICP Assay NIST SRM 3126a Lot Number. 000606 

10,016 f 25 yg/mL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weQhts and are Ctaceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gwhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These welghts are tested 
annually by a NlST / NVlAP accredlted calibration lab. The NIST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thennometen wed In the determination of the final densities are calibrated vs standard 
thennometer No. 903-2680 whlch was certified In accordance with the procedures outllned by ASTM €7747 end NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368PU452,176240/P14452,176240. The 
inhouse procedure No. is 2-W-UOl.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentificatlon Nos. 92564,119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standatds. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VghL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICPIOES and ICP-MS. The result from the most sensittve 
method for each element, is reported below, Solutions tested by ICP-MS were analyzed In an ULfA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% effident for the removal of particles down to 0.3 prn. 

- 0 AI c 0.00270 

- M Sb < 0,00201 

- M AS 0.04022 

- M Ba c 0.04022 

- 0 Be c O.oooO5 

4 5i < 0.00161 

- 0 6 0.00090 

- M Cd < 0.01207 

- 0 Ca 0.002B1 

- M Ce < 0.02011 

M Cs < 0.00121 

M Cr e 0.02011 

- 0 co c 0.00~10 

Cu e 0.02413 

M - checked by ICP-MS 

- M Dy 0,02413 

M Er 0.02011 

- M Eu c 0.01207 

c 

M Gd < 0.00402 

- M Ga 0.00402 

I G e  

- 

M Au 0.01207 

c M Hf < 0,00804 

M Ho < 0.00201 

M In < 0.04022 

M Ir < 0,02011 

- s Fe 

M La 4 0.00201 

M F% < 0.01207 

.- 

- 
- 
- 

- 
.I 

- 0 U cO.oooO3 

M Lu < 0.00161 

- 0 Mg < 0.00006 

Q Mn 0.02oOo 

- 0 HQ < 0.01100 

* u  Mo o.oO804 

M NU 0,00804 

0 NI 0.05OOO 

M Nb < 0,00201 

- n 0 8  

- 
- 
- 

M Pd 0.02011 - 
! P  
M Pt < 0.00804 - 
0 K < 0.00170 
-L 

0 - Check& by ICP-OES I - Spectral'lnterference 

- M Pr < 0.00121 

- M R8 < 0.00402 

M Rh 0.00402 - 
- M Rb < 0.00402 

- M Ru O.Oo804 

M Sm e 0.00402 

- M Sc 0.04022 

M Se 0.03218 - 
Q si e 0.01oO0 

M Ag s 0.00804 

Q Na 0.00776 

M Sr < 0.00201 

0 S < 0.07200 

M Ta 0.02815 

- 

- 
II 

- 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments Including but not limlted to the fdlowSng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Fw the validation of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the debmination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact 1v Technical Staff 

- M le 0.12066 

M Tb < 0.00121 - 
M n 0.0040~ - 
M Th < 0.00402 

M Tm 0.00161 

M Sn < 0.02011 

c 

- 
- M n 0.20109 

- M W c 0.04022 

0 M U  * O . o 0 8 0 4  

M V  < O . O 0 8 0 4  

- 
- 
- M Yb O.oo4o2 

M V e 0.16087 

- M Zn 0.04876 

- 
M Zr < 0.02011 - 
s - Solution Standard Element 
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8.0 

9.0 

10.0 QUALIN STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

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 Regbtration - QMl Certificate Number 010105 
Recognlred by: 
Registrar Accreditation 8oard (ANSI-W) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Aaeditadon, a.c.(EMA) 
Members of IQ Net International Certtfication Network: 
Argentina (IRAM), Australia (QAS), Austrla (OQS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI). Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

10.3 JSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producen" - Reference Materials Productlon = Amdlted MIA Certificate Number 883.02 
A2LA Mutual Recognition Agmment Partnem: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany PAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAf3) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Sinsapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swittertand (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commhlon - Domestic Licensing of Production and Wllzatlon Facilities 

10.2 lSOllE& V02k 1999 "General kequlrements for the Competence of Testing and Calibmth" 

10.5 lOCFFU1 - Nuclear Regulatoty Commisslon - Reporting Defects and Non-Compllrnce 

10.6 MlL-STD4566ZA (Obsoiete1ObseIved) 
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11 .O DATE OF CERTIFICATION AND PERlOD OF VALlDlTY 

91.1 N Shelf Life - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range, Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequentty, by chemical Instabillty. 
Transplratim studies (P-SPO1020) of chemically-stable solutions performed at lnorganlc Ventures / IV tabs indicate a CRM 
shelf-life of four years for solutions packaged In 500-mL low density polyethylene bottles. When stored under special conditions 
that mlnlrnize transpiration and instability, the shelf iife 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 whtch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 20,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

I95 lehigh avenue, suite 4, lakewood, nj 0870l usa 

e- mail : ivsales@ivstandard s . corn we bsite : www. ivstand ards . com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

c e r t i f i c a t e  of a n a l y s i s  
I .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate ##883-02. The certificate is designed and the certified ualue{s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 iJglmL Potassium in 1 (abs) HNOs 2.0 

Catalog Number: 
Lot Number: 

CGKI 0-1, CGKIO-2, and CGKl O-5 
W-KO2111 

Starting Material: KN03 fNORrjANIC 
Starting Material Purity (%): 99.997230 RECE I 
Starting Material Lot No 
Matrix: 

(abs) ZN(3RCj: ,,.m 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

0 Certified Concentration: 9930 f 9 

Certified Density: I .024 glmL (measured at 22" C) 

The CerUfied Value is based upon the most precise method used to analyze CRM. The following equations are used In the 
calculation of the certified value and the uncertainty: 

Mif led Value Q9 = MBan 

n = rmncber dmeasur~mts 
= The surmation d all estirrated ems 

( M o s t  commn BIF! the errorsfrorninstrurental maswerrenb, 
weigt'hg, dlution to velum, md the fbted reported on the 
NlST ceMkde malysis.) 

n XI = indbrksual reslllts 

Uncertainty 

The independent samples t-test was used to determine if there b agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. Thls agreement is a 
wnfltmatlon of the accuracy of this CRM. 

4.0 TRACEABILIN TO NiST AND VALUES OBTAINED BY iNDEPENDEN7 METHODS 
13 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 havlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitbn 6.10) 
0 Thb IV product Is Traceable to NlST via dlrect comparlson 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 .  

41 Assay Method 9926 f 62 pg/mL 
ICP Assay NlST SRM 31418 Lot 891312 

9930 f 9 vg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Method 
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4.2 

4.3 

4.4 

BALANCE CAWBRATION - An balances are checked daily using in-house pmcedure number 61MM901. The weights 
used for testing are annually compared to &&art Scale Corporation's master weights and are traceable to the Natianal 
Institute of Standards and Technology (NIST). The NlST TraceaMIlty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-98, All analytical balances are calibrated every 4 months by Gemart Scale Gorp. of 
South Amboy. The balances are calibrated with a class 1 aWor class 2 analytical weight set. These wdghts are tested 
annually by a NlST I NVLAP accredited caiibration lab. The NlST test number ls 822/260017-88. 

THERMOMETW 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 outllnad by ASTM E77437 and NlST 
Monograph 130 using N1STTest Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240~14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not callbated vs standard themmeter No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate at1 Class A Glassware used in the 
manufactwe and quality mtrol of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custom-Grade sdutlons are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method fcx each dement ts reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eRdent for the removal of particles down to 0.3 urn. 

.) 0' AI < 0.00090 

M Sb 0,00200 

- M As < 0.03999 

I*r M Be < 0.03999 

Q Be < 0.00020 

- M El 4 0.00100 

Q B c 0.00060 

,E Cd c 0.01200 

.... 0 Ca 0.00075 

- M Ce e 0.02000 

c M Ca c 0.00120 

- M Cr e 0.02000 

- M Co < 0.01200 

- M Cu e 0.02400 

M - M a d  by ICP-MS 

M Dy < 0.02400 

M Et 4 0.02000 

M Eu < 0.01200 

M Gd < 0.00400 

- M Ga 0.00400 

Q Ge e 0.00150 

- 0 Au c 0.00300 

- M Hf 0.00800 

M ).io c 0.00200 

M In < 0.03999 

M Ir 0.02000 

0 Fe 0.00212 

M La C 0.00200 

- M Pb C 0.01200 

- 
- 

- 

- 
- 

- 

-.. 0 Li O.ooOo3 

- M Lu e 0.00160 

9 Mg 0.00100 

0 Hg 0.01500 

- 0 Mn < 0.00003 

- 
- M Mo e 0.00800 

- M Nd e 0.00800 

0 Ni < 0.00230 

M Nb < 0.00200 

- 

- n Os 

- M Pd < 0,02000 

- 0 P < 0.00250 

- M Pt 0.00800 

- S K  

0 - Chedced by ICP-OES t - Spectral Interference 

M Pr < 0.00120 

M Re 6 0.00400 

M Rh c 0.00400 

- 
- 
M Rb 0.49948 

M Ru 0.00800 

+ M Sm < 0.00400 

0 sc < 0.00002 

- 0 Se 0.05000 

0 Si < 0.00340 

M Ag < 0.00800 

- 0 Na 0.21730 

M Sr < 0.00200 

0 S < 0.07200 

M Ta 0.02800 

n - Not checked For 

- 
- 

- 

- 
- 

- 
- 
- 

M Te < 0.11998 

- M Tb e 0.00120 

c 

- M n 0.00400 

M Th 0.00400 
II 

M Tm 0.00160 

- M Sn 0.02000 

- 

- 0 Ti < 0.00070 

M W < 0.03999 

M U 0.00800 

v c 0.00090 

M Yb < 0.00400 

M Y 0.15998 

- 
- 

- 
c 0 zn o.Oo050 

M Zr < 0.02000 - 
s - Solution Standard Element 

6.0 ' INTENDED USE 
For the calfbratlon of analytical insbuments including but not Ilmlted to the folmng: . 
ICP441SI ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validam of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the detenninatiqn of mct3on Coeffichb 
For detectibn Ilmlt and linearity studles 
For additional intended w s ,  contact IV Technical Skff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANUARD DOCUMENTATION 

HOMOGENEn7( - This solution was mixed according to procedure N-MPM-OW and is guaranteed to be homogeneous. 

90.1 IS0 9001:ZOOO Quality Management System Registration - QMI Cettificate Number 010105 e 
Recognized by: 
Registrar Accreditation Board (ANS I-RAB) 
Standards Coundl of Canada (SCC) 
Outch Councll for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International CeMmtlon Network: 
Argentina (IRAM). Australla (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (OMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAL), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC , Port al (APCER Slngapore (PSB), Slovenla (SIO), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producersn - Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), 8elgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNtA), h e c h  Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (NAB), ltaiy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KCXAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA). 
Portugal (IPQ), Singapore (SAC-SINGM), Spah (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Ki-m (UKAS) 
and United States (MILAP) (ICBO ES) 

- Oomestlc Licenslng of Production and Utilization Facilities 

10.2 ISOIIEL 17Odi - 29#"General kequlrements for the Competence of Testing and Calibration" 

10.4 1UCFRSO Appendix B - Nuclear Regulatory Commission 

10.5 lOCFR21 - Nuclear Regulatory Commlsdon Reportlng Defects and Non-Compliance 

10.6 Mll-SlD45662A (ObsoletefObsenred) 

11 ,O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and rnonttoied conditions will remain withln the spedfled uncertalnty 
range. Shelf life is limited primarily by transplmtlon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at inorganic Venturns / IV tabs indicate a CRM 
shelf-life of four yean for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minlmlze transplration and tnstablllty, the shelf IIfe 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 transptratlon 
losses and the chance of contaminadon which affect the integrity of the CRM and Hmlt Its useful life. 
Inorganlc Ventures I (v Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year explratlon date. 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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CerMicate M383.02. The certiricate is designed and fhe ceM& value(s) and uncertainty@s) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of ceMcates and label@), 
CSO Grnide 34-n#K) "Qualsty system Guidelines br the Ruductirn of Reference MaIeMs," and Eso Guide 35-1989 
"Certification of Reference Materials - General and Statisical Principles. " 

I n o r g a n i c  v e n t u r e s  1 8 v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-961-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 0 

cert i fr 'cate  of a n a l y s i s  

e 

a 

0 

0 

8.0 

DESCRIPTION OF CRM Custom-Grade 10000 VglrnL Magneslum In 1.4% (abs) HNOs 

Catalog Number: CGMGIO-1 and CGMGl0-5 

Starting Material: Mg metal 
Starting Meterial Purity (%): 98.9968 INURGANIC LABS/RADCHEM LAESh.30fa 

DATE RECE I UED 2 ---Q?&m 
IIr47'E EXPIRED: -_ QB.\/~~-,,U_EI Starting Material Lot No 

Matrix: 1.4% (abs) HN03 BATE OPENED: ,rak&~\./S2~ ____-_-_ 
I' NOWi3: +&QY,,,,, PO= ,f3aosL,,,,, 

lot Number: T-MG03006 

RMLQll 91 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 3 20 pa/mL 

Certified Density: 

the Cettined Value k the instrument analysis value. Tho klkwkrg equations are used In the calculation of the certifisd value and 
the uncertainly 
Certified Value (s) = & 

1.050 g/mL (measured at 22" C) 

n 
remnts 

UncertakRy (2) = 2fEslR"Z ion d all sgpliiicw estifratd m s  
(Most 6 m n  am the wruslrminstrwal  measurenent, 
weighing diu!imio v o h ,  a the fixed errs repwted on t he 

wtifk& of maiysis.) 

TRACEABILITY TO NIST A 
"Property of the result of a maw 

national or international standards, 
ed., 1993, definition 8.10) 

reported, taking into account the SRM unoertaiw wrw and the measurement, weighing and volume dilution ems.  

DENT METHODS 
can be relafed to stated referencus, usually 

cornpartsons atl having stated uncertainties.' (IS0 VIM, 2nd 

Thls IV product Is Traceable to NIST via direct cornpariron to NfST SRMs. The unceftalnticw for each certilied value are 

4.1 Assay Method #i 9998 f 20 pQ/rnt 
EDTA NIST SRM 928 Lot Number: 880710 

9921 f 20 pg/mL Assay Method #2 
ICP Assay NIST SRM 3131a Lot Number: 991 107 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BAUWCE CALIBRATION Aft balances are checked dally ut@ Inhouse pcoccdwe number 6-IMM.001. The d g h t s  
used for testhg are annually compared to Gwhart Scale Corporatlon's master wd$h!a and are tnr#wbb bo the P(atl0rral 
IndlMe of Standard8 end Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 urd 892476A - Ctass 2 
The NlST test number b 822l260017-98. All anatytical ba&nces are c a h t e d  every 4 months by Gerhart Scale Corp, o( 

South Amboy. The balances are callbrated woul a cksa 1 andlor c b  2 anafytlw! weight set. 7%- weightfb are tested 
8nnOary by a NlST I NVLAP accredited callbratiion !ab. The NIST test number Is 8221260017-98. 

THERMOMETER CALiBWTION - The thermometers usad in the daermhwtion of the flnsl cknoltior are c a U W  vt danderd 
thermometer No. 903-2680 which was certlfled in accordance with the procedures outlined by ASTM €7747 and NlST 
Monograph 150 udng NIST Test Nos.  and Std Nos.: 769543,217368$169543,217388/p14452,17624W14452,176240. The 
In-house procedure No. is 24CM) l  .Thermometers which are not calibrated vs standard hemometer No. 903-2880 m 
traceable to NIST fdentHlcatbn Nos. 92564,119016,471 047 and NET test report Nos. 81 1/258522,811/2557078, and 238090. 

GLASSWARE CALIBRATION - In-house procdwr 3-QC-002 is used to calbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglrnl 
CUstomGrade solutions are tested for trace metalllc lmpurtEiee by Axial ICP-OES and ICP-MS. The resuR from VW most sendtlve 
method for each element, k reported bdw. sdutlons tested by ICP-MS were analyzed in an ULPA-Ffflered Ckan Room. An 
ULPA-FIW ts 99.9985% efficlent for the removal d partales down to 0.3 Vrn. 

Q 4 0 . ~ ~ 5 9  

M Sb 0.00306 

M AS 0 . m  

M 8a < 0.04092 

M 81 0.00184 

Q 8, 0.00017 

e 8 0.00871 

M 0.01228 

Q ca 0.01070 

M CIJ 0 . m  

M Cs 0.00123 

Q Cr 0.02315 

M < 0.01228 

Q Cu 0.00672 
M - C k k d  by kP-MS 

6.0 INTENDED USE 
For the oafibration of anaiytlcal Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vallddion of andytlcal methods 
For the preparation of M i n g  referem samples' 
For interference studies and the determination of correction coefflcknts 
For detection llmit and linearity studies 
For additional intmed uses, contact IV Technical Staff 

0 M U o .mi8  

M V 0.00818 

M yb 0.00409 

M Y 0.16367 

Q 0.01892 

M 0.a204S 
S - Sdutlan StandWd Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be hmogeneorn. 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Cerlitkate Number 0101OS 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accredttatlon (RVA) 
EntMad Mexiam de Acredbdon, a.c.(EMA) 
Members of IQ Net lnternatlonel Certification Network* 
Argentina (IWM), Australia (QAS), Austria (OQS), Be& (Avinter) , Bratif (FCAV), Canada (QMI), Hang Korq~ (HKQAA), 
Cohmbia (ICONTEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Gemany (WS), Go- (€COT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC) Portu al (APCER Singapore (PS8). Slovenia (SIQ), Spain (AENOR), Switzerland (SW) 

- Chemical Testing - Accredited A2LA CeRllicatt Number 883.01 

10.3 ISOllEC Gutde 34 - 2000 "General Requirements for the Competence of Reference Material PrOducer6" - Reference Materials ProductIan - Accredltecf A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon Aqreement Partncrr: 
Australia (NATA), Austria (BmwA), Belgium (SELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubk 
(NAO), Denme& (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland {NAB}, Raly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Nomay{NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swkerland (SAS), United Kingdom (UKAS) 
and United State8 (NVLAP) (ICBO ES) 

10.4 10CFR60 Appendix 8 - Nuclear Regulatory Commissfon - Domestic Licensing of Qroductlon and Utlllzatim Facilities 

10.2 lSOnE& 1702$ - 190f"General kequirementc for the Competence of Testing and Calibration 

10.6 lUCFR21- Nuclear Regulatory Commission Reporting Defects and NonCompliance 

10.8 MiLSf04S662A (Ubsolete/Obsewed) 
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11.0 DATE OF CERTlFlCATtON AND PERIOD OF VALIDITY 

11.1 IV Shelf life - The period of t h e  during WMCh the concentration of the analyte(a) in a property packaged, unopmad, and 
unused standard stored under environmentally controned and monitored conditions wfll remain within the specifsed uneettdnty 
range. Shelf life Is llmlted primarlly by transpkation (loss of water from the wlution) end Infrequentlyl by ct#mical kubtability. 
Tmpkation studis (P-S POI 020) of chernicellyc-stable eolutlons performod at lnorganlc Venturea I IV Letw lndlcas a CRM 
ShenJite of fow years for solutions packaged in 5oomL low densky pdyethVleno battles, When dwed undar y?ecial oorrdibkns 
that minlmire trar#pkaUun and instability, ths shelf Me can be extended part this llmk 

11.2 Expkatlon Date -The date after which a CRM shardd not be used. Routlne laboratory use of a CRM inoreases trSrrrplFatbn 
losscro and the chance of contamb-dm which affect the Integrity of the CRM and limit its useftd Me. 
Inorganic Ventures 1 IV Labs concurs with date and federal regulatory agendes’ recommendations that sdutbn rtlndsrd, be 
assigned a one-year expiration date. 

Certification Date: August 28,2002 
. .  . , .. 

Expiration Date: w m d  
I 013200’4 

12.0 NAMES AND SIGNA 

-..:::.. . ..:: .& 

*...-- ‘ L  

Certificate Prepared By: ’. .. Debbie, 

Certificate Approved By:” 
. . . . . . .  . .  . . -... . :... 

Certifying Officer: ’”... 
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i n o r g a n k  v e n t u r e s  I iiv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800~669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards. corn website: www. ivstandards. corn 

certr ' f icate of a n a l y s i s  
Inorganic Ventures 1 W Labs is an IS0 Guide 34.2000 Certffied Reference Material (CRM) ManufacUrer: 
Certificate #883-0& The certificate is deslgmd and the certffied value(s) and uncertainty(ies) are 
determrired in accordance wifh /SO Guide 31-2000 (Reference Materials - Contents of certMcates and &be&)), 
IS0 Guwe 34-2000 "Q@& system Guidelines for tfW Produchvwl ' of R e f e m  Materials,'' and Is0 Guide 35-1989 
"Certification of Reference Materials - General and Statisid Pnncilples. 

DESCRIPTION OF CRM Custom-Grade 10000 VglmL Sodlum in I .4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 

CGNAIO-1, CGNA40-2, and CGNAIO-5 
Lot Number: T-N A03006 

CERTIFIED VALUES AND UNCERTAINTIES 
Certified Concentration: 10,005 f 7 p g h L  . 

Certified Density: 

The Certified Value is based upon the must precise me 
calculation of the certified value and the unceminiy: 

n 

1.032 g/mL (measured st 22" C) 

bb analyze this CRM, The following equations are used In the 

~ l f ~ V a l u e ~ = ~  

Uncertainty (k) = 
frominstrumntal masurenrmt, 

The independent samples t-test wa 
confidence interval. Both methods 
confirmation of the accuracy of thls 

TRACEABIL1TY TO NlST A 
Q 'Property of the result of a measurement or the value of a standard whereby it&n be related to stated references, usually 
national or international standards, through an unbroken ~hah of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
C This IV product is Traceabie to NlST via drect comparison to NIST SWs. The uncertalntles for each c e f f i d  value are 
reported, taaklng into account the SRM uncertainty e m  and the rnmsurement, weighing and volume dilution errom. 

4.1 Assay Method #I 10,067 1 7 5  pg/mL 

thods at the 95% 
, This agreement Is a 

NED BY INDEPENDENT METHODS 

ICP Assay NlST SRM 3152a Lot Number: 990907 

Grsdmetric MIST SRM Lot Number: See Sec, 4.2 

Assay Method #2 10,005 f: 7 ClglmL 
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42 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally uslng in-house procedure number 6-IMM-01. The welghts 
used for testlng are annually compared b Gerhafl Scale Corporation's master weights and are traceable b the Nattond 
lnstltute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A - Class 2. 
The NIST test number is 8221260017-98. All analytlwl balances are cdibrated every 4 months by Gerhart Scale Cop, of 
South Amboy. The balances are callbrated with a dass 1 and/or dass 2 analytical weight set. These weights are mted 
amtally by a NlST 1 NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos,: 769543,217368/769543,317368/P14452,176240/P14452,176240. The 
in-house procedure No. Is 2-QC-OOI.Thennometen which are not callbrated vs standard thermometer No, 903-2680 are 
traceable to NIST ldentificatlon Nos. 92564,129016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-02 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPlMS AND ICPIOES IN VglmL 
Custom-Grade sdutlons are tested for trace metalUc Impurities by Axial ICP*O€S 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% efiiclent for the removal of particles down to 0.3 ym. 

- 0 At < 0.00090 

- M Sb 0.00208 

- M As e 0.04165 

- M Ba 0.04165 

- 0 Be < 0.00020 

M Bi < 0.00167 

Q B c 0.00080 

I M Cd < 0.01249 

- 0 Ca 0.00160 

- M ce < 0.02082 

- M Cs 0.00104 

- M Cr c 0.02082 

- M Co < 0.01249 

- 0 Cu < 0.00140 

M - Chedred by ICP-MS 

M Oy c 0.02499 

M Er c 0.02082 

- M Eu < 0.01249 

M Gd < 0.00417 

- M Ga 0.00417 

- 0 Ge < 0.00150 

- 0 Au 0.00300 

- 

- 

- M Hf < 0.00833 

- M Ho < 0.00208 

- M In < 0.04165 

M tr < 0,02082 

- 0 Fe < 0.00110 

M La 0.00208 

M Pb 0.01249 

- 

- 
0 - Checked by ICP-OES 

- 0 Li 0.00003 

- M Lu e 0.00167 

9 Mg 0.00015 

I 0 Mn 0,00003 

- 0 Hg < 0.01500 

- M Mo < 0.00833 

- M Nd 0.00833 

0 Ni 0.00230 

M Nb 0.00208 - 
9 -  

- 0 P * 0.04000 
- M Pd 0.02082 

M Pt e 0.00833 

0 K 0.00873 
i - Spectral Interference 

.I 

- 

- M Pr 0.00125 

- M Re < 0.00417 

- M Rh c 0.00417 

- M Rb < 0.00417 

- M Ru c 0.00833 

- M Sm < 0.00417 

c 0 sc < 0 . m 2  

- 0 se c 0.05000 

- 0 SI <'0.00340 

- M AQ c 0.00833 

s Na 

- M Sr e 0.00208 

- 0 S < 0.07200 

M Ta e 0.02915 

n - Not Checked For 
- 

6.0 INTENDED USE 
For the calibration of analytical Instruments lndudlng but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation d analytical methods 
For the preparation of Vorklng reference sample$ 
For interference studies and the determination of correction awtffldents 
For detedion limit and Unearity studies 
For a d d i W  intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

- M Te 0.12494 

- M Tb C 0.00125 

M TI 0.00417 

- M Th C 0.00417 

- 

- M Tm < 0.00167 

L M Sn c 0.02082 

Q TI < 0.00070 

0 
M W 0.04165 

- M U 0.00833 

- 

- 0 v o.ooO90 

Yb 0,00417 

- M Y < 0.16658 

0 Zn 0.00130 

- M Ir 5 0.02082 

s - Solution Standard Element 

- 
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8.0 

9.0 

?O.O QUALITY STANDARD DOCUMENTATION 

HMARDOUS INFORMATION - Please refer b the endosed Material Saftey Oata sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality System Registration - QMf CcrtHlcate Number 010105 
Recognlred by: 
Regisbar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Coundf for Accreditatlon (RVA) 
Entidad Mexicana de Acredibcion, a.c.(EMA) 
Members of IQ Net lnternatianal Certlfication Network: 
Argentina (IRAM), Australla (QAS), Austria (OQS), Belgium (Avinter) , Bradl (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubfic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ECOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (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 Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Ausbia (emwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Repub&c 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (MWS, lretand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Mngdom (UKAS) 
and United States ( N V W )  (ICBO ES) 

10.4 IOCFR50 Appendix B - Nuclear Regulatory Commlssion - Domestic Llcenslng of Production and Utilization Facilltlm 

10.2 ISOIIEL 17025 - 1999 "General Fkqulremtnts for the Competence of Testing and Calibration'' 

10.6 IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 WIllL-STM5662A (0bsolete10bsetved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 ,l IV Shelf W - The period of time during which the amcentration of the ana!yte(s) in 0 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monkwed conditions w&lf remain within the spedfled uncertainty 
range. Shelf life Is tlmlted primarity by transpiratkm (loss of water from the solution) and in f req~ t l y ,  by chemical instability. 
Transpiration studies (P-SPOJOZO) of chemlcaly-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 500-rnL low density polyethylene boUies. When stored under spedal condltlons 
that mlnlmhe transpiration and instability, the shelf llfe can be extended past this limk 

11.2 Expiration Date - The date after which a CRM should not be used, Rovtine hboratMy use of a CRM Increases transpiration 
, losses and the chance of contamination which affect the Integrity of the CRM and limit its useful life. 

lnorganlc Ventures I IV Labs concurs wlth state and federal regulatoty agencies' recommendations that sdutbn standards be 
asslgned a one-year explration date, 

. 



12.0 NAMES AND SIGNATURES OF CERTtFYlNG OFFICERS 010245 

Certifying officer: Paul Chemist, Senior Technlcal 



A 010246 

Certificate o f  % m l p ~ t ~  
RADE SOLUTION 1000 pglmL Lithium in 0.1% HNO, (abs) 

Catalog Number: CGLI1-1, CGLI1-2 and CGLII-5 

Lot Number: W-L102066 

Starting Materiel: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 998 IC_ 2 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM, The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) E x 
n 

Uncertainty (+) =a& J21ln 
(n)’” 

( 2 )  = Mean = individual results n = number of measurements . ES, = The summation of all  signif icant 
estimated errors. . .  

. .  
Classical Wet Assay: 998 s 2 pgtmL 
Method: Gravimetric as the Sulfate vs NtST we,ights #82Zl254343-94. 

Instrumant Analysis: 1000 * 4:pglmL 
Method: Inductively Coupled Plasma Spectroscopy (CP) vs NlST SRM 31 29a. 

The independent samples t-test was used to detarmine if’there is agree,&nt between the above assay. methods at the 95% confidence 
interval. 80th methods were compared and show stated iincertsinties. This agreement is a cor?firmatior! of the ,witfin . . .  . .. . . a accuracy of this CRM. . .. . .  

TRACE METALLIC IMPURITIES D NED- -BY IC.P-.MS,AND ICP-OES IN JvglmL: 
Custom Grade solutions tested for trace metallic impwhie&by ‘ICP-MS 
An ULPA-Filter is 99.9985% efficient for theremoval of pa 

yzed In an ULPA-Filtered CIewr Room. 
m. 

. .  

Q A1 <0.010 
M Sb <0.000050 
I 0 As <O,Q44 
M Be <0.0010 
Q Be <0.000050 
M Bi <0.000040 
- 0 B <0.0060 
L 0 Cd <0.0018 - 0 Ca 0.051 - M Ce <0.00050 
- M Cs 0.0018 - 0 Cr <0.0020 
&f Co <0.00030 
M Cu <0,00060 

- M Dy <0.00060 g . Ci M R- <0.000030 

I M Eu <0.00030 Q MQ ~ O o . O O O I O  + & Rh <0.00010 
&! Gd CO.00010 - 0 Mn cO.00020 && Rb <0.00010 
I M Ga <O.M)OIO - 0 Hg <0.0070. . Ru <0.00020 
M Ge <0.00080 - M Mo <0.00020 *..M - Sm’ <0.00010 
- 0 Au <0.010 - i.n Nd <0.00020 - M Sc <0.0010 

E Ho <0,000050 - M Nb <0.000050 I 0 Si 0.023 
- 0 In <0.030 I n os - 0 Ag <0.0040 
- M Ir <0.00050 a Pd <0.00050 - 0 Na c0.10 
- 0 Fe <0.0020 - 0 P <0.030 - 0 Sr ~0.0010 
I M La <0.#0050 - M Pt <0.00020 a S <0.060 
M Pb <0.00030 - 0 K 0.0070 Ta <0.00070 

Er <O.OOOSO , - M Lu <0.000040 M Re <0.00010 

- M Hf <0.00020 - 0 Ni <0.0040 p Se <0.020 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.004 g/mC 
m:KL krdS2-N 

Q f e  <0.0090 - M Tb <0.000030 
M TI <0,00010 - M Th <0.00010 
II M Tm <0.000040 

. M  - Sn <O.OOOSO 
0 Ti <0.00030 
M W <0.0010 - M U CO.00020 

M Yb <0.00010 
M Y CO.0040 
Q Zn <0.030 
f3 Zr <0.00050 

- 

- 0 v <0.0010 
- - 

s - solution standard element 

(over) 

Quality Assurance Managw 
Inorganic Ventures, lnc. 
195 lehigh Avenue Suite 4 i Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901-1903 V Technical Support 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05)  

Members of IQ Net : Argentina (IRAM), Australia (QAS), Austria Betgium 
{Avinter) , Brazil (FCAV), Canada (QMlf, Hong Kom (HKQAA), Columbia (ICONTECI, 
Czech Republic (CQS), Denmark (DSI, Finland WS), France W A Q ) ,  Germany (DQS), 
Greece [ELOT), Hungary (MSZT), Ireland {NSAI), lsrael (SI), Italy (ClSQ], Japan (JQA), Korea (KSA-I, Netherlands (KEMA), 
Noway (NCS), Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia LSIQI, Spain (AENORR), Switzerland {SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference. 
Meterials Production - Accredited A2LA Certificate 883.02 
ISO/IEC1702S-l Q99 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. Mlt-STD-45 662A 
6. 
6. 

STABltlTYl FXPfRATlON DOCUMENTATION 

Shelf Life - The lennth of time that a Droaerlv stored and qckao ed standard wilt remain within 
wecified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
lnotganlc Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is 
linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the shelf 
life of our 500 mL bottle is 4 years end the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a stan dard solution should not be us& A one y08r expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated 'use of solutions over a one year period may adversely affect the integrity of the 
standard, 

PACKAGBDOCU MENTATION 
Purified acid, 7 8 megohm double deionized water that has been filtered through a 0.2 ptn filter and in-house procedure 
IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materials. 

GlASSWABgCALlB RAT)ON 
In-house procedure 3-QC-002 is used to  calibrate all Ctass A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CAL1BRAT' 
All balances are checked daily using In-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to Gethart Scale Corporation's master weights and are traceable to the National Institute of  Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 454678. The N1ST test number is 822/200017- 
98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp, of South Arnboy. The balances are 
calibrated with a class 1 analytical weight set. These weights are tested annually by a NIST I NVLAP accredited 
calibration lab. The NET test number is 822/260017-8. 

THERMOMETER CAUBRATION 
The thermometers used in the determination of the final densities ere calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NtST Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543, 21 73681760643, 21 7368/Pl4452, 176240P14452, 170240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 11901 6, 471047 and NlST test report Nos. 81 11258622, 81 1/2567078, 
and 236090, 

TECHNICAL suPPo#L 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-$?99 INT'L 1-732-901-?900 FAX I-732-901-1 903 E-MAIL lVtech@iv&mdards.com 

-2- 

mailto:lVtech@iv&mdards.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  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: w.ivstandards.com 

c e r t i f i c a t e  of analysr 's  
9.0 Inorganic Ventures N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custorn-Grade 1000 pg/mL Cadmium in 2% (abs) HNOs 2.0 

Catalog Number: CGCD1-1, CGCOl-2, and CGCD1-5 

Lot Number: WICDO1127 
Starting Material: Cd shot 
Starting Material Purity (%): 99.998904 
Starting Material lot No ~ 1 4 ~ 3 0  
MaWx: 2% HN03 DATE RECX J VED: ____  __ 

DATE EXPIRED: ____  
----- F'Q : __._.. 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1007 f 2 p@mt 

1.014 g/mL (measured at 22" C)  

DAT E OPENED : 

Certified Concentnuon: 

Certified Density: 
0 

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: 
aertwvakrea = maan 

n indkidual 
n =  tmtwdmeasuerrents 

= d dl stgntr)canO 
(Most c m  arethe ermsfromkrstrmrXal meassUerrent, 
welgwlg, dMlonto vokure, and the fixed wrcr tepated on t he 
NlsT 9tkl certffkate of malysis.) 

Uncertainty = 

The independent samples t-test was used to detemdne if them agreement between the 8boW assay methods at the 95% 
confidence inteml. Both methods were compared and showed agreement within the stated unoertaintitls. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEA81LlTY 70 NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 of result of a measurement w the value of a standaFd whereby tt can related to stated refererroes, usually 
national or international standards, through an unbroken ctaain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
d,, 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certHied value ate 
reported, taking Into account the SRM uncertainty 8nrx and the measurement, weighing and volume dlluUon error$. 

EDTA NlST SRM 928 Lot Number: 880710 

1005 f 5 pglmL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

http://ivsalesQivstandards.com
http://w.ivstandards.com


4.2 

4.3 

4.4 

010249 
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 CorpwaUon's master weights and &re traceabie to the National 
Institute of Standards and Technology (NIST). The NlST TraoeaMllty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights a= tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number Is 822/26001?-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densltles are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NtST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452.176240. The 
in-house procedure No. is 2UC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade sdutions are tested for tram metalllc 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-Ffttered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partlck down to 0.3 pm. 

Q Ai c o.oO09o 

.L M Sb 0.00039 

AS 0.01985 

- M Ba < 0.01985 

- M Be O.OOo99 

Q 8 0.00900 

g c d  

& Bi e 0.00079 

- 0 Ca 0.00378 

M Ce < 0.00993 

- M Cs < 0.00060 

- M Cr 0.00993 

- M Co 0.00596 

c u  < 0.01191 

M - Checked by ICPW 

- M Dy c 0.01101 

- M Er 0.00993 

M Eu < 0.00596 

M Gd 0.00199 

M Ga c 0.00199 

- M Ge < 0.01191 

- M Au 0.00596 

- 
- 
- 

M Hf c 0.00397 

M tlo < 0.00099 

- 0 In c 0.00200 

M Ir 0.00993 

0 Fe c 0,00110 

M La 0.00099 

- M I% < 0.00598 

- 
- 

- 
- 

0 Li o.ooo02 

M Lu c 0.00079 

Q Mg O.ooOo2 

M Mn < 0.00794 

- 
.- 

- 
0 Hg 0.01200 - 
- M Mo 0.00397 

- M Nd c 0,00397 

0 Ni < 0.00300 

c M Nb O.OOO99 

- n O s  

- 

. - M Pd 0.00691 

0 P < 0.00300 - 
- FA Pt < 0.00397 

- 0 K 0.00015 

0 - Checked by ICP-OES I - Spectral Interference 

- M Pr 0.00060 

- M Re < 0.00199 

- M Rh < 0.00199 

Rb < 0.00199 

& Ru 0.00397 

- N Sm < 0.00199 

Sc < 0.01985 

- M Se 0.01W 

Q si < 0.00340 

M Ag c 0.00397 

- M Na < 0.19849 

& sr < o.Ooo99 

- 

Q S c 0.03000 

M T6 < 0.01389 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the follawing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For Interference studies and the determination of correction coeffldents 
For detection limit and linearity studles 
For additional Intended uses. contact IV Technical Staff 

0 Te < 0.00700 

M Tb < 0.00060 

M n < o.ooiw 

- 
- 
- 
- M Th 0.00199 

M Tm c 0.00079 

- M Sn e 0.00993 

M TI c 0.09925 

M W < 0.01985 

.- 

- 
- 
M U 0.00397 - 
M V < 0.00397 - 
M Yb c 0.00199 

- M Y < 0.07940 

- 
- 0 zn o.Ooo40 

- M Zr 0,00993 

8 - Solullon Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010250 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for Information warding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solutlon was mixed according to procedure 1V-MPM-004 and Is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMl Cewtificate Number 010101 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) 
Dutch Coundl far Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), AusWa (WS), Belgium (Avinter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), FInland (SFS), France (AFAQ), Germany (DQS), Grace (ELOT), 
Hungary (MSZt), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredhed A2LA Certfflcate Number 883.01 
10.2 17025. - 1999 "General ahquirennnta for the Competence of Testing and Calibmuon" 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Produeom" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partnsn: 
Australia (NATA), Austria (BmwA). Belglum (BELTEST) Canada (SCC), Chinese Tatpei (CNLA), Czech RepuMic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand ( IN ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGCAS), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdom (UKAS) 
and Unlted States (NVLAP) (IC80 ES) 

- Domestic Licensing of Production and Utllizatlon Fadlities 
10.4 IOCFRSO Appendlx B - Nuclear Regulatory Commisrion 

10.5 10CFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MltSTD4566ZA (ObsoIetdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010251 

N Shelf Llfe - The period of tlme during which the concentrablon of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monttored mdltions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years fur solutions packaged In 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minlmize transpkatlon and instability, the shelf llfe can be extended past thls limit, 

11.2 Explratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
iosseS and the chance of contamination whlch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that sdution standards be 
assigned a one-year expiration date, 

Certification Date: 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlfylng Officer: Paul Gain-, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail : ivsalesQivstandards.com website: www.ivstandards.com E cer t j f i ca te  of a n a l y s i s  

I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vafue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p@mL Cobalt in 2% (abs) HNOJ 

Certified Density: 1.016 gimL (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 
calculatkin of the certlfled value and the uncertainty: 
C e r t M V a b S O = m  (Q= rnean 

Uncertairrty (k)  = ~ , F P  

n XI= individual r e a s  

(rgM 

n =  nurrberdmsuremts 
Io6 = Thesmmtbn cf all significant d i e d  erturs 
(Most comron are the morsfromMmntrtd meawrem3nt, 
weighing dikfflon to vokrrre, ind the fixed errcr reprxted on the 
NlsT sal micaae  of #liltf*) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties, This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resull of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through en unbroken chaln of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
sd., lQ93, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 998f 4vglmL 
ICP Assay NET SRM 3181 Cot Number: 000630 

1002 f 3 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

ASay Method #2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010253 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gefhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These webhts are tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALlBRArlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217366/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 9032680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3UC-002 k used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TNII) DETERMINED BY ICP/MS AND ICPIOES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPIOES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

P 4 0.00025 

M Sb < 0.00202 

Q AS o.ioo00 

Ba 0.04032 

M Be < 0.00202 

M Bi 0.00161 

P 8 0.04000 

M 0.01210 

0 Ca 0.00325 

!?& < 0.02016 

M cs 0.00121 

M Cr 0.02016 

g co 

Eu? CU 0.02419 
M - Checked by ICP-MS 

M DY < 0.02419 

M Er < 0.02016 

M Eu 0.01210 

&? Gd < 0.00403 

!i! Ga 0.00403 

M Ge 0.02419 

M Au c 0.01210 

!!d Hf < 0.00807 

M Yo 0.00202 

M In < 0.04032 

Td < 0.02016 

Q Fe 0.00875 

M La 0.00202 

M Pb < 0.01210 
0 - Checked by 1CP-OES I - Spectral Interference 

M < 0.12097 

M m 0.00121 

M 0.00403 

M Th < 0.00403 

b! Tm < 0.00161 

M Sn 0.02016 

!!b Ti < 0.20162 

b!! w 0.04032 

M u < 0.00807 

M v < 0.00807 

!d Yb < 0.00403 

M y 0.16129 

!!d Zn 0.08065 

!!d Zr < 0.02016 
s - Solution Standard Etement 

6.0 INTENDED USE 
For the callbration of analytical instruments induding but not lhited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methock 
For the preparation of %forking reference samples" 
For interference studies and the detenlnation of correction coefficknts 
For detedion Ilmit and linearity studies 
For additional intended uses, contact IV Technical Staff 



8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

010254 10.0 QUALITY STANDARD DOCUMENTATION 

0 10.1 I S 0  9001 :2000 Quality Management System Registratlon - QMI Certificate Number 0101 06 
Recognked by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of jQ Net  International Certification Network 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2U Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredtted A2U CertMcate Number 883.02 
A2U Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), Frence (COFRAC), Germany (OAR), Hong Kong (HKAS, Jreland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Porhrgal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (CEO ES) 

10.2 ISOIId 17025 - 1999 "General kequinrnents for the Competence of Testing and Calibration" 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commlsslon - Domestk tlcensing of Production and Utlkation Facilities 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllanco 

10.6 MIL*TD45662A (Obsolete1Obeerved) 

11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envkonmentally controlled and monitored conditions Will remaln within the specified uncertalnty 
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 solutbns performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 5OO-mL iow density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past thb limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory us8 of a CRM increases transpintton 
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 expiratin date. 

Certification Date: August 28,2003 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
010255 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / iiv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mall: ivsales@ivstandards.com webslte: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  
e 

1.0 inorganic Ventures I N Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Lhclanufacturer: 
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 pg/mL Manganese in 2% ( a b )  HNOs 2.0 

Catalog Number: 

Starting Material: Mn pieces 
Starting Material Purity (%): gg,~g5300 
Starting Matetial Lot No 

CGMNI-1 , CGMNl-2, and CGMN1-5 
Lot Number: W-MN02036 

21 563 
Matrix: i L_~~SiF~AIit-.t-tEi”I LrciE6-U a 

2% HN03 DA1-E I%ECE I VEn: ..I-___ g\LaCllQ.% .._...._ ---- 
DATE EXPIRED: ----- Q&k%J~alC6. _.._ 3 5 .  
D p( r E. OF‘ ENEE U : __-._ --.DL a&!+-- -- ..- 3.0 CERTlFlED VALUES AND UNCERTAINTIES 

1000 f 2 vg/rnL 

1.014 g/mL (measured at 22” C )  

.--- €5X!m ...------- pi-J E I I4CfFXi: --%M*.-.- _- Certified Concentration: 

Certified Density: 
e -  

The CeMed Value is based upon t ! ’~  most precise method used to analyze this CRM. Tho folkwing equatlans are used In the 
calculation of the certified value and the uncertainty: 
CsrtmedVdue 0 = a= mean 

n Xr’ WkW r e a s  

(rSM 

n =  nwrberabmsmmnts 
US = Thesxrmatkn d all dgrthard &hated erm 
(Most comnon arethemsfminstrvrerrtd me- 
weighing, dlUlon to v o h m ,  snd the fixed mor reported on t he 
N18T sravl certllkate d aabsis.) 

~ncwtalrrty (d = zrl=,yt lQ 

The independent samples t-test was used to determlne if them Is agreement between the above asmy methods at the 95% 
confidence inbnral. Both methods wem compared and showed $gl.dement wrthin the stated uncertaintiem. Thii agreement is a 
confirmation ofthe accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 ‘Property of the result of a measurement or the value of a standard whereby It can be releted to stated mferences, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitiin 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertaintiis for each certified value are 
reported, taking into account the SRM uncarlainty error and the measurement, weighing and,volume dilution errors. 

4.0 

4.j Assay Method #l I000 f 2 pghL 
ICP Assay NET SRM 31 32 Lot Number: 890903 

Yethoda2 1003 f 3 pglml 
EDTA NlST SRM 928 Lot Nurnbr. 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procsdure number 6-IMM-001. The weigh& 
used for testing are annually compared to Gerhart Scale Corporatbn’s master welghkr and am traceable to the National 
Instituts of Standards and Technokgy (NIST). The NIST Traceability numbers are 692476 - Clpss 1 and 692476A -Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cow. of 
South Amboy. The batances are calibrated with a dass 1 and/or daw 2 analytical wbht $et. These wig& are tested 
annually by a NIST / WlAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CAUBRAVON - The thermometers used In the determination of the final densities are calibrated w st8ndard 
thermometer No. 903-2680 which was mrtified in accordance with the procedum outlined by ASTM E77-87 and NIST 
Monograph $50 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368Jp14452,176240/P14452, f76240. The 
in-house promdure No. is 2-QGOO1 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NIST Identhation Nos. 92564,119016,471047 and NIST test WpOrt Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLiC IMPURITIES (TM1) DETERMINED BY ICPINIS AND ICP-OES IN pg1mL 
Custom-Grade solutions are tested for trace metallic impuritiss by Axial 1CP-OES and ICP-hAS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
UWA-Filler is 99.9985% efficient for ths removal of partides down to 0.3 pm. 

Q 0.00221 

M Sb < 0 . 0 ~ 0 6  

M AS < 0.04118 

M Ba < 0.04118 

M Be 0.00206 

Q B 0.00295 

M < 0.01236 

P - 0.00340 , 

M 81 < 0.00165 

!!d Ch 0.02059 

!Y! CS < 0.00124 

!!d Cr < 0.02059 

M co < 0.01236 

!!d CU < 0.02471 
M - Chedred by ICP-MS 0 - Checked by ICP-OES I - Spedral Interfemncs 

M Pr 0.00124 

M Re < 0.00412 

M Rh e 0.00412 

M Rb * 0.00412 

M Sm 0.00412 

M Se 0.03295 

!d Ru 0.00824 

M SC 0.04118 

Q Si 0.00215, . 
k! AS < 0.00824 

$2 Na 0.00225 

!!! Sr 0.00206 

i s  
M Ta 0.02883 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments Including but not limited to the follawing: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and DCP 
For the valiiatjon of analytical methods 
For the preparation of ’worklng reference sampW 
For interference studies and the determinatbn of oorredion coeffkhb 
For detection limit and linearity studies 
For additional intended uses, contact IV Technicel Steff 

M 0.12355 

Tb < 0.00f24 

M 0.00412 

M < 0.00412 

M Tm 0.00165 

M Sn 0.02059 

!!!! Ti 0.20592 

M w < 0.04118 

&! u < 0.00824 

M 0.00824 

M yb c 0.00412 

M Y < 0.16474 

P Zn 0.00250 

M 0.02059 
8 - &~~ Shnd8rd E h I O f l t  



010258 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMAT10N - Piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - 7h1s solution was mixed according to procedure IV-MPM-009 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(Em) 
Members of )Q Net Intern agonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), How Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu a1 (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Stwhetland (SQS) 

- Chemlcal Testlng - Accredited APLA Certlflcate Number 883.01 

10.3 ISOflEC Guide 34 - PO00 "General Requimmonts for the Competence of Reference Matorlol Producer%" 
- Reference Materials Production - Accredited A2U Certificate Number 883.02 
ALLA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W )  (ICBO ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commlrdon - Domestic Licensing of Production and Utilization Facillties 

10.2 BO/lE& 1702k - .IS36)"General kkquhmentr for the Competence of Testlng and Calibration" 

10.5 lOCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

40.6 MILSTD4666ZA (Obsolete10bservwJ) 

e 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentnation of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlkd and monitored conditions Will remain within the specified uncertainty 
range. Shelf Ute Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutiians performed at Inorgank Ventures / IV Labs indicate a CRM 
shelf-lii of four years for solutions packaged in 5OO-mL low density polyethylene botties. When stored under special conditions 
that minimize transpiration and instability, the shelf Ilfe 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 transpiratton 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful l i .  
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standarck be 
assigned a one-year expiration date. 

Certification Date: August 04,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthen, QA Administratbe Assistant 

C e W n g  Officer: Paul Galnes, Chemist, Senior Technical Director 



010260 
i n o r g a n l c  v e n t u r e s  I 3v l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaies@ivstandards.com websits: www.ivstandards.corn W cer  t i f  ica te of a n a l y s i s  
CUSTOM-GRADE 1000 pglmL Vanadium in I .4% HNO, (ah]  
Catalog Number: CGV1-1, CGV1-2 and CGVI-5 

Lot Number: T-V02032 

Starting Material : 
Starting Material Purity: 
Starting Material Lot No: 

Vanedium Pentoxide 
99.999% 
46 

CERTIFIED CONCENTRATION: 990 k 2 pglmL 
The Certified Value is based upon the most precise method used to  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = L, 
n 

Uncertainty ( * 1 

(n) = mean q = indivMual results n - number of measurements XS, - The summation of  all significant 
estimated errors. 

Clasdcsl Wet Assay: 993 
Method: EDTA Titration vs MIST SRM 928 Lead Nitrate. 

4 pg/mL 

lnsfturnent h l y s i r :  990 zk 2 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NLST SRM 31 65. 

The independent samples t-test was used to  determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACE METALLIC IMPURlTIES DETERMINED BY ICP-MS AND 1CP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fiord Clean Room, 

.. An ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

0.0095 
0.042 

<0.0010 
<0.0010 
<O,ooOo60 
<0.0000.40 
<0.0070 
<0.00030 
< 0.01 0 
<0.00050 
< O.OOOO30 
c0.020 
c0.050 
<0.00060 

< 0.oO060 
<o.oO0so 
< O.ooO30 
<O.o0010 
<0.oO010 ' 

c O.Ooo80 
< 0.00030 
< 0.00020 
< 0.000050 
< 0,070 
<0,00050 
<0.050 
< 0.000050 
<0.00030 

<0.0010 
< 0.000040 

0.0089 

0.01 6 
<O.o0020 
C0.050 

0.00024 

<0.00050 

<0.00020 

e 0.000030 
<0.00010 
c 0.000 10 
<O.o0010 
c0.00020 
<o.oO01o 
<0.0010 
C0.40 
<0.030 

0.00044 
e 0.090 
< 0.000060 

C0.00070 

C 0.0030 
<0.000030 
<o.m10 
co.o0o1o 
CO.ooOo40 
<0.00050 
< 0.0050 

0.00055 
0.001 1 

<0.00010 
< 0.0040 

0.0041 
<0.00060 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22Oc): 1.01 5 g/mL 
CtA:KbW.Wuotrm 

(over) 

Quality Assurence Manager 

mailto:ivsaies@ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

1. IS0  9001 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAMI, Australia {US), Austria (6QSh Belgium 
(Avinter) , Brazil {FCAV), Canada (QMI), Hong Kong {HKQAA), ColumMa (ICmTECI, Czech 
Republic ICQSI, Denmark (DS), Finland (SFS), France (AFAQ), Germany (OM], Greece 
(ELOT), Hungary (MSZT), Ireland (NSAn, Israel ($Ill, Italy IClSQI, Japan (JQA), Korea (KSA- 
QA), Netherlands {KEMA), Norway (NCS), PolandlPCBC), Portugal LAPCER), Singapore (PSB), Slovenia (SlQ), Spain (AENORI, 
Switzerland (SQSI 

2. 

4. 1 OCFR50 Appendix B 
5. 1 OCFRZ 1 

IS0 Guide 25 A2LA .Accredited (Certificate Number 0883-01 1 
3. MI L-STD-466 62A 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

STABIUTY/ EXPIRATION DOCUME NTATION 

Shelf We - The lenclth of time that a rlv stored and oackaaed standard will remain within the 
specifled uncertaiDfy, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time end limits the time a standard cen be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months, 

Expiration Date - The date after which a standard solut ion should not be used, A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 

PACKAGING DOCUMENTAT' 
*Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and In-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWAFE -'ION 
In-house procedure 3-OC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

NCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing re annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards snd 
Technology (NiSn. The NlSTTraceability numbers are 4283598 and 454678. The NET test number is 822/260017-98, 

All analytica! balances are calibrated every 4 months by Gerhart Scale Cow. of South Amboy. The balances are calibrated 
with a class 1 enalytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NlST 
Test Nos. and Std Nos,: 789543, 21 7368/769543, 21 7368/P14452, 176240P14452, 176240. The In-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NlST Identification Nos. 92664, 119018, 471047 and NIST test report Nos. 8111258522, 811/2557078, and 
236090. 

mHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our 

products. 

TEL 1 -8OO-SO-6799 FAX I-732-901-1 903 E-MAIL tVkch@kstendards.com 

-2- 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsaiesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901*1903 

cert i f icate  of a n a l y s i s  
I .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 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pglrnLZinc in 1.4% (abs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix : 

CGZNl-1 CGZNI-2, 
WZN02018 
Zn shot 
99.999889 

J 1 7126 
1.4% (abs) HNQ3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1006 f 3 pg/rnL Certified Concentration: 0 
Certified Density: 1.01 1 glmL (measured at 22" C) 

The CertiFM Value Is based upon the most precise method used toanalyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
M i f i e d V a b ( t J = ~  (rlo= Inem 

n xI = individual tWlltS 
n = nunt>er olmasurerrants 
84 = Theanrrtinion d all signllicanl adirreted e m s  
(Most c m n  are the armfrom Wurrwrtal rreasurerrent, 
weighing, diiution to v ~ ,  ad the fixed ermr reported on t he 
NtST certificate of mat@s.) 

Uncetlainty (k) =J.lfm,E 
(V 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence interval. 80th methods were compared and showed agreement within the stated uncertainhs. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
i : "Property of the result of a measurement or the value of a standard whereby It can be retated to stated references, usually 
national or international standards, through an unbroken chain of comparlsons all having stated uncertainties," (IS0 VIM, 2nd 
ed., 1993, deflnlbn 6.10) 
! I This IV product is Traceable to NET via direct comparison to NIST SRMs. The uncertalnaes for each certlfled value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilutlon m r s .  

4.0 

4.1 Assay Method #.I 1002 f 6 pg/mL 
ICP Assay NlST SRM 3168a Lot Number: 001402 

Assay Method Jy2 1006 k 3 pglmL 
EDTA NlST SRM 926 Lot Number: 88071 0 

http://ivsaiesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAllBRATlON - AN balances are & e c W  daHy using In-house proc%dw number BIMMa1.  Ths we@@ 
used for testing are annually compared bo Gerhart Scale Corporadlm's master weigh& and are tmeable to the National 
lnstitutg of Standards and T e c h m y  (NIST). The NIST Traceability numbers ate 692478 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. All analytical balances are calbrabd ewery 4 months by Gerhart Scale Cap. d 
South Amboy. The balances are calibrated with a dabs 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET I NVW accredited callbrabion lab. The NlST test number is 822/260017-98. a 
THERMOMETER CALIBRATION - The thermometers used In the determinathn of the IbwI bensttb am cal[kabed y8 standatd 
thermometer No. 903-2680 wMch was ceMed in accwdance with the procedures outlined by ASTM E7747 and NIST 
Monograph 150 using NlST Test Nos, and Std Nos.: 769543,217388/789543,21736SIP144S2,176240/P144S2,176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers wMch are not calikated v8 standard thermometer Irk. 903-2680 are 
traceable to NlST Identification Nos. 92S64,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3UC-002 4s used to catlbrate all Class A Glassware used in the 
manufacture and qual@ control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURiTlES (TMI) DETERMINED BY ICPMS AND ICPIOES IN y@mL 
Custom-Grade solutions are tested for kace metallic impurltks by Axial ICP-ES and ICP-MS. The result from the most sensltrve 
method for each element, is reported below, Solutions tested by ICP-MS wre analyzed in an ULPA-Fittered Clean Room. An 
ULPA-F ilter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

p Ai c 0.00200 

Sb < O.oO203 

- M As; 0.04066 

...L M Ba 0.04066 

Be < 0.00203 

& Bi c 0.00163 

- 0 B 0.00015 

- M Cd 0.01220 

.II) 0 ca 0.00022 

- M Ce 0.02033 

cs 0.00122 

- 0 Cr e 0.W100 

M Co < 0.01220 

Q cu e o.oO05o 
M - Checked by ICP.MS 

!i?J Dy 0.02440 

M Er < 0.02033 

M Eu 0.01220 

fi Gd e 0.00407 

M Ga 0.00407 

L M Ge < 0.02440 

- M Au < 0.01220 

- M Hf e 0.00813 

- M !-&I C 0.00203 

- 

- M In < 0.04066 

M ti < 0.02033 

0 Fe O.oooO5 

M La < 0.00203 

PA Pb 0.01220 

II) 

c 

- 

- 0 11 0.00001 

- M Lu < 0.00163 

Mg 0.00011 

c M Mn < 0.01628 

Q Hg O . O ~ o 0 0  

- M Mo 0.00813 

Nd < 0.00813 

Q Ni 0.00009 

- M Nb e 0.00203 

- n O s  

- M Pd e 0.02033 

- 0 P < 0.00300 

- M Pt 0.00813 

Q .U 0.00018 

0 - Checked by ICP-OES I - Spectral Interference 

M Pr < 0.00122 

M Re 0.00407 

M Rh < 0.00407 

c 

- 
c 

M Rb < 0.00407 

- M Ru 0.00813 

M Sm 0.00407 

I FA Sc 0.04088 

M Se 0.03253 

- 0 Si 0.00400 

g Ag 0.00813 

0 Na O.OOO55 

M Sr 0.00203 

0 s 0.02000 

M Ta c 0.02846 

n - Not Checked For 

- 

- 

- 
- 
- 
- 

6.0 IFFTFNDED USE 
For the calibratlm of analytical instruments lndudhg but not Iimlted to the fd~awing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vaMaik~ of anatytical methods 
For the preparation of "woddng reference samples" 
For Interference studies and the detemrinatton of correction coefficients 
For detectton Iidt and linearity studies 
For additifmi intended uses, contact IV Technical Staff 

M le < 0.12198 
..II 

- M Tb 0.00122 

- IU n < 0 . ~ 0 7  

3 Th < 0.06407 

M Tm < 0.00163 

- M Sn 0.02033 

- M Ti C 0.20334 

- 

- M W 0.04066 

0 - 4l U 0,00813 

M V < 0.00813 
-c 

M Yb 0.00407 

- M Y 0.16284 

P h  
M Zr e 0.02033 - 



7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 0 1 0 2 6 4 

8.0 

9.0 

10.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Seftey Data sheet for information regarding thii CRM. 

HOMOGENElTY - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:20W Quality Management System Reglstration - QM! Certificate Number 010105 
Recognized by: 
Registrar Acaedltatlon Board (ANSI-) 
Standards CoundJ of Canada (SCC) 
Dutch Coundl for Accmditation (RVA) 
Entidad Mexicana de Acredltaaon, a.c.(EMA) 
Members of la Net  International Certification Network: 
Argentina (IRAM), Australia (QAS), Austrla (MS),  Belglum (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kcmg (HKQAA), 
Colwnbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISO). Japan (JQA], Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENUR), Switzerland (SQS) 

- Chemical Teatlng - Accredited AZlA Certificate Number 883.01 
10.2 ISOI1Eh 17025. - l99!fwGeneral dequlrements forthe Competence of Testing and Calibration* 

10.3 ISOIIEC Guide 34 - 2000 "General Requlremenh for the Competence of Referenc8 Material Roducars" - Reference Materials Production Accredlted A 2 U  Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Ausbalia (NATA), Austria (BmwA), Belgium (BELTEST) (IJKO-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 (FIvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdom (UKAS) 
and Unlted States (NVLAP) (ICBO ES) 

10.4 10CFRSO Appendix B Nuclear Regulatory Commission - Domestic Ucenrsing of Production and Wtlllzatron. FaclWes 

10.5 10CFFG!l- Nuclear Regulatory Commlsslon - Reporting DcfecrS and Non-Complianco 

10.6 MILSTD4862A (Obsolete10bserved) 
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11.0 

12.0 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

e 
1i.I IV Shelf life - me period of time dwlng Wch the concentration of the anatyte(s) In a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain wlthin the spedfled uncertainty 
range. Shtf life is Umlted primarily by transplratlon (loss of water from the solution) and inftequently, by chemkal instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years for soluUons packaged In 500.mt low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf ltfe can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine taboratory use of a CRM increases transpiration 
losses and the chanoe of contamination which affect the tntegdty of the CRM and limit its useful Me. 
Inorganic Ventures I N Labs conculs With state and federal regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: May 0212003 

Expiratton Date: 
.- 

k2009-  
NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertMcate Prepared By: JoAnn Struthers, QA Admlnistrative Asdstant 

Certfficate Approved 8y: Katann Le, QC supervisor * U r t C  

Certifying Offtoer: Paul Gainea, ChemJd, Senbr Technical Dlrector 
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v e n t u r e s  i v  

195 avenue, suite 4, lakewood, 08701 usa 
phone: 732-901-1903 

e-mail: ivsale@ivstandards.com www.ivstrndards.com 

of 
e 

CUSTOM-GRADE SOLUTION Silver in 3.5% HNO, 
Catalog Number: CGAGl-1, CGAGl-2 and CGAGl -5 

Lot Number: T-AGO2015 

Starting Material: 
Starting Material Purity: 
Starting Materiel Lot No: 

CERTIFIED CONCENTRATION: 1001 2 
The Certified Value is based upon the most precise method used to analyze this CRM. following equations are used in the 
calculation of the certified value and the uncertainty: 

(n) mean n number of measurements summation of all significant 
estimated errors. 

Wet 3 
Method: vs NlST SRM Potassium Chloride 

1001 f 
Method: Inductively Coupled Spectroscopy vs SRM 31 61. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 96% 
interval. Both methods were compared and showed agreement the stated uncertainties. This agreement a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY AND ICP-OES IN 
solutions tested for trace by in an Room. 

An is for the of particles lo 0.3 . 

0.0020 

e 0.00060 

0.00060 

0 

0.020 

0,00070 

0.00090 
0.00020 
0.00020 

0.030 

0.0030 

0.090 
c 

0.020 
0.00070 

Tu 
Tb 

M Th 
M Tm 

o 
M W eO.0010 

v 

zn 

u c0.00020 

M Yb 
M Y 

M 

M checked by ICP-MS 0 checked by ICP-OES i spectral Interference n not checked for s solution standard element 

ANALYZED DENSITY OF SOLUTION (meeaured at 1.024 

Assurance Manager 

mailto:ivsale@ivstandards.com
http://www.ivstrndards.com
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1 .IS0 9001 :ZOO0 QMI Registered System (Certificate Number 01 01 05) 
Members d W : Argentina (IRAM), Austrelir (QAS), Austria Bslgkun 
fAVinter) , (FCAV}, Canedo (OM), Hong Uong (HKMA), Coiumbh (ICOMECL Czech Republic 
ICQS), Denmark {OS), Finland (SFSI, Frencs (AFAQ), Qermeny (POSI, Groew Hungary 
lrdend (NSAI), lsrd (SII), Italy {CISQ), Jwan (JQA), Korea (KSA-QA), Netherlands (KEMAI, Norway {NCS), Portugal IAPCER), 
Sirpum Slovenia (5101, Spein [AENORI, Switzerland (SQS) 

Guide 34-2000 " Generorl Requirements for the Competence of Reference Material Producers" - Reference Mstetialr 
Production - Accredited APLA Certificate 883.02 

"General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

5.1 OCFR60 Appendix 6 - Nudaar Regulatory Commission Domestic Licencing of Production and Utilization Facilities 
6.1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact out Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4.Mlt-STD46662A 

STABILIN/ F W  TION DOCUMENTATIO N 
Shetf Life ienqth o f time that 8 oromrtv stored and D ackaaed standgrd will remain within the smcified uncerta Shelf 
life affected by chemical stability and transpiration issues. Inorganic Ventures' Standard Solutions are chernicdty 
indefinitely, Transpiration loss is linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the Mgher the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL bottle is 4 
years and the shelf Life of our 126 mL bottle is 21 months. 

Expiration Date date a fter A one year expiration date is recommended by 
most state and federal regulatory agencies. Transpiration issues and repeated use of solutions over a one year period may 
adversely 8ffect integrity of the standard. 

Purified 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure W- 
PACK401 used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materialsl 

QIASSWARE CALlSRATlON. 
In-house procedure 3-QC-002 is used to  calbrate Class A used the manufacture and quelity control of 
Custom Grade Standards. 

PACKAGING DOCUNafNTATION 

0 
BALANCE 
All balances checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annuelly 
compared to Gerhart Scale Corporation's master weights and are traceable to  the National Institute of Standards and 
Technology (NIST). The Traceability numbers ace 4283598 and 454678. The NlST test number 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp, of South Amboy. The balances calibrated 
with a daw 1 analytical weight set. These weights are tested annually by a NIST I NVLAP accredited calibration lab. The 
NlST test number is 822/280017-8. 

THERMOMET ER CALIB- 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NlST Test 
Nos. and Std Nos.: 176240. The in-house procedure No. is 
2-OC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 traceable to NlST 
Identificatlon Nos, 82564, 119016,47104.7 and NIST test report Nos. 81 and 236090. 

TECHNICMUPPORI: 
All customers am encouraged to  contect for technical support for the proper use of our products. 

TEC 1-800-569-8799 INT'L 1-732-901-1 900 FAX 1-732-901-1 903 E-MAIL IVtech@ivstandard$.com 

-2- 
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i n o r g a n i c  v e n t u r e s  / 5v l a b s  

195 tehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: lvsaiesOivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
0 

I .o 

2.0 

3.0 

4.0 

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W83-02. The certificate is designed and the certified value(s) and uncertaintyfies) 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 Arsenic in 1.4% (abs) HNOs 

Certified Density: 1.01 2 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The f o W n g  equations are used in the 
calwlatlon of the certified value and the unoertalnty: 

mean 

Uncertabty 

n llldktdualresuls 

= cf dl eszimsaed BTm8 
(Most cmaretheermsfmMurrsM 
weighin& dSluHon to the fixed reported on t he 
NW ab anabds.) 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated refwenoes, usually 
national or intematlonal standards, through an unbroken chain of mparism all having stated uncerblnties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
tl Thls IV product Is Traceable to NIST vla dltect cornpadson to NlST SRMs. The uncertainties for each Certffied value are 
reposted, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilution 
4.1 1014 f 3 (Avg 2 runs) 

ICP Assay NlST SRM 3103a Lot Number: 891003 

Gravlmeth NlST SRM Lot Number: See Sec. 4.2 
Assay Method 1008 pg/mL 

http://lvsaiesOivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATtON - All babnces are Checked daily using in-house procedure number 6-IMM-001. The weight3 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Instkite of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/260017-98. A!l analytical balances are callbrated eveq 4 months by Gemart Scale Cap. of 
South Amboy. The balances are calibrated with a dam 1 andlor class 2 analyttcal weight set. These weights are tested 
annually by a NST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALISRAT~ON - The t h e m e t e r s  used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in aocordance with the p m d u w  outlined by ASTM €77-87 and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: 769543,21736&769543,217368/p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Themters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC902 is used to calibrate all Class A Glassware used in the 
menufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC iMPURlTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN yglmt 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. Ttte result from the most sensitbe 
method for each element, is reported below. Solutim tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UWA-Filler is 99.9985% emdent for the removal of pattides down to 0.3 pm. 

0 At 0.00038 

0 Sb < 0.01OOO 

S A S  

M 8a 0.02660 

- M Be < 0.00133 

M Bi .c 0.00106 

0 B < 0.01200 

M Cd 0.00798 

0 Ca 0.00189 

M ce c 0.01330 

M Cs c 0.00080 

M Cr 0.01330 

M Co 0.00798 

M Cu < 0.01596 

- 
..- 

- 

- 
- 

-L 

- 
- 
- 
- 

M - Checked by ICP-MS 

- M Dy < 0,01596 

M Er c 0.01330 

- M Eu < 0.00798 

- 

- M Gd < 0.00286 

M Ga 0,00266 

M Ge < 0.01596 

M Au c 0.00798 

M Hf < 0.00532 

M Ho c 0.00133 

- M In e 0.02660 

M Ir 0,01330 

0 Fe < 0.00110 

rrr 

- 
- 
- 

L 

- 
hJ La < 0,00133 

- M Pb 0.00798 

- 0 u o.ooO09 

- M Lu < 0.00106 

Q Mg 0.00008 

0 Mn < O.ooOo3 

Q Hg < 0,01200 

- 
Mo 0.00532 

- M Nd < 0.00532 

- M Ni < O.Mf28 

0 Nb < 0.00200 - 
- n O s  

Pd < 0.01330 

- 0 P 0.00260 

e !  0.00132 

- M Pt < 0.00532 

0 - Checked by ICP-OES I - Spectral Interference 

M Pr < 0.00080 

0 Re < 0.01OOO 

M Rh < 0.00266 

- 
- 

- M Rb 0.00266 

- M Ru 0.00532 

- M Sm < 0.00266 

M Sc * 0.02660 

- M Se < 0.02128 

- 
- 0 SI 0.00415 

4 < 0.00532 

0 Na 0.00159 

- M Sr < 0.00133 

- 

- 0 s c 0.02500 

..- M Ta c 0,01862 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical Instruments Including but not limited to the fdlowfng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valkiatlon of analytical methods 
For the prepaation of “working reference samples” 
For Interference studies and the determinatton of Correction coeffidents 
For detection limlt and lfnearity studies 
For additional intended uses, contact IV Technical Staff 

..) M Te < 0.07978 

- M Tb c O.OOO80 

5 n 0.00zm 
- M fh 0.00266 

- M Tm 0.00106 

Q Sn o.oO04o 

M Ti < o . i a 7  

M w 0.02860 

M V <0.00532 

- M Yb < 0.00266 
- 

- M Y < 0.10638 

0 zn o.Oo057 

I M Zr 0.01330 

s - Sdutlon Standard Element 

- 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please mfer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mked acc0tdhlg to p r d u r e  N-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001 :PO00 Quality Management System Registration - QMI CertfflcSte Number 010105 
Recognbed by: 

Standards Coundl of Canada (SCC) 
Dutch Coundl for Accreditatlon (RVA) 
Entidad Mexicana de Acredltadon, a.c.(EMA) 

Rastrat Accreditath B ~ t d  (ANSI-RAB) 

Members of IQ Net International Certifjcation Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMl), Hong Kong (WCIAA), 
Cotumbia (ICONTEC), Czech Republic (CQS), Denmark (DS), FLnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungaty (MSZT), Ireland (NSAI), Israel (Sll), Italy (CJSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swlkerland (SQS) 

-Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOIId 1702k - 1999 *General fbeguiremsntr, tor the Competence of Testing and Calibration" 

10.3 ISOfiEC Gulde 34 - 2000 "General Requlremenb for the Competence of Reference Material Producers" - Reference Materials Production - Accredttsd AZU Certtficate Number 883.02 
A2LA Mutual Recognition Agreement Paftnef8: 
Australia (NATA), Austris (BmwA), Belgium (BELTEST) (BKO-08E), Canada (SCC), Chinese Talpei (CNLA), 'Czech Republic 
(NAO), Denmark (DANAK), Flnland (FINAS), France (COFMC), Germany (DAR), Hong Kong ( H W ,  Irebnd (NAB). Italy (SIT') 
(SINAL), Japan (JAB) (JNLA), Republic of Karea (KOLAS), The Netherlands (RvA), New Zealand ( I N ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (EWC), Sweden (SWEDAC), Switzerland (SAS), United KI- (UKAS) 
and United States (WW) (ICBO ES) 

- Domestic Licensing of Production and Wlization Facilttks 
10.4 10CFR50 Appendix 6 Nuclear Regulatory Commkrlon 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MlL-STD45662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010272 

lq.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
u n w d  standard stored under environmentally controlled and monitored conditions Will m a l n  within the spedfied uncertainty 
range. Shelf life is limlted primarily by transpiration (loss of water from the solution) and inftequent)y, by chemical instabile. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / fv Labs indlcate a CRM 
shdf-life of four years for solutions packaged in SOO-mL low density pdyethylm bottles. When stored under sped31 conditions 
that minimize transpiration and instability, the streff ufe can be extended past this Ihnlt. 

11.2 Expiration Oate - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpitation 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful 11%. 
Inorganic Ventures / IV Labs concurs with state and federat regulatory agencies' recommendations that solution standards be 
assigned a one-year explratkm date. 

Certification Date: May 01' 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertMcate Prepared By: 

Cartlfkate &PmVd 

J o h n  SENthers, QA Admlnistrative Assistant 

L L  Katalin Le, QC Supenrisor 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 
0 



010272 
I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, n] 08701 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQ9ivstandards.com website: ww.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
0 

1 .O lnorganic Ventures I 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisicat Principles." - 5 a u  

2333% 
3 i i d Z  

trr :T m 0 
51 273 " C r n x m  

I m 3 o z  i S z n m b 4  
1V3rnXwt-I7 
L t J F l C  

Catalog Number: 
tv- 0 m r  Lot Number: 

Starting Material: Pb( NO3)2 i i t  ==tg 

Starting Material Purity (%): 99.999974 
Starting Materlal Lot No 
Matrix: 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Lead In 0.35% (abs) HNOs I -gX iT>  

CGPBI -1, CGPBI-2, and CGPBI -5 
W-PBO2114 I t " e 9  

221 50 
0.35% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

The Certified Value is the wet assay value. The following equations are used in the calculations of the certified value 

1006 f 2 pg/rnL 

1,002 g/mL (measured at 22" C )  

uncertainty: 

Certifiid Value (rp = 
n 

(Ql= 
xI= individual results 
n = nwber d mwmnts 
18 = Thesumna4ion d all significant estfmed ems 
Nost commna~the srrusfrominstrwrertal m e m r r t ,  
weighing, dilution to volume, znd the fixed erru reputed on the 
IST WM certificate d ma&sis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 85% 
confidence interval. Both methods were compared and showed agreement wlthln the stated uncertalntles. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILilY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby ft can be related to stated references, usually 
national or internationat standards, through an unbroken chain of comparisons all havlng stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 8.10) 
El This IV product is Traceable to NlST vla direct comparison to NET SRMs. The uncertafnties for each certified value are 
reported. taking into account the SRM uncertainty error and the measurement, weighing and vdume dflutton e m .  

4.1 Assay Method #l 1005 f 2 pglrnL 
ICP Assay NIST SRM 3128 Lot Number: 991504 

1006 f 2 pg/rnL 
EDTA NlST SRM 928 Lot Number: 880710 

4.0 

A S ~ Y  Method #2 

http://ivsalesQ9ivstandards.com
http://ww.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house proosdure number 6-1MM-001. The Weights 
used for testlng are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the Natkmal 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class f and 692478A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gethart Scaie Cap. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytkal weight set. These weights am tested 
annually by a NlST / NVLAP accredited calibretion lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thmometers used In the determinatfon of the final denslties are calibrated vs sbandwd 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and SM Nos.: 769543,217368/769543,2173681P14452,1762401p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs Standard thermometer No. 903-2680 are 
traceable to NIST Identlficatlon Nos. 92564,119016,471047 and NIST test repod Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALtBRAT1ON - In-house procedure 3-QC-002 Is used to catibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic Imporltles by Mal ICP-OES and ICP-MS. The result from the most s~ns i t ive  
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-filtered Clean Room. An 
ULPA-Fllter Is 99.9985% efficient for the removal of partides down to 0.3 pm. 

- 0 AI 0.00270 

- M Sb < 0.00099 

- M As 0.01989 

- M Ba 0.01989 

- M Be < 0.00099 

0 BI < 0.02000 

Q B 0.04m 

L 0 ca 0.00009 

- M Cd Z 0.00597 

- M Ce 0.00994 

!$ cs c 0.00060 

- M Cr *: 0.00994 

- M Co < 0.00597 

- M Cu c 0.01193 

M - Checked by ICP-MS 

6.0 INTENDED USE 

Dy c 0.01193 

M Er < 0.00994 

- M Eu < 0.00597 

M Gd < 0.00199 

- M Ga C 0.00199 

- M Ge < 0.01193 

- M Au < 0.00597 

L M xf < 0.00398 

- M Ho e 0.00099 

M In 0,01989 

- M Ir 0.00994 

0 Fe 0.00011 

- M La 0,00099 

2 Pb 

0 - Checked by ICP-OES 

- 

- 

c 

c 

- 0 LI 0.00002 

- M Lu c 0,00080 

Q Mg 0.00008 

- M Mn 0.00795 

- 0 Hg c 0.01500 

- M Mo e 0.00398 

M Nd 0.00398 

hJ N1 < 0.01591 

- 

- M Nb < O.OOO99 

- n Os 

Pd e 0.00994 

- 0 P c 0.00500 

M Pt < 0.00398 

- 0 K 0.00180 

i - Spectral Interference 

- 

M Pr < 0.00060 

- M Re < 0.00199 

- 

- 0 Rh 4 O.OO900 

- M Rb < 0.00199 

- M Ru e 0.00398 

- M Sm < 0.00199 

c M Sc 0.01989 

M Se 0,01591 

0 SI c. 0.00340 

All As e 0.00398 

0 Na 0.00600 

M Sr e 0.00099 

- 
- 
- 
- 
- 
- 0 s < 0.10000 

c M Ta 0.01392 

n - Not Checked For 

- M Te < 0.05965 

- M Tb O.OOo60 

Q n o.00130 

- M Th e 0.00199 

.I M Tm 0.00080 

M Sn e 0.00994 

- M n < 0.09942 

- 

M W < 0.01989 

M U < 0.00398 a - 
- 
- M V < 0.00398 

..- M Yb < 0.00199 

M Y e 0.07954 

- M Zn < 0.03977 

- 

- M Zr < 0.00994 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFM, XRF, and DCP 
For the valfdation of analflcal methods 
For the preparation of ”working reference samples” 
For hterference studles and the detemfnation of cwrectlon coefflclents 
For detection llmlt and linearity studies 
For addttional intended uses, contact IV fecbntcal Staff 



010274 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Materlal Saftey Data sheet for information regarding thls CRM. 

HOMOGENEITY - This solution was mixed according b procedure 1V-MPM-OM and Is guaranteed to be homogeneous. 

10.1 IS0  9001:2000 Quality Management System Registration QMl Certificate Number 010105 
Recognized by: 
Reglstrar AccreditatJon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMad Mexicana de Acreditacion, a.c.fEhlA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&2S), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKW),  
Columbia (ICOMEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Poland PCBC), Pwtugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 JSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materia18 Production - Accredlted AZLA Certificate Number 883.02 
A2tA Mutual Recognition Agreement Partnem: 
Australia (NATA), Austria (BmwA), Belgium (SELTEST) (BKO-OB€), Canada (SCC}, Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (JPQ), Singapore (SAC-SINGlAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (IC60 ES) 

- Domestic Licensing of Production snd Utilization Faclfitlgs 

10.2 WME& 17025 -I999 "General RkqUl W t M t s  for the Competence of Testing snd Cs!lbratlon" 

10.4 IOCFRH Appendlx B - Nuclear Regulatory Comrnlrslon 

10.5 lOCFR21 Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD45662A (Obsolete10bserved) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which the concentration of the analytets) In a properly padcaged, Unopened, and 
unused standard stored under environmentally controlled and monftcmd condW~s will remain within the specitled unoertalnty 
range. Shelf life Is limited prlmariiy by trensplratbn (loss of water from the solution) and hff~quently, by chmld 1 nstablllty. 
Transpiration skrdies (P-SPOlO20) of chernicalty-stable solutim performed at Inorganic Ventures / N Labs Indica te a CRM 
shelf-ltfe of four years for solutions padraged in 5004.  low density polyethylene bottles. When stored under spemial conditions 
that minimize transpiration and instablllty, the shelf llfe can be extended past this limit. 

14.2 Expiration Date - The date after which a CRM should not be used. Routlne laboratory we of a CRM ifweaSeS ba-ratlon 
losses and the chance of contamination which affect the integrity of the CRM and lknlt Its useful Hfe.. 
Inorganic Ventures I IV Labs concurs with state and federal reguiahy agendes' recommendations that solution Standards be 
assigned a one-year expiration date. - 

i 1EZ004 - 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

Ch'WICate APPWVed BY: 

John Struthers, QA Admlnistrath Assistant 

&&+t- Kataiin Le, QC Supenrisor 

Cefllfying Officer: Paul Gaines, Chemist, Senlor Techntcal Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@iitandards.com website: www.ivstandards.com 

=I 0 c e r f i f i c a f e  o f  a m a [ y d s  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83.92. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h l  Antlmony in 0.7% ( a b )  HNOs / 3% Tartaric Acid 

Catalog Number: 

Lot Number: W-SB02078 
Starting Material: Sb shot 
Starting Material Purity (%): 99.989188 
Starting Material Lot No ~ 1 7 ~ 4  
Matrix: 

CGSBI-I, CGSB1-2 and CGSB1-5 

0.7% (abs) HN03 13% Tartaric Acid 

CERTIFIED VALUES AND UNCERTAINTIES 

CertMed Concentration: 

Certified Density: 

1005 f 2 pg/ml 

1.019 g/mL {measured at 22" C) 

The Cer tM Value is based upon the most precise method used to analyze thfs CRM. The following equations are used in h 
calculation of the cbrtiRed value and the uncrrttahty: 
C M v i e d V a l u e ( Q = ~  Q=r= m 

Uncertainly (9 = 2 K r n E  

n XI= indk#UdreaJts 

to= 
n=mrrl3erdmeasurencents 
r g =  mswmatkndalirjl;lrdlicanttamm~ 
(Most c m  am the arorsfrominstrurrertal measwerrr#t, 
weighin& dlkdlontovokne, md#wf'ixedarcrreportedonthe 
NST SM certificate d matjsk) 

TRACEABILITY TO NlST AND VALUES OBTAtNED BY INDEPENDENT METHODS 
D 'Propetty of the result of a measurement or the value of a standard whereby It can bs related to stated references, usually 
national or lnternstknal standards, through an unbroken chain of comparkons aH having steted uncerbintles.' (IS0 VIM, 2nd 
ed., 1993, deiinition 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NIST SRMb. The uncehainties for each cerwled value are 
reported, taking into account the SRM unoertainty error end the measurement, weighh and volume dUWn e m .  

4.1 Assay Method #I 1006 f 2 pghL (Avg 2 runs) 
1CP Assay NIST SRM 3102a Lot Number: 990107 

G m M k  NlST SRM Lot Number: See Sec. 4.2 
-Y MefhodH too0 pglrnL 

mailto:ivsales@iitandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 61MM901, 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 Pnd 692476A - CIass 2. 
The NlST test number is 822R60017-98. All analytical balances are calibrated eyery 4 months by Gerhart Scab Cap. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The them~~10tm used In the determination of the final densities are cafibmted v8 standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASfM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not catibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentffication Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture end quality control of Costom Grade Standards. 

0 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN M/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-Fitter ia 99.9985% efficient for the removal of partides down to 0.3 pm. ’ 

Q 0.04519 

B Sb 

M As < 0.00994 

Q Ba O.ooOo3 

Q Be < o.ooooi 

B B 0.00100 

Q 0 . 0 0 ~  

Q a 0.00300 

Y < 0.00030 

Q 0.00954 

M Bi 0.00170 

M 0.00298 

b!l co 0.00288 

Q CU 0.00321 
M - Checked by ICP-MS 

&! P i ’  0.00060 
0 - Checked by ICP-OES I - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical fnstruments including but not limlted to the following: 
ICP-MS, lCP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the prepatation of ”working retferem sampks’ 
For interference studies and the determlnation of correction coeflkients 
For detection limit and linearity studies 
For additional Intended uses, contact iv Technlcat Staff 

M u 0.00199 

M v 0.00199 

M < 0.00099 

M y < 0.039’17 

Q a 0,00141 

M < 0.00497 
s - Solution Standard Element 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This sohtion was mixed according to procedure tV-h@I\MK)4 and is guaranteed to be homogeneous. 

90.1 Is0 9001:2000 QuaIRy Management System Regl8ttstion - QMI CertlRcab Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexican8 de Acredkcton, a.c.(EMA) 
Members of IQ Net lntematlona t Certificstlon Netwo*: 
Argentina (IRAM), Australla (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), POW al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Tebtlng - AccredW AZLA Certlflcottr Number 883.01 
10.2 ISO/lE& 17025 - 199#%eneral kequlrernrnts for the Competence of T M n g  and Callbratlon" 

10.3 lSO/IEC Guide 34 - 2000 "General Requltements for the Competence of Reference MaWrfal Produc8n" - Reference Materials Productlon -Accredited A2U Cerwlcate Number 883.02 
A2U Mutual R4cognition Agreement Parbms: 
Australia (NATA), AusMa (BmwA), Belghm (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
[NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lretand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republlc of Korea (KOLAS), The Netherlands (RvA), New Zeeland (IANZ),  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (W) (ICBO ES) 

10.4 fOCFR60 Appendix 6 Nuclear Regulatory Comrnlorlon - Domestic Llcensfng of Production and Utilkation Facilltiea 

10.6 IOCFRZl - Nuclear Regulatory Commission - Reporting Defects and NonLComplhnce 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf ufe - The period of time during which the conwntratbn of the analyte(s) in a ptopedy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertelnty 
range. Shelf life is limited primarily by transpiration (loss of water from the SOlUtiOn) and infrequently, by chemical instability. 
Transptration studies (PSP01020) of chemically-stable solutions performed et lnorganlc Ventures I N tabs indicate a CRM 
sheff-life of four yean for solutions packaged in 5OO-mL low density polyethylene WMes. When stored under special conditions 
that minimize transpiration and hstabillty, the shelf life can be extended past thb lknk 

11.2 Expfration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminatlon which afled the MegrUy of the CRM and limit #s useful Ib. 
Inorganic Ventures / N Labs concurs with state and federal regulatory agtmied m m e n d a t l o n s  that solutlon standards be 
assigned a one-year expiration date. 

Certification Date: July 23,2003 
Expiration Date: 1, 6t.j 3 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared Sy: 

Approved By: 

JoAnn Struthers, QA Admfnbtrathre Arrsistant 

Katalin Le, QC Supervisor 

certifying officer: Paul Gaines, Chemist, Senlor Technical Director 



010280 

e 
1 x 
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i n o r g a n i c  v e n t u r e s  f i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-9Cn-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

c e r t i f  ica te of a n a l y s i s  
lnorganlc Ventures I IV Labs is an IS0 Guide 84-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 8885102, The certificate is deslrgned and the certiiied value@) and uncertainty(ks) are 
determk.led in accordance dth IS0 Guide 31-2000 (Reference Materials - Contents of certificates and la&/(s), 
CSO Guide 34-2000 %batty System Gl.dd&w~ for the RmWtion of Wimmx MaterW, and Is0 Guide 35-7989 
“Cerlification of Reference Mater/& - General and slatisical Principies. ” 

DESCRIPTION OF CRM Custom-Grade 1M)O pg/mL Selenlum in 1.4% ( a b )  HN& 

Catalog Number: CGSEI-1, CGSE1-2, and CGSEI-5 
Lot Number: T-SEOS 102 
Starting Material: Se shot 
Starting Material Purity (OY”): 99.9971 
Starting Material Lot No Co9LO8 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTtES, 

Certified Concentration: 995 f 3 p@mL , 

Certified Density: 1 .OlO @mL (measured at 22” C )  

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equations am used in the 
calculation of the certified value and the uncedainky: 

(=ertlried Value (Q = 

Uncertainty (3 = 2lia-sJ= 

a= m 

BS J r17e aftwrradion d all dgpificarrt Bstirrsded erms 

n indhw rB5utts 

(tv 
n w b w c f m m $  

fixed wcr reported on t he 

TRACEA31LITY TO NET AND 
L; Yproperty of he  result of a measurein sreby it can be related to stated references, usuaify 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed,, 1993, definition 6.10) 
I I This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertalnties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, welghlng and vdume dfluUon errors. 
4. I Assay Method #I 

DEPENDENT METHODS 

995 & 3 pglmL (Avg, 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1002 pglml 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALLBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The welgbts 
used for testing are annually compared to Gerhart Scale Corporation's master W h t s  and are traceable to the Natlonal 
Institute of Standards and Technology (NIST). The NIST TraceabMy numbers are 692476 - Class 1 and 692476A - Class 2. 
The NST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gethart Scale Corp. of 
South Anrboy. The balances are callbrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annuafly by a NET I NVlAP accredited calibration lab. The NIST test number is 822/260017-96, 0 
THERMOMETER CALIBRATION - The thennometers used h the determination of the final densities 8re callbrated vs standard 
themmeter No. 903-2680 which was ceMed in accordance With the procedures outlined by ASTM E77-87 and NtST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P1#52,176240/P14452,176240. The 
Inwhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos.  92564,119016,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALlBRATiON - 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 IMPURlTfES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN PghL 
Custom-Grade solutions are tested for trace metallic impurltfea by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

Q AI 0.00017 

& M Sb 0.00160 

0 As < 0.00500 

y Ba 0.01994 

- 0 Be O.OOOo9 

Bi O.OM)80 

- 0 B c 0.00006 

M, Cd 0.005M 

- 0 Ca G.00200 

4 Ce q 0,00997 

- M Cs < 0.00080 

Cr 0.00997 

- M GO c 0.00598 

- M Cu < 0.01196 

M - Checked by 1CP-MS 

- M Dy < 0.011% 

- M Er < 0.00997 

- M Eu 0.00598 

M Gd c 0.00199 

M Ga < 0.00199 

M Ge < 0,01196 

- M Au < 0.00598 

c 

- 
- 
M nr e 0.00399 

M Ho < 0.00100 

M In c 0.01994 

M Ir e 0.00997 

- 0 Fe O.OoO60 

M La < 0.00100 

- 
- 
- 

M Pb 0.00598 - 

- 0 U c O.ooOo3 

c M Lu < 0.00080 

0 Mg < 0.00003 

M Mn e 0.00798 

g Hg 0.01950 

0 Mo c 0.00400 

1L M Nd < 0.00399 

- 0 Ni < 0.00090 

0 .  Nb c t).00400 

.... 

- 

- 
Q 0s 
- M Pd < 0.00997 

- 0 P < 0.00300 

M Pt < 0.00399 

0 K 0.00070 

- 
- 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr 0.00060 

Q Re c 0.00900 

M Rh < 0.00199 

@ Rb 0.00199 

- 0 Ru 0.00220 

- M Sm c 0.00199 

- 

y sc < 0.01994 

- S Se 

- 0 Si 0.00055 

A(J 0.00070 

0 Na 0.00355 

M Sr < 0.00100 

- 
- 
- 0 s 0.00500 

M Ta e 0.01396 c 

. n - Not Checked For 

M Te < 0.05981 - 
M Tb 0,00060 - 
M TI c 0.00199 

M Th 0.00199 

c 

- 
- M t m  0.00080 

M W < 0.01994 

- M W 0.00399 .) 
M V < 0.00399 

- M Yb c 0.00199 

M Y < 0.07975 - 
- M Zn 0.03988 

0 zf < 0.00040 - 
s - Solutlon Standard Element 

For the calfbration of analytical Instruments includlng but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the valklatlon of analytlcal methods 
For the preparatlon of Working reference samples" 
For interference studies and the determination of correctron coefficients 
For detectkm limit and linearity studles 
For additional intended uses, mtad IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This so~ution was mixed according to procedure W-MPM-004 and is guaranteed to be homogeneoos. 

10.1 IS0 9001 :2000 Qualfty Management System Registration - QMI Certificate Number Of0105 
Recagnized by: 
Registrar Accreditatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council f o r  Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of IQ Net Internatiotrai Certification Network: 
Argentina (!RAM), Australia (QAS), Austria @CIS), Belgium (Avinter) I Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSa), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Potand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemicat Testing - Accredited AZLA Certificate Number 883.01 
10.2 lSOltEC 17025 + N99 "General kequinrnents forthe Competence of Testing and Calibration' 

10.3 lSOflfC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese 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 (IAFU), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (WMP) (IC80 ES) 

10.4 10CFRSO Appendix B Nuclear Regulatory Cornrnis3ion - Domestic Llcensing of Production and Utilization Fscllltles 

10.6 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 UlltS"045662A (Obsolete10bserved) 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The perlod of time during which the concentration of the analyte(s) In a properly Packaged, unopened, and 
unused standard stored under environmentally controlled and monitored mdttions will remain within the speclfled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solub'on) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I 1V Labs indicate a CRM 
shelf-liie of four years for solutions packaged In SOO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, tbe shelf life can be extended past this limit. 

12.2 Expiration Oate - 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 lntegrw of the CRM and lirnlt its useful Iffe. 
Inorganic Ventures I 1V Labs mcucs with state and federal regulatory agendes' recommendations that solutron standards be 
assigned a one-year expiration date. 

. . .  . .  , Expiration Date: w-. . . .  . . .  . .  ..... 

12.0 NAMES AND SIGNATUR 
. . .  

... 

Certificate Prepared By: 

Certificate Approved 8%. 

Certifying Officer: :" '. 

. .  

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 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e- mail: ivsales@iistandards. corn we bsite: www. ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 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 pglmL Thallium in 0.5% (abs) HN03 a 

The Certified Value is based upon the most precise method used to analyze this CRM. The foilowing equations are used in the 
calculation of the certified value and the uncertainty: 

Qertif i i  Value 0 = 

Uncertainty (a = 211em)9";L 

(I=p= mal 

n =  rwtwdmeasJrerrents 
18 = The swmratlon d all dgnikant estirreted erms 
(Most c m n a r e t h e  er rcrs f romhst r~d  mew- 
wetghing, dilutlon to vdum,  bnd the fixed war reported on t he 
Nlsf SFaVl certirkate of matysis.) 

n XI = Midual tea ts  

(flW 

TRACEABILITY TO NST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Property of the result of a measurement or the value of a standard whereby i! can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct 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 emm. 

4.1 Assay Method #l 1001 4 VgImL (Avg 2 runs) 
ICP Assay NIST SRM 3158 Lot Number: 993012 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
h a y  Method #2 1000 pglmL 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are chedted dally using in-house procedure number 61MM-001. The weQhts 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822l260017-98. Ail 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 analytical weight set. These weights are tested 
annually by a NlST / NVlAP accredited calibration lab. The NlST test number is 82~6OO'l7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable'to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

a 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN I.rg/mL 
Custorn-Grade solutions are tested for trace metallic impuritis 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 anatyxed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm, 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral InterFerence 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Writing 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 

b!? Te < 0.03000 

M Tb 0.00030 

s m  
M Th < 0.00100 

- M Tm < 0 . 0 ~ 0  

M Sn o.oo5oo 

h!! Ti 0.05000 

!!!! w 0.01000 

a M u < 0.00200 

M v 0.00200 

M Yb < 0.00100 

Ec! y c 0.04000 

- 0 Zn 0.00iio 

M Zr 0.00500 
s - Solution Standard Element 
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7.0 INSTRUCTiONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8 .O 

9 .o 
10.0 

Staage 8 Hadm -Keep tightly sealedwhen not in use. Store ard us6 St a0 2 416:. Do mt pi@ ftum mrtCriner. Do nd return 
portions removed fa pipetting bo wnteriner. 
Atmic Wgiht; Valence; CoarCmdhn Nvnber, aWnical Farm in Solufion - 204.383; +l; 6,Tl@,0>'' 
G~calC#npetibitty-Soiu~~~HC1,HI\#),,and HSO.. StableMhmo?Amutalsandinotganicarriars. Thesulste, 
thiocyande and mlde ae moderdely soluble; the phosphete and arsenite are slimy solLble snd the s W e  is insoWle. - 2-1 00 ppb lewls &&le for months in 1% HNO, I LDPE centaina. 1 -10,OoD ppm sdLltii chemically stable for yean in 
&%%io, I LwE contaimr. 
ft Cwlainirq Smples (""pyrtbn and Sdutipl) - Metal @est dissolved in HNO, Wch forms die4 the T!,' Ion Odde The 
thallous oxide IS readlly sd1.41 e n wter. The thallic mide tequues fugh i e d s  of a d ]  Ores (Carbonate~sm in Pt* &tluwd & 
HCI dissdliion) Organic Matrices (Sulfuriclperaxitide digat in or dry ash end dissolution in Ha). 
Rlrmic Spectroscopic hfamation (JCPdES D.Ls anqiutn 88 pdiialIaah\ uiarr): 
Tectniauelline Estinetsd 0 
ICP-OES 1 9 0 . ~  nm 0.04 I0.004 p g h L  
ICP-OES 27'6.787nm 0.1 /OD1 pgh~l. 1 atom Tal VI Fe, Cr 
ICP-OES 351.924 nrn 0.2 /OD2 ClgrOnL 1 &om Th,Ce,li 
ICP-MS 205 a m  2 P# da M' 1°0slcO 

d e r W  indicates Severe at &ncs.) F ion V,Ti '-Icln 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HC"IoGENElTY - 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 - QMI Certlficate Number 010105 
Recognized by: 
Registrar Accredltation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredidadon, a.c.(EMA) 
Members of IQ Net International Certification Network 
Argentine (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 (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited APLA Certificate Number 883.01 
10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testfng and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producen" - Reference Materials Productlon - Accredited A2LA Certlficate Number 883.02 
A2U Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTESf) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ttaly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzedand (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Faclllles 

10.5 'IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD46662A (Obsolete10bserved) 



I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
610287 

1l.j IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range, Shelf life is Ihnited primarily by transpifation (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 5oO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabillty, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 09,2003 
Expiration Date: 

. '152005. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

0 

Certificate Prepared By: Debbie Newman, Production Manager 

&l- 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Cer t i f  i t a t  e o f  a n a  I p ~ t  8' 
RADE SOLUTION 1000 pglml Lanthanum in 1.4% HMO, (abs) 

Catalog Number: CGLAl-1 and CGLA1-5 

I NORGAN 1 C LAPS/RARCHEM LABS Lot Number: T-QLAO'lO57 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Lanthanum Oxide 
99.999% 
LA-0-5-0 1 7 

CERTIFIED CONCENTRATION: '1 002 f 3 yglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = x , 
n 

(E) = mean xi - individual results n number of measurements . XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1002 
Method: EDTA Titration vs NET SRM 928 Lead Nitrate. 

Instrument Analyds: 1007 f 3:pg/rnL 
Method: Inductively Coupled Plasma SpectrosGopy (ICP) vo NIST SRM 31 27a. 

3 pgimL 

The independent samples t-te&.was used to deterrninB, if th$re:b a & h e n t  between the above assay methods at  the 95% confidence 
interval. Both mathods were conlpared and shpwed. eg$eet??nt':?itI#g te stated uncertainties. This agreement b a confirmation of the 
accuracy of this CRM. ' .  . . .  I . .: : . ..: 

I . .  . . _  . . . .  '. : . .  . .. a 
TRACE METALLIC IMPURITIES DETERMINED::BY . .  KP-MS: AND ICP-OES IN pg/mL: 

Custom-Grade solutions tested for trace met aharkzed in an. U'LQA-Fitterad Clean R m .  
An ULPA-Fllter is 99.998596 efficient for the'removal i3 :#In. 

- 0 . AI c0.040 M Dy <'O$OOSO. Q Pr <0,020 M Ts <0.0030 
- M Sb <0.000050 M Et ~ ~ O I O  .bbo(MO. : .  :, . &J .Re <0.00010 Tb <0.000030 - M As cO.0010 M Eu <0,00030 M Mg <.0.0030 l .  '. . - M Rh ' <0.00010 M TI <0,00010 

M Mn <'b.OO&O . .: .-' M Rb <0.00010 MI Th CO.00010 0 Ba ~ 0 . 0 2 0  

- M Bi <O.OooO4.O M Ge <0.00060 M Mo ~0.00020 '. 'M Sm 0.00040 - M Sn <0.00050 
Q 8 <0.020 - M Au <0.00030 - M Nd 0;00020 - M Sc <0.0010 Ti <0.0050 
M Cd <0.00030 b4 Hf <0.00020 - 0 Ni <0.050 - 0 Se ~ 0 . 4 0  - M W <0.0010 

- M Gd 0.039 . . - . .  
M ' Ru <0.00020 Tm <0.000040 - M Be <0.000060 M Ga <0.00010 : ~ 0 Hg'~:$Q.C190"' " ": ' . -  

M U <0.00020 Q Ca ~ 0 . 0 1 0  - M Mo 0.00010 Nb <0,000050 Q Si <0.020 - 
j Ce - 0 In <0.030 os - M Ag <0.00020 - 

Q Ne <0.090 - 
M V <0.00020 
M Yb <0.00010 n C s  M Ir <0.00050 M Pd <0,00050 

- - M Y <0.0040 M Sr ~0 .000050  - M Ct ~ 0 . 0 0 0 5 0  Q Fe <0.050 c 0 P <0.050 
L La - - n S  - M Zn <0.0020 M Pt CO.00020 - M Co <0.00030 

- 

cu <0.00060 M Pb <0.00030 - n K  - M Ta ~ 0 . 0 0 0 7 0  - M Zr <0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.009 g/mL (over) 
QA:KSL w.oit0lm 

Inorganic Ventures, Inc. 
195 Lehigh Avenue S u b  4 0 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quallty Assurance ManagRr V Technical Support: 800-5646799 
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QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 OM1 Registered Quality System (Certificate Number 010105) 

Mambsrs of IQ NM : Argentina (IRAM), Australla (QASl, Austria (&&I, Belgium 
1Avinter) , Brazil (FCAV). Canada IQMII, Hona Kong (HKQAA), Columbia (!CONTEC), Czech 
Republic (CQS), Denmerk (DS), Finland (SFSI, France-[AFAQ), Germany (DQS), Greece (ElOT), Hungary (MSZT), Ireland (NSAl), Israel 
(Sll), Italy {CISQ), Japan (JQA), Korea IKSA-OA), Netherlands (KEMAL Norway (NCS), PoIand(PCBC1, Portugal (APCER), Singapore 
(PSB), Slovenie (SIO), Spein (AENOR), Switzerland (SOW 

2. 

3. 

ISO/IEC Guide 342000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISO/IEC17026-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A2LA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
I OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABIUTYI EXPiRATlON DOCUMENTATD~ 

shelf Life - The lenath of a D r ooerlv stored and Dackaaed standard will remain w~i-d 
uncertaintv. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of our 126 mL bottle is 2 1 months. 

Expiration Date - The date after which a standard solution should n o m  used, A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeated 
use of solutions over 8 one year period may adversely affect the integrity of the standard. 

PACKAGfNG DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through 8 0.2 pm filter and in-house procedure IV- 
PACK401 is used to  clean all bottles, Contact us for technical information relating to contadnation issues in packaging 
materials. 

GLASSWARE CALIBRATION 
I 

In-hause procedure 3-QC-002 is used to callbrate all Class A Glassware used in the manufacture end quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001, The weights used for testing are annually 
compared t o  Gerhart Scale Corporation's master weights and are traceable to  the National Institute of Standards and 
Technology (N1ST). The NIST Traceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical balances art  calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights ate tested annually by a MIST / NVLAP accredited calibration lab. The 
NIST test number is 822/260017-8. 

THERMOWER CAL 16RATlQfY 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NET Monograph 160  using NlST 
Test Nos. and Std NOS.: 789543,217368/769543,217368Pl W62,176240/P14452,176240. The in-house procedure 
NO. is 2-QC-001 .Thermometers which ace not calibrated vs standard thermometer No, 903-2880 are traceable t o  NET 
Identification Nos, 92564, 119016,471047 and NET test report Nos. 81 1/268522, 81 112557078, and 236090. 

' 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL I -WO-50Q-6799 INrL I -732-90l-tW FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


i n o r g a n i c  v e n t u r e s  I Iv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
* 

1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer. 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Palladium in 3.3% (abs) HCl  2.0 

Catalog Number: CGPDl-1 and CGPDl-5 

Starthg Material: Pd(N03)Z 
Starting Material Purity (%): 99.999248 
Starting Material Lot No 1 197414-00 
Matrix: 

3e3% (abs) HCL DATE BECEZVED: - a J L Q * -  - 
DATE EXPIRED: - w t - - m -  

SATE (3PEWD : _-__- a&$?JLQ3,, --_.___ 

Lot Number: W-PD02019 

INOFEiANIC t,kEEi/R~IXtii=lM l.ABSB-4Q'a 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

994 f 3 VglrnL I N l x ' ~ :  -293X-X -__-._ F'o: -€-5Zl333 -.-..-- Certified Concentration: 

Certified Density: 1.022 g/mL (measured at 22" C) 

The Certified Value Is based upon the most predse method used to analyze thls CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

c e r t M V a b ( Q = =  a= m 

Uncertaidy (2) =-Sclla I8=fheslarrrratiOndaIlsfgnYicardestidedWrpra 

n XI = kx l kw  marlts 

@on 
n =  mprkirafrmsuwmts 

(Most c m n  are the errclrsfrominstr~ntal me- 
weighir& dilution to velum, and Uw flxed wrcr reported on t he 
MST 8Fzl\rl ceNTk8te of mlysis.) 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Ptoperty of the result of a measurement or the value of a standard whereby It can be related to stated references, wually 
natlonal or international standards, through an unbroken chaln of comparisons all having stated unoertaintles.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
IJ Thts IV product Is Traceable to N IST via direct comparison to NIST SRMs. The uncertaintlss for each c e m  value am 
reported, taking Into account the SRM uncertahty e m  and the measumrnent, welghlng and VdUm8 dilution errors. 

4.1 h a y  Method #I 994 f 3 pg/mL (Avg 2 runs) 
ICP Assay N IST SRM 3138 Lot Number: 990207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay ruwhod I O 0 0  VglrnL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION .I All balances are checked dally using inhouse procedure number 6-IMM-001. The W h t s  
used for testing are annually compared to Gerhart Scale CgKHation's master W h t s  and are traceable to the National 
lnstltute of Standards and Technology (NIST). The NIST Traceablllty numbers 8re 692476 - Class 1 and 692476A - C h i  2. 
The NlST test number Is 822/280017-98. All analytical balances are oafibrated every 4 months by Gerhart Scale Gorp. of 
Suuh Amboy. The balances am calibrated wlth a daw 1 andlor dass 2 analytical wdght set. These welghts are tested 
annualty by a NlST / M W  accredited calibration lab. The NlST test number Is 822/200017-98. 

THERMOMETER CALIBRATION - The thenometers used in the determination of the finat denshs are callbnted vs standard 
thermometer No. 903.2680 which was certified in accordance with the procedures wtilned by ASTM €77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
inhouse procedure No. is 2-QC901.Thennometers which are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92W,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC.002 Is used to calibrate all Class A Glassware used In the 
manufacture and quality mbd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN gg/mL 
CustwkGrade sdutions are tested for trace metallic impurlties 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 Ciean Room. An 
ULPA-Rlter Is 99.9985% effldent for be removal of partldes down to 0.3 pm. 

- 0 AI 0.00400 

Sb < 0.00500 

- 0 As < 0.01400 

- M Ba 0.00100 

- 0 Be < o.oooo9 

- M Bi -z 0.00004 

- 0 6 c O.OO090 

- 0 cd < 0.00600 

- 0 Ca 0.00100 

M Ce < O.OOO50 

- M Cs c O.ooOo3 

Q Cr O.OO450 

- 

4 co o.oO03o 

- 0 cu 0.00360 
M C M e d  by ICP-MS 

- M Oy < O.OOO60 

M Er O.OO050 

M Eu 0.0oO30 

-L M Gd < O.OOOl0 

c 

- M G8 < 0 . ~ 1 0  

- M Ge < 0 . 0 6 0  

Q Au c 0.00300 

- M Hf c 0.00020 

M Ho < 0.00005 

0 In < 0.03300 

(..L M It < 0.00050 

0 Fe 0.04600 

c 

I 

- 
- M La O.oooO5 

M Pb < O.OOO30 

Q Li < 0.04000 

- M tu < 0.00004 

Q Mg 0.01100 

- 0 Mn < 0.00650 

Q Hg < 0.01100 

- M Mo < O.OOO2O 

-L M Nd < 0.00020 

0 Ni 0.01800 

- M Nb < 0.00005 

- n O s  

- 

s Pd 
- 0 P '  0.00600 

- 0 Pt 0.00600 

Q K , < 0.02000 

0 - Checked by ICP-OES i - Spectral interference 

M Pr < O.ooOo3 

M Re < O.OOO10 

- 
c 0 Rh < 0.00600 

M Ftb c O.OOO10 

- 0 Ru 0.00200 

- M Sm 0 . 0 1 0  

0 sc 0.00009 

- M Se < O.OOO80 

- 

c 

Q SI 0.00600 

Q & < 0.00670 

- 0 Na 0.01500 

M Sr 0.00005 

0 s < 0.02500 

- M Ta 0.00070 

n - Not Checked For 

- 
- 

.L 0 Te < 0.01300 

- M Tb 0.00003 

- M n e 0.0ooio 

- M Tm < 0.00004 

- 0 Sn 0.00700 

- M Th < 0,00010 

- 0 Ti c 0.00100 

M W < 0.00100 - 
- M U < 0.00020 

- M V e 0.00020 

- M Yb O.OOO10 

M Y  < O . o 0 4 M )  

- 0 tn < 0.00080 

- M Zr 0.00050 

8 s a l u h  Standard Element 

' 6.0 INTENDEDUSE 
For the calibration of analyUcal instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatbn of anatytical methods 
For the preparaUon of 'working reference sampies" 
For interference studies and the determination of cortectlon coefficients 
For detection limit and linearity studies 
For additional intended uses, contad tV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZARDOUS INFORMATION ., Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEm - This sdution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognked by: 
Regbtrar Aocredltation Board (ANSI-RAB) 
Standards Coondl of Canada (SCC) 
Outch Council for Accreditation (RVA) 
Entidad Mexicana de Acredttacion, a.c.(EMA) 
Members of KII Net International Certiflcation Network: 
Argentha (IRAM), Australfa (QAS), Austria (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Shgapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certlficate Number 883.01 
10.2 I S O d  17025 - 1999 "General kqulrernents for the Competence of Testing and Calibration" 

10,3 ISOnEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Materlal Producers' 
Reference Materials Production - Accredited A2LA Certificate Number 883.02 

&!LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmA),  Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech'RepubJtc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAW, Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IAU), Noway (NA), 
Portugal (IPQ), Singapore (SAC-StNGLAS), Spain (WAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (W) (IC60 ES) 

10.4 1OCFRS Appendlx 8 9 Nuclear Regulatory Commhion 
9 Domestlc LIcenslng of Production and Utilization Facillties 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllanca 

10.6 MlL-STO..45662A (ObsoletelObserued) 

1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

W- - v- 
I1 .l RI Shelf Llfe - The period of tfme during whfch the concentr;rtion of the ana!yte(s) In a prqmrly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions Will remaln withln the spedfied uncertainty 
range. Shelf life Is limlted primarily by transpiration (loss of water from the solution) and Infrequently, by chmlcal Instability. 
Trans~ration studies (P-SP01020) of ctwmicallystable solutions performed at Inorganic Ventures I W Labs Indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mt low density polyethylene bottles. When stored under spedaf conditions 
that minimize transpiratlon and instabllfty, the shelf life can be extended past thls limit 

11.2 Exphtion Date -The date after which a CRM shwM not be used. Routine labaratmy use of a CRM increases transplmtion 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiratfon date. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

U d L  

Cdlficate Prepared By: 

Certtfkate *PPWvH By: 

Certifying officer: 

J o h n  Struthers, QA Administrative Assistant 

Kablln Le, QC Supeuvisor 

Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, n] 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail; ivsales@itandards.com website: www.ivstandards.com E c e r t i f i c a t e  of a n a l y s i s  
0 

1 .o 

2.0 

* *  

3.0 

4.0 

Inorganic Ventures 1 Iv Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Sulfur in H2O 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1010 f 2 pg/mL 

Certified Density: 1 B O O  g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used In the 
calculetion of the certified value and the uncertainty: 
QrtYied Value (Ql= 

n 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confdence interval. Both methods were compared and showed agreement within the steted uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This N product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certbd value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 998 f 8 pg/ml 
ICP Assay NIST SRM 3154 Lot Number: 892205 

I010 +, 2 pg/mL 
Acidtmetrlc NlST SRM 84k Lot Number: 84k 

Assay Method #2 

mailto:ivsales@itandards.com
http://www.ivstandards.com
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8 

4.2 BALANCE CALiBRATlON - Ail balances are checked dally ushg in-house proosdure number 6 - I M W l .  The weights 
used for testing are annually compared to GerhaFt Scale CorporPtion's master weights and are ttaceabk to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A -C&ss 2. 
The NlST test number is 822/260017-98. AH analytical balances are calibrated every 4 months by Gsmart Scale Corp. d 
South Amboy. The balances are caiibtatod with a class 1 andlor class 2 anawicaf weight set These weights are tested 
annually by a NET 1 N W P  accredied calibration lab. The NET test number is 828260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certified in accordance wtth the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,21736W69543,217368/P14452,17624O/P14452,176240. The 
in-house procedure No, is 2-QC-001 .Thenometers which are not calibrated w standard themtometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

a 
4.3 

4.4 

TRACE METALLIC IMPURITIES (TMl) DETERMINED BY 1CPIMS AND ICPIOES IN pg/mL 

GLASSWARE CALIBRATION - In-house procedure 3-Qc-002 is used to calibrete all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 
Custom-Grade solutions are tested foi trace metallic impuriiies by Axial ICP-OES and ICP-MS. The result from the most sensitive 
mtthod for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Fibmd Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00025 

M Sb < 0.00100 

M AS < 0.01995 

hd Ba 0.01995 

Q Be 0.00200 

Q B 0.00990 

!!!I 0.00598 

P 0.00020 

M 5i 0.00080 

!k! ce < 0.00997 

M 0.00060 

h!! < 0.00997 

b!? CO 0.00598 

M CU 0.01197 M Pb < 0.00598 Q K 0.00170 M Ta 0.01396 M a < 0.00997 
M - Cbecked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked for s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICPMS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference sampled 
For Interference studies and the determination of correction caefflcbnts 
For detection limit and linearity studies 
For additional intended uses, contad tV Technical Staff 



060296 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

HAZARDOUS 1NFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranbd to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

Is0 9001 :2000 Quality Management System Registration = QM1 Certificate Number 010101i 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Adi tac ion,  a.c.(EMA) 
M e m b e r s  of IQ Net International GgtUfication NetwQLb: 
Argentina (IRAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finknd (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (SW, Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS). 
Poland PCBC), Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISWE& 17026 - 199#"General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certlflcate Number 883.01 

ISOIIEC Guide 34 - 2000 "Generat Requlrements for the Competence of Reference Materlal ProducersH - Reference Materials Production Accredited AZLA Certificate Number 883.02 
ALLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (ELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (GNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and united States (NMAP) (ICBO ES) 

lOCFR60 Appendix B = Nuclear Regulatory Commlsslon - Domestlc Llcenslng of Production and Utilization Facilities 

lOCFR21 - Nuclear Reguiatory Cotnmksim - Reporting Defects and Non=Compllance. 

MILSTD45662A (0 bsoletelObserved) 



010297 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

a 
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 mon#ored conditions will remoln within the specifid uncertainty 
range. Shelf life is limited phar i ly  by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stabb solutions performed at Inorganic Ventures I IV Labs lndkate a CRM 
shelf-life of four years f o r  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 should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recornmendstions that solution standards be 
assigned a one-year expiration date. 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Offlcer: Paul Gaines, Chemist, Senior Techdcai Director 
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Certifirate o f  B n a l p ~ i  8' 
01,0298 CUSTOM-GRADE SOLUTION 1000 p g h L  Thorium in 3% HNO, (abs) 

Catalog Number: CGTHl-1 and CGTHl-5 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

. CERTIFIED CONCENTRATION: 1001 f 3 pglmL 
The Certified Value is  based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the Uncertainty: 

Certified Value (R) = x 
n 

n =.number of measurements '%SI = The summation of  all signi f icant 
estimated errors. 

xi = individual rkul ts . . .  (n) - mean 
. .  

Classical Wet Assay: 1001 f 3 pg/mL 
Method: EDTA Titration vs NlST SRM Lead @itrate; 

Instrument Analysb: 1002 f 4 pglmL 
Method: Inductively Coupled .Piesma Spectrd 

The independent samples t-xesf was used to de 
interval. Both methods were compared and Fho 

. .  . .  

.... 

petween ;he, above assay methods at the 95% confidence 
TbiSegreernent is 8 confirmation of the 

accuracy of this CRM. :, . .  . 

ND ICP-OES IN pglmt: 
+iltered Claan Room. 

TRACE METALLIC IMPURITIES 
Custom-Grade sohaions tested .for trace m$tallic 
An ULPA-Fitter is 99.9985% efficient for the,.re 

- 0 AI <0.00090 

Q As C0.014 
M Ba 0.0060 
- 0 Be <0,00020 - M 3i <0.000040 
- 0 8 <0.00060 
- 0 Cd C0.0045 
- 0 Ca e0.030 

- M CS <0.000030 - 0 Cr <0.00080 
M Co <0.00030 - M Cu <0.00060 

Sb ~0.000060 

- M ce <0.00050 

- M Eu <0.00030 - M Gd 0.0054 ' .  - M Ga <0.00010 - M Ge <0.00060 - M Au <0.00030 ' - M Hf <0.00020 - M Ho 0.00022 

- M Ir ~ 0 . 0 0 0 6 0  
5;! Fs <0.0011 
M La <0.000050 
M Pb <0.00030 

Q In <0.0020 

c 

Q M g  <O.OOOOfiO ' - M Rh €0.00010 
Q Mn. <O.OoM)O3U M' Rb <0.00010 
i H9 - M Ru <0.00020 
jg Mo <0.00020 M Sm 0.0095 - M Nd 0.0026 - M Sc CO.0010 
- 0 Ni <0.0023 - M Se CO.010 - M Nb <0.000050 - 0 Si C0.0034 - n Os - M Ag <0.00020 - M Pd <0.00050 - 0 Ne <0.00010 
i P  - M Sr ~0.000050 
- M Pt <0.00020 Q S <0.072 
- 0 K <0.0017 - M Ta <0.00070 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

Q Te <0.031 - M Tb <0.000030 
M TI <0.00010 
p Th - M l m  <0.000040 
M Sn <0.00060 - 0 Ti <0.00092 
M W <0.0010 
M U 0.074 
M V <0.00020 

Yb CO.00010 
M Y <0.0040 
Q Zn <0.00058 
M Zr 0.0085 

- 

- 

- 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL 
QA:KL ~rmunon 

Suite4 Lakew Quality Assurance Manager 

Technical Support: 800-569-6799 



* QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentine (!RAM), Australia (WSh Austria {OQS,, Belgium 
(Avinted . Brazil (FCAV). Canada {QMI). Hong Kons (HKOAA), Columbia (ICOFJTECL, Czech 

2. 

3. 

ISOIIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISO/JECI 7025-1 999 "General Requirements for the Competence of Testing and Callbration" - Chemical Testing - Accredited 
A2LA Certificate 883.01 

1 OCF R50. Appendix 3 - Nuclear Regulatory Commission - Oomestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quali i  Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABlll TYI  EXPIRATION DOCUMENTATION 

shelf Life - The lenath of time that a moDerfv stored and oackaned standard will remain within the sDecified 
m. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 rnl  
bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expinttion Date - The date afte r which a ste-d s olutkn should not be used.. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeat 
use of solutions over a one year period mey adversely affect the intsgrity of the s:ar,dard. y. 

PACKAGING DOCUJM ENTATlOY 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination i8SUW in packaging 
materials. 

GLASSWA RE CALIBRATION 
In-house procedure 3-QC-002 is used to  calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE C ALIBRATIOfl 
All balances are checked daily using in-house procedure number 6-IMM-001 The weights used for testing are annually 
compared to Gemart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283596 and 464878. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with 8 class 1 analyticel weight set. These weights are tested annually by a NlST I NVLAP accredited calibration lab. The 
NIST test number is 822/260017-8. 

THERMOMETER CALl8RATlON 
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 N E T  Monograph 150 using NlST 
Test Nos. end Std NOS.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to NlST 
Identification Nos, 92564, 11 001 6, 471047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-67B9 INTL 1-732-901-1900 FAX 1-732-901-1903 E-MAIL IW&@vstan&rds.com 

-2- 

mailto:IW&@vstan&rds.com


010300- 
I n o r g a n i c  . v e n t u r e s  / i v  l a b s  

. 195 lehigh avenue; suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaiesQivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I fV Cabs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials'- Contents of certificates 
and label(s), ISQ Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." * 

I, - 

2.0 DESCRIPTION OF CRM 

Catalog Number: CGUI-1 and CGU1-5 
Lot Number: W-UOlO59 
Starting Material: U02( N03)2.6H20 , 

Shrting Material Purity (%): g g . 9 ~ 1 ~  

Custom-Grade 11000 pg/mL Umnium in 1% (abs) H N a  
> 

Starting Material Lot No 
Matrix: . 

6 ., 3.0 CERTIFIED VALUES AND 

Certified Concentration: 

Certified Density: 

RB0018 . 

1% (abs) HN03 

UNCERTAINTIES 

997 f 2 pg/rnL 

1.021 g/mL (measured at 

4.0 - TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
13 'Property of the result of a measurement or the value of a standard whereby it can be ntlated to stated references, usually 
national or international standards, through an unbroken chain of COmpariSonS all having Stated uncertrainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This N product is Traceable to NlST via direct comparkon to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 997 f 2 ug/mL 
ICP Assay NlST SRM 31H Lot Numbeit: 891509 

Gmvlmetrk NlST SRM Lot Number: See Sec. 4.2 
Assay Method m 1000 pg/mL 

http://ivsaiesQivstandards.com
http://www.ivstandards.com


010301 
4.2 

4.3 

4.4 

BALANCE CAllBRAliON - All balances ere checked dally using in-house procedure number 6--1MM-001. The wei(lhts 
used for testing are annually compared to Gerhart Scala Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceabllity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. All anatybl balanoes are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical wight set. These weights are tested 
annuelly by a NlST / N W P  accredited calibration lab. The NET test number is 8221260017-98. m 
THERMOMETER CALIBRATION - The thermometers used In the d8terminatlOn of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/P14452,176240. The 
in-house procedure No. is P-QC-001 ,Thermometers which are not calbrated vs standard thermometer No. 903-2680 are 
traceable to NtST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078;and 256090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AN0 ICP-OES IN yg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. ?%e result from the most sensithre 
method for each element, is reported below. Solutions tested by ICP-MS were analyred in an UtPA$iltemd Cban Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particks down to 0.3 pm. 

!!d AI 0.05166 

M Sb < 0.00125 

M As < 0.02490 

Ba < 0.02490 

M Be 0.00125 

M Bi < O.cH)100 

!!!! B < 0.17429 

!d Cd 0.00103 

9 ca 0.05385 

M o.oO01o 

!& ce < 0.00075 

Cr 0.01245 

M co 0.00747 

CU 0.00072 
M - Checked by ICP-MS 

Li < 0.02490 

M Lu < 0.00100 

111! < 0.07470 

M Mn 0.00083 

i H s  
M 0.00093 

M Nd < 0.00498 

M Ni < 0.01992 

M Nb 0.00125 

I I -  
M Pd 0.01245 

! P  

hd < 0.00498 

i K  
0 - Checked by ICP-OES i - Spectral interference 

!!!! Pr < 0.00075 

M Re < 0.00249 

&! Rh < 0.00249 

!d Rb < 0.00249 

!!!! Ru < 0.00498 

M Sm 0.0ooio 

M Se < 0.01992 

1 Si 

M AS 0.00498 

M SC 0.02490 

Q Na 0.00664 

i s  
M 0.00125 

M Ta 0.01743 
n - Not Checked For 

6.0 INTENDED US€ 
For the calibration of analytical instruments Including but not limited to the following: 
ICP-IVIS, ICPIOES, FAAS, GFAA, XRF, and DCP 
For the valiiatlon of analytical methods 
For the preparetion of %Mi reference samples'' 
For interfsrence studies and the determination of w e d o n  cotfficlents 
For detedlon limit and linearity studles 
For addklanal intended uses, contad IV Technical Staff 

. 

M Te < 0.07470 

M Tb O.ooOo3 

TI 0.00249 

M < 0.00249 

M Tm 0.00100 

Q Sn < 0 . 1 m  

M 0.00258 

M w < 0.02490 

L U  
M v < 0.00498 

&! Yb < 0.00249 

&! y 0.00082 

c M 0.00114 

M Zf < 0.01245 
s - Solution Standard Element 



7.0 

8.0 

9.0 

10.0 

0103C2 
INSTRUCTIONS FOR THE CORRECT' USE OF THIS REFERENCE MATERIAL 

ICP-OES 367mnm o.srorn@4nL 1 kn Th,Ce 
ICP-OES 2635Snm 0.310D1 p&L 1 i#r Ce, Ir, Th, Rh, W, tr, Ta, TI, VI M, Fe, Re, Ru 
ICP-h4S 238umu 2m nla Mi JyPb'LoJ 

HAZARDOUS INFORNlATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - fhis solution was mixed according to procedure iV-MPNM)O4 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9001:2000 Quality Management Systwn Regktration - QYI CeMcate Number Ot0106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAS) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntWad Mexicans de Adi tadon.  a.c.(EMA) 
Members of IQ Net In ternational Certttica tion N8twpdS: 
Argentina (IRAM), Australia (QAS), Austria ( M S ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech R8pUbliC (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungsry (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOILE& 170Zb' - 19d"General kequinrnents for the Competence of Testlng and Callbratlon" - Chemical TrWting - Accredited AZLA Certffic8te Number 883.01 

ISOllEC Gulde 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA CertHicate Number 883.02 
A2lA Mutual Recognition Agreement Partnem: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKWBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFWC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNU), 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 Unlted States (NVLAP) (ICBO ES) 
1OCFRM) Appendix B - Nuclear Regulatory Commkion - Domestic LIcenslng of Production and UtilWon Fscllitles 

10CFR21- Nuclear Regulatory Cornmlsslon - Reporting Defects and Non-Compliance 

MIL-STD4662A (Obsolete1Obsewed) 



'NOTICE TO ICP-MS USERS: The z3sU in this standard Is depleted. The certified abundances in Atom 95 are a8 follows: 
Natural Abundance IV's Certified Abundance 

]SOtODe Atom% Atom % 

99.3 99.8 f 0.1 

0.70 0.204 f 0.002 

Uranium ZSbU 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

- v- -----w 
11 .l IV Shelf ufe - The period of time during whM, the conmtraUon of the anatyte(s) In a pmP8dy packaged, unopened, and 

unused standard stored under environmenta#y controlled and fnonRored conditions Will remain m l n  the spedtied uncerhinty 
range. Shelf life is limited primarily by transpiration (loss of water from the solutron) and ktfrequently, by chemktal Instability. 
Transpiration studies (PSP01020) of chemlcally-stable solutions performed at Inorganic VentUm / IV Labs ldlcate a CRM 
shelf-iib of four years for solutions packaged in SOO-mL low denstty potyethylene bottles. When stored under special condftions 
that minimke transpiration and instability, the shelf life can be sxtendsd PWt this limit. 

11.2 Expiration Daw - The date after which a CRM should not be used. Routine laboratory us8 of a CRM hcreases transpiration 
losses and the chance of contaminatkm wiikh affect the Integrity of the CRM and limit b useful life. 
Inorganic Ventures / IV Labs toncurs with state and federal regulatory agendes' recommendations that solution standards be 
assQnad a one-year expiratkm date. 

Certification Date: June I O ,  2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certrfylng Officer. Paul Galnes, Chemtst, Senior Technical Direcbr 



e 
1.0 

a 

0 

i n o r g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 9 fax: 732-901-1903 
e-mail: ivsales@iwstandards.com website: www.ivstandards.com E c e r t i f i c a t e  of a n a l y s i s  

Inorgank Ventures I N labs Is an IS0 Gulda 34.2000 Certified Refereme Material (CRM) Manufacturerr 
Certbte U883-02.71te ceM9cate is designed and the cerfifed value(-) and wrcertanty((iess) are 
determhed in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of cert7ifcates and labe@), 
ISO-34-2000 4m~uasj,system G- &the mmcm * of Rehence MkterW," and Is0 GuMe 35-1989 
"CerWication of Reference Materials - General and Statisical Principles. " 

D 

O 

1.0 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Tungsten In 1% (abs) HNOalIK (abs) HF 

Catalog Number: 
Lot Number: 
Starting Material: w Powder 
Starting Material Purity (%): 99.990703 I NQRG : --%W,a----,PO : ,,Esa3ka -11- 
Starting Materia' Lot No 21418,C31H46,M)2321,EO3K~,DllF29 
Matrix: 1% (abs) HN03/1% (abs) HF 

CERTIFIED VALUES AND UNCERTAIMmES 

CertMed Concentrati 

Certified Density: 

The CerWled Value Is based upon th 
calculation of the oertffled vaiue.qnd the un : 

0 'Property of the result of 
national or international sta 
ed., 1993, definition 6.10) 
13 This IV product k Traceabk to NlST'via'dFt cpmparlson to NlST SRM. The uncertainties for each certified value are 
reported, taking into account the SRM uncertalnty,erfbr and the . .  geasurirzrent, Hreighing md volume dllutlon e m .  

it aqbe 'ieiatgd to stated references, usuaily 
a# heiing stated uncertajnties.' (IS0 VIM, 2nd 

.. . . .  

4.1 Assay Method M 1001 i 2 ug&L ( ~ v g . 2  m i j  ' 

ICP Assay NIST SRM 3163 Lot Number: 990209 

Gravlmtric NIST SRM tot Numb8c See Sec. 4.2 

Assay Method 1000 pglrnl 

mailto:ivsales@iwstandards.com
http://www.ivstandards.com


010305 
492 

4.3 

4.4 

BALANCE CALlBRATfON - All balances are checked daily using lnhwse procedure number 6-1MM-001. The wei!$lts 
used for testtng are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Natiwtal 
Institute of Standards and Technology (NISI'). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Ctass 2. 
The NIST test number is 8221260017-98. All analytical balances 3re callbrated every 4 monttls by Gsrhart scale Cap. of 
South Amboy. The balances are callbrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST 1 NVW accredited calibration lab. The NiST test number is 822/260017-98. 

THERMOMETER CALIBRAnON - The thermometers used in the determlnatkx~ at the d d  denslues are callbrated vs standard 
thermometer No. 903-2680 which was certlfted In accordance wlth the procedures outlined by ASTIW En-87 and NlST 
Monograph 1 5 0  using NIST Test Nos. and Std Nos.: 769543,217368/769543,21736W14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
b'aceable to NlST Identification Nos.  92584,119016,471047 and NIST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality contml of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pglmL 
CustomGrade solutions are tested for trace metalfic impudties by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um. 

- 0 Al 0.01792 

- M Sb 0.00050 

-.I M As 0.00991 

- M Ba c 0.0091 

- M Be < O.OOO50 

- M Bi 0.00040 

- 0 e < 1.19460 

- M Cd < 0.00297 

- 0 Ca 0.00080 

M Ce < 0.00498 

- M Cs < 0.00030 

- M Cr 0.00496 

- M Co < 0.00297 

- M Cu < 0.00585 
M - Checked by ICP-MS 

M Dy < 0.00595 

M Er c 0.00496 

- M Eu c 0.00297 

M Gd c 0.00099 

M Ga < 0.00099 

- 
- 

- 
- 
- M Ge < 0.00595 

- M Au 0.00297 

M Hf < 0.00198 

M Ho < O.QOO50 

- M In < 0.00991 

- M If < 0.00496 

0 Fe .c 0.03982 

- 
- 

- 
- M La < 0.00050 

M F'b 0.00060 - 

- 0 u < 0.00008 

- M Lu < 0.00040 

2 Mg 0.00120 

.Lc M Mn c 0.00397 

- 0 Hg < 0.04778 

M Mo O.OO050 

M Nd < 0.00198 - 
M Ni < 0.00793 

- 0 Nb < 0.06371 

c o s  
- M Pd < 0.00498 

- n P  

M Pt c 0.00188 

0 K 0.03146 - 
0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 

M Pr < 0.00030 

1 Re 

- M Rh < 0.00099 

M Rb 0.00099 

- M Ru < 0.00198 

- M Sm < 0.00099 

- 0 Sc < 0.00036 

M Se 0.00793 

0 Si e 0.0135ri 

E Ag < 0.00198 

0 Na 0.04778 

- M Sr < 0.00050 

- 

- 

- 
- 

- 
I 

~ g s  

0 Ta 0.39820 

n - Not Checked For 
- 

For tne calibration of analytical instruments indudng but not limited to the following: 
ICP-M$, ICP-QES, FAAS, GFAA, XRF, and DCP 
Far the validation of amlytloal methods 
For the preparation of "wrkfng reference samples' 
For tnterfmce studiss and the determination of correction d d e n t s  
For detection limit and fhearity studies 
For additionel intended uses, contact N Technical Staff 

- M Te < 0.02974 

M Tb 0,00030 - 
- M TI o.ooo99 

- M Th < O.OOO99 

- M Tm O.OOO40 

- M Sn < 0.00496 

- M Ti 0.00198 

- s w  a - M U 0.00198 

M v 0.00198 -. 

M Yb O.OOO99 

- M Y < 0.03965 

- 

- M Zn 0.01983 

M 2 0.00079 - 
si - Sdutlon Standard Element 



0103Q6 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease mfer to the endwed Material Saftey Dab sheet for information regarding this CRM. 

HOMOGENErrY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

4 oa 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recogntred by: 
Registrar Accredltatlon Board (ANSI-RAE) 
Standards Councll of Canada (SCC) 
Dutch Coundi for Accreditation (RVA) 
Entiad Mexicana de Acreditadm, a.c.(EMA) 
Members of 1Q Net Intornational Cortlfication Network: 
Argentha (IRAM). Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Wong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland.(NSAl), lsmd (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN),  Norway (WS), 
Poiand CBC Po al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEgl TO& - 19% "General Requirements for the Competence of Testing and Calibtatron" - Chemical Testing Accredited A2LA Certtficate Number 883.01 

ISOAEC Guide 34 - 2000 "Gemtral Rquirements for the Competence of Reference Materiel Producers" - Reference Materials Production Accredlted A2l.A CeMicate Number 883.02 
A2LA Mutual Recognition Agreement Partnerr: 
Austratia (NATA), Austria (&"A), Belgium (ELTEST) @KO-OBE), Canada (SCC), Chinese Tatpel (CNLA), Czech Republic 
(NAO), Denmark (DANA)(), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NA8), Italy (SIT) 
(SfNAL), Japan (JAB) (JNLA), Republic of Korea (KOUS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (iPQ), Singapore (SAC-SINGLAS). Spain (WAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and United States (NVW) OCBO ES) 

lOCFR50 Append& B - Nuclear Regulatory Commfsslon - Domestic Licensing of Productlon and Utilization Fsciltties 

qOCFR21 - Nuclear Regulatory Commission Reporting Defects and Non-Compllance 

MltSTD45662A (ObaoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALlDrrY 0103G7 

11.1 IV Shelf Life - The period of tlrne during whlch the mcentratkm of fhe anal@@) in a proPerjY packaged, unopened, and 
unused standard stored under environmentally Controlkd and monitored condltlons Will remain within the specified umertalnty 
range, Shelf life ls iirnlted pn’rnariiy by transpiration (loss of water from the solutlan) and infrequently, by chemical instabiilty. 
Transpitation studles (P-SPO1020) of chemically-sbble solutions performed at Inorganic Ventures ! IV Labs indicate a CRM 
sheitlife of four years for sofutions packaged in WmL low denslty polyethylene bottles. When stored under sped4 conditions 
that minimize transpiration and lnstablllty, the shelf tife oan be extended past thb Iknit. 

11.2 Expiration Oate - The date after which a CRM should not be used. Routine laboratory us6 of a CRM increases tfansplration 
losses and the chance of contamination which affect the Integrity of the CRM and limit its usefd life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes’ recommendations that solution standards be 
assigned a one-year expiration date. 

. 

12.0 NAMESAND 

Certiflcation Date: February 101 *(Io3 
Expiration Date: 
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inorganic v m n t u r e s  / iiv Babe 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-rnail: ivsalesQistandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures 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 labet(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Yttrium in 1.4% (abs) HNO3 

Catalog Number: 

Starting Material: Y203 
Starting Material Purity {%): 99.999727 
Starting Material Lot No 99189010YL 
Matrix: 

CGYI-1, CGYI-2, and CGY1-5 
Lot N urn ber: X-QYO4101 

1.4% (abs) HN03 

CERTlFlED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 pg/mL 

Certified Density: 1.010 g/mL (measured at 22" C) 

The Certfied Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
cakulation of the certified vaiue and the uncertainty: 

certiriedVaiuea$=m a= mean 
n XI= indirridual msults 

ovu 
n =  nurrberdmeaswemts 
DS = 7hesurrmation d all signlriiant estimted erlws 
(Most commn are the mcrsfrminstrutmtd measwerrent, 
welghing, diMlonto velum, and the fixed erra refmted on t he 
MST E#% certllicde d irratysts.) 

Uncertainty (3 = 

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 withln the stated uncertainties. Thls agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via dlred 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 dllution errors. 

4.1 Assay Method #I 1004 f 4 pglmL 
1CP Assay NIST SRM 3167a Lot Number: 790412 

lo06 f 2 vglmt 
EDTA NIST SRM 028 Lot Number: 880710 

Assay Method #2 

http://ivsalesQistandards.com
http://www.ivstandards.com


0103C9 
4.2 

4.3 

4.4 

BALANCE CAliBRATlON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhatt 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 8221260017-98. All analytical balances are calibrated evefy 4 months by Gemart Scale Cop. of 
South Amboy. The balances are calbrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/26001748. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denstties are calibrated vs standard 
thermometer No. 903-2680 which was certWd in accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos, 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 238090. 

0 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPIWIS 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 egch element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M - Checked by ICP-MS . 0 - Checked by ICP-OES I - Spectral Interference 

6.0 INTENDED USE 
For the calibretion of analyti&l instruments including but not flmited to the following: 
ICP-MS, lCPIoES, 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 Urnit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M U 0.00198 

Q V 0.00080 

E Yb < o.oO099 

s y  

Q Zn 0.00025 

Zr < 0.00070 
s - Sofution Standard Element 



010310 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Seftey 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 8oard (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundt for Accreditation (RVA) 
Entidad Nlexicana de Acrediiacion, a.c.(EMA) 
Members of IQ Net lnternationa 1 Certification Netwo@: 
Argentina (IRAM), Australia (QAS), Austria (mS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubiic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethetiands (KEMA), Norway (NCS), 
Poland PC8C Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10:3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers'' - Reference Materials Production - Accredited A2LA Certfficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom [UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFRS0 Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 lSoflEA l f O P k  - 1998**0eneral kequirsments for the Competence of Testing and Calibration" 

40.6 10CFRZ1 - Nuclear Regulatory Comrnlsslon - Reporting Defects and Non-Cornpliance 

10.6 MlLSTD46662A (ObsoleWObsewed) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALlDm 

91.1 IV Shelf Life - The period of time during which the concentration of the analfle(s) In a proper& packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical Instability. 
Transpiration studies (P-SPOICEO) of chernlcally-stable solutions performed at Inorganic Ventures I IV Labs indkate 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 transpiration 
losses and the chance of contamination whtch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 24,2004 

Exdration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertiRcate Prepared By: JoAnn Struthem, QA Administrative Assistant 

Cerwlcatb Approved By: Katalin Le, QC Manager 

CertIfyfng Offlcet: Paul Gaines, Chemkt, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 Dv l a b s  

195 lehlgh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail : ivsalesdivstandards. com we bsite: www. ivstandards. corn E 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 I1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 ‘Quality System Guidelines for the Production of Reference Materials,“ 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRNl Custom-Grade 1000 p@mL Zirconium in Hz0 tr. HNOI tr. HF 

Certified Density: 0.999 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
QertlmCiValue 0 = a 

m a i n d y  w =21(ers1E 

(Q= MBan 

n =  nurrberotmeasurrrments 
E8 = lhe Summation d all dgrWiant estinceted etm 
(Most cammnanetheerrusfromltlstrurrertal mewetrent, 
weighina, clikrtionto vdure, and theflxed erru reported on t he 
Ntm certaicale d anabsts.) 

n XI = midud results 

~rp’” 

TRACEABILITY TO NIST AND VALUES OBTAINED 6Y INDEPENDENT METHODS 
D ‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.’ (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 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 enors. 

4.1 Assay Method ll 1004 i 2 pghL (Avg 3 runs) 
ICP Assay NlST SRM 3169 Lot Number: 090109 

Gravlmetrlc NlSf SRM Lot Number: See Sec. 4.2 
Assay Method #2 1000 pgImL 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001, The weights 
used for testing are annually compared to Gerhart Scale Corporation's master welghts and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST TraceabiMy numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cwp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. Them welghts are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 0 
THERMOMETER CALtBRATlON - The thermometers used in the detminatfon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by A S N  €77-87 and NET 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769~3,217368/p1~52.17624W1~52,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos, 92564,119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in ttre 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN yglml 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensithfe 
method for each element, is reported beiow. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

0.01416 

!!!! Sb < o.ooo99 

M As < 0.01981 

M Be 0.01981 

I2 Be 0.40048 

!!d Bi < 0.00079 

M 8 0.13864 

Q < 0.02123 

Q Ca 0.00809 

!!Q - e 0.00990 

M CS < 0.00059 

P Cr < 0.00881 

M CO < 0.00594 

h!! CU 0.01188 
M - Checked by ICP-MS 

!!!! < 0.01188 

M Er < 0.00990 

< 0.00594 

b!! < 0.00198 

M Ga 0.00198 

M Ge < 0.01188 

M Au < 0.00594 

- M Hf 0.04403 

!!A Ho < 0.00099 

M In < 0.01981 

M Ir < 0.00990 

p Fe 0.00344 

M La < 0.00099 

M Pb 0.00594 

6.0 INTENDED USE 

0 - Ched<ed by ICP-OES i - Spectral tntefference 

M Pr 0.00059 

M Re 0.00198 

&? Rh < 0.00198 

M Rb < 0.00198 

h?. Ru 0.00396 

M Sm < 0.00198 

P * ~0.00064 

M Se 0.01585 

P si < 0.80096 

AS 0.40048 

0 Na 0.02803 

M Sr 0.00099 

Q S c 0.28033 

M Ta 0.01386 

n - Not Checked For 

M lX? 0.05942 

!d Tb 0.00059 

M < 0.00198 

M Th < 0.00198 

bd Tm 0.00079 

M Sn < 0.00990 

8 < 0.16019 

!!!! w 0.01981 

M < 0.00198 

Q y 0.00401 

P Zn < 0.04005 

s 
s - Solution Standard Element 

For the calibraticn of analytical instruments including but not limited to the fOllOWlng: 
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 cortedian coefficients 
For detection limit and linearity studies 
For additional Intended uses, contact N Technical Staff , 



Hf Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElrY - This solution was mixed according to procedure W-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglsttatfon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councll for Accreditation (RVA) 
EntMad Mexicana de Acredbcion, a.c.(EMA) 
Members of JQ Net International Certlfica#on Networlr; 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia ( I C O ~ C ) ,  Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hunaanr (MSZ'l?. Ireland (NSAI), Israel (Sill, Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), . " . .  
Poland PCBC), Port" ai (APCER Singapore ($SB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chernicsl Testlng - Accredited AZLA Certificate Number 883.01 
10.2 ISO/lE& 17026 - 19d"General keguirements for the Competence of lestfng and Calibration" 

10.3 lSO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producemm - Reference Materials Production - Accredited A2LA CerWicate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BEL'TEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DAW) ,  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), N m y  (NA), * 
Portugal (IPQ), Slqapore (SAC-SINGUS), Spain (ENAC), Sweden (SWOAC), Switzerland (SAS), United Kingom (UKAS) 
end United States (NVLAP) (IC60 ES) 

- Domestic Llcenslng of Production and Utilization Facllitles 
10.4 1OCFRM) Appendix B - Nuclear Regulatory Commlsblon 

10.5 ?OCFRZl - NucIear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 HlLSfD9566ZA (Obsolete/Obsenred) 



010315 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the spscifed uncertainty 
range. She8 life is lknited primarily by transpiration (km of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / N Labs indicate a CRM 
shelf-llfe of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under spedal conditions 
that minimize transpiration and instability, the shetf 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 contamlnatlon which affect the integrity of the CRM and llmit its useful Jtfe. 
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 19,2003 

Esiama Expiration Date: 
' Ac; c.? r; i 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Adminktrative Assistant 

Ceftlficate Approved By: Katalin Le, QC Supenrisor 

Certifying Officer: Paul Gaines, Chemkt, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaies@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate a83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and labet(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - Generai and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g m l  Barium in 0.1% (ab)  HN& 2.0 

. CertIfj8d Density: 0.999 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse methad used to analyze this CRM. The following equations are used in the 
calculation of the curtifid value and the uncerttlnty: 

The independent samples t-test was used to determine if there b agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncerteintles. This agreement is a 
confirmation of the accurecy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby A can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (tS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NET vla direct comparison to NIST SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution eon .  

4.0 

4.1 Assay Method #l 998f 4pg/mL 
ICP A s s q  NIST SRM 3104a Lot Number: 992907 

1001 f 1 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

&=Y Method 

mailto:ivsaies@ivstandards.com
http://www.ivstandards.com
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M Te < 0.06343 

Q Tb < 0.00590 

M TI 0.00211 

' Tm < 0.00085 

M Sn < 0.01057 

!d 0.10571 

M w 0.02114 

!!! u < 0.00423 

M V < 0.00423 

~ M < 0.00211 

M Yb < 0.00211 

Q y o.oO04o 

Q Zn 0.00039 

4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited csllbration lab. The NET test number is 822Q60O17-98. 

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 outllned by ASTM E7747 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated 16 standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NET test report Nos. 811/258522,811/2557078, and 236090. 

4.3 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate aft Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade sotutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below, Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fllter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q AI 0.000ii 

M Sb 0.00106 

M AS 0.02114 

s Be 

M Be e 0.00106 

M Bi < 0.00085 

11 B e 0.14800 

- M 0.00634 

Q Ca 0.00072 

&! ce 0.01057 

!d CS 0.00063 

hd Cr < 0.01057 

!!A co  < 0.00634 

M DY < 0.01269 

!!! Et C 0.01057 

Q .  Eu c o.00040 

M Ga 0.00211 

P Gd < 0.00052 

M 0.01269 

M Au 0.00634 

!!h Hf < 0.00423 

M Ho < 0.00106 

M Ir c 0.01057 

$2 Fe 0.00062 

M La 0.00106 

bo In < 0.02114 

< 0,00400 

o.MK)85 

o.ooO09 

< 0.00846 

0.01 200 

< 0.00423 

< 0.00330 

< 0.01691 

< 0.001 06 

< 0.01057 

!!!! Pr < 0.00063 

M Re < 0.00211 

Y Rt.l 0.00211 

M Rb 0.00211 

M Ru 0.00423 

P Sm C 0.00071 

Ed SC 0.02114 

se < 0.01691 

Q Si < 0.00340 

M AS e 0.00423 

M Na c 0.21142 

9 Sr 0.00379 

P s < 0.02500 

M CU 0.01269 M Pb 0.00020 P K < 0.00180 Q fa < 0.00690 M Zr < 0.01057 

0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS 

6.0 INTENDED USE 

n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments inciuding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytiil methods 
For the preparation of "working reference samples' 
For interference studies and thu detemination of correction Coeffkknts 
For detectlon limlt and linearity studies 
For additional intended uses, contact IV Technical Staff 



010318 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMEN7AflON 

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 Regiartntion - QNll Certificate Number 010105 
Recognlred bv 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Outch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certificatlon N etwQgJ$: 
Argentina (IRAM), Australia (QAS), Austria (OW), BetQium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONT€C), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-CIA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ) Spain (AENOR) Swittertand (SQS) 

- Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requlrements for the Competence of Reference Material Producen" - Reference Materials Production - Accredited MU Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Wngdm (UKAS) 
and United States ( N W )  (tCB0 ES) 

- DomesUc Llcenrrlng of Production and Utlllzatlon Facilities 

10.2 ISOIIEh l702k - 19d"General kequlrements for the Competence of Testing and' Calibration" 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission 

10.6 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MILST0-45662A (Obsolele1Obsenfed) 
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1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Lif. - The period of time during which the concentration of the analyte(8) in a properly packaged, unopened, and 
unused standard stored Under environmentally controlled and monitored conditions will remain wlthin the specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solutlon) and infrequently, by chemical instability. 
Transpiratlon studtes (P-SPO1020) of chemically-stable solutions performed at lnorganic Ventures I N Labs indicate a CRM 
shelf-llfe of four yean for solutions packaged in 5OO-mL low density polyethykne battles. When stored under special conditions 
that minimize transpiration and Instability, the shelf Me can be extended past this Ilmk 

11.2 Explratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the lntegrlty of the CRM and lhnR Its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recornmtndatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 28,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared EBy: JoAnn Struthers. QA Administrative Assistant 

Certificate Approved BY: Kataiin Le, QC Supewisor U L  

Certifying Meet :  Paul Gaines, Chembt, Senlw Technical Dimdor 



010320 
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-mai I: ivsales@vstandards. corn we bsit8: www. ivstandards . corn E c e r t i f i c a t e  of a n a l y s i s  
e 

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg!mL Beryllium in 2% (abs) H W 3  

Certified Density: 1.023 g/mL (measured at 22" C) 

The Certified Value Is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

a w t r i v u ( q l =  m= mea 
n %I= mickid m a s  

(rSra 

n =  nurrberafrmamts 
88 = The Swrrnstkm d all signifiiant estimted erms 
(Most c m  are the etwsfrwninstrumtal measurerrent, 
weighing, dllutlon to volurre, and the fixed erru reported on t he 
NBT certtficate of mabsis.) 

Uncwtainty (# = 21h2slFla 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NET SRMs. The unceltainttes for  each certffied vatue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1007 f 4 pg/mL 
ICP Assay NlST SRM 310% Lot Number; 892707 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1002 VglmL 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MW1. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gefhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822126001 7-98. 

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.: 769543,2173681769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALtBRAnON - in-house procedure 3-QC-002 is used to calbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 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. 

e AI < 0.00800 

M Sb 0.00109 

M AS < 0.02175 

b! Ba 0,02175 

s b  
M Bi < 0.00087 

0 0.01200 

M Cd 0.00652 

0 Ca 0.00164 * 

Ce 0.01087 

M CS 0.00065 

0 Cr 0.00900 

M CO 0.00652 

!!!? CU < 0.01305 
M - Checked by ICP-MS 

M DY 0.01305 

M Er < 0.01087 

M EU < 0.00652 

k! Gd 0.00218 

M Ga < 0.00218 

h?, (& 0.01305 

h!! Au 0.00652 

&? Hf < 0.00435 

!!!! Ho < 0.00109 

M In < 0.02175 

M Ir < 0.01087 

Q Fe 0.00268 

M La e 0.00109 

!d! Pb 0.00852 
0 - Checked by ICPIOES 

Q Li 0.00002 

M LU < 0.00087 

9 MJ < 0.00003 

0 Mn < 0.00002 

Q &I 0.01500 

!d M O  < 0.00435 

M Nd < 0.00435 

!!d Ni < 0.65245 

M Nb < o.ooio9 

M Pd < 0.01087 

n p  

M Pt < 0.00435 

os 

Q K < 0.10oO0 
i - Spectral Interference 

!d Te 0.06525 

M Tb < 0.00065 

M < 0.00218 

0.00218 

M Tm 0.00087 

M Sn < 0.01087 

M Ti < 0.10874 

M W .0.02175 

&! Yb < 0.00218 

- M y 0.08699 

Zn 0.04350 

M Zr < 0.01087 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples' 
For interference studies and the determination of correction coeffidents 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for 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 
Recog nired 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 ]Q Net International Certlfication Network: 
Argentina (IRAM), Australia (QAS), Austria (as), 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 (MSTT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chernlcal Testing - Accredited A2lA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2lA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEQAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (ICBO ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Fadllties 

10.2 ISO/IE& 17025 - 499!!"General Requtrements for the Competence of Testing and Calibration" 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MllST046662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf life - The period of time during which tho concentration of the analyte(s) in a property padraged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions MI1 remain within the spec%& uncertainty 
range. Shelf l i  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemicallystable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged In 500=mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned B one-year expiration date. 

Certification Date: January 08,2004 

u 
112005- 

Expiration Date: 



12.0 NAMES AN0 SIGNATURES OF CERTIFYING OFFICERS 010323 
Certificate Prepared By: 

Certlficate Approved By: 

Debbie Newman, Production Manager 

l c A d &  &- Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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I n o r g a n i c  venIturids / i v  l a b s  

195 lehigh avenue, suite 4, lekewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandatds.com website: www.ivstandafds.com B c e r t i f i c a t e  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglmL Chr~rnium'~ in 1.4% HNO, labs) 
Catalog Number: CGCR(3)1-1, CGCRt3)l-2 and CGCR(311-5 

CERT1FIED CONCENTRATION: 995 =t 3 pgImL 
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 (x) = &, 
n 

= mean = individual results n = number of measurements c S i  = The summation of all significant 
estimated errors. 

Instrument An8lyd8: 995 f 3 pg/mL (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 12a. 

Calculated Value: 1002 flgtmi. 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN PglmL: 
Custorn-Grade solutions tested for trace metallic impurities by ICP-MS were m a l m  in an UtPA-Fittered Clean Room. 
An ULPAcFilter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 
Sb - M A t  

M m  - M B e  - M B i  

- M Cd 
1 0 Ce 

cs 
cs 

p Cr 
g co - M Cu 

M e  

0.0028 
<0.000050 
co.oo1o 
<0.0010 
<0.o0o060 
C O.oQoo40 

0.0070 
<0.00030 

0.001 1 
<0*00050 
< 0.000030 

c 0.1 0 
< o.ooO60 

<0.00060 
< 0.00050 
<0.00030 
<0.00010 

0.00070 
< 0.00060 
<0.00030 
<O.O0020 
<O.ooOo50 
co.10 
< 0.00050 
eo.10 
c 0.000060 
0.00039 

<0.0010 
<0.000040 
<0.010 
<o.oso 
co.10 
<0.00020 
<0.00020 
co.10 
<0.000050 

<0.00050 

<0.00020 

< 0.000030 
c0.00010 
< 0.000 1 0 

0.0066 
0.01 7 

< 0.0001 0 
co.oo1o 

co.10 
0.00070 
0.01 6 

<o,oo0o5o 

<0.00070 

- M Te 
M T b  

i i n  
M m  
c M Tm - M Sn 
M Ti - M W  - M U  

- M Yb 
c M Y  

- M Z r  

- 

i v  

- o z n  

C0.0030 
< 0 . ~ 3 0  
<0.00010 
<0.00010 
co.000040 
<0.00050 
<0.0060 
<0,0010 
<0.00020 

co.o0O1o 
<0.0040 
<0.10 
<0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES I - spectral interference n - not checked for s - aoJution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): I . O l O  g/mL 
QA:KSL I I ~ ~ O U ~ J T I L  

Qoelity Assurance Manager 

(over) 

mailto:ivsales@ivstandatds.com
http://www.ivstandafds.com
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e QUALrrY STANDARD DOCUMENTATlON 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Na : Argentina (!RAM), Australia (OAS), Austria Cc)QS), Belgium 
(Avinter) . Brazil (FCAVI. Canada (QMI1, H O ~ Q  Kona (HKQAA), Columbia {ICONTEC), Czech 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883,02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA CertiRcate 883.01 

1 OCFR5O Appendix B - Nuclear Regulatory Cornmission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRPl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Phase contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Q u a t i  Standard certifications . 

4. MIL-STD-45 662A 
5. 
6. 

STABlLrrYl EXPIRATION DOCUMENTATION 

Shdf U ~ S  - The lenath of time that a D rot>eriv stored and p a c m  standard will remain within the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
inorganic Ventures' Standard Solutions are chemically stable indefinitely, Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 2 1 months. 

Expiration bate - The date 
recomme:E F y  $ i t 8  state and federal regulatory agencies. Transpiration issues @ 
repeated use of solutions over a one year period may adversely affect the integdty of the 
standard. 

hi tandard solution should not be use& A one year expiration da 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 jmn filter and in-house procedure 

IV-PACK401 is used to  clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All balances are checked daily using in-house 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 4283596 and 454678. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights ate tested annually by a NIST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERNIOWER . . CALIBRATION 
The thermometers used in the determination of the final densities are calibrated VI standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543,  21 7368/769543, 21 7368/Pt 4452, 176240/P14452, 176240. The In-house 
procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to  NlST Identification Nos. 92504, 119016, 471047 and NET test report Nos. 811/258622, 811/2557078, and 
238090, 

All customers ate encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-5696799 I N T 1  1-732-901 -1 900 FAX 1-732-9O1-1903 E-MAIL lWech@k$tandards.cwn 

-2- 
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i n o r g a n i c  v e n t u r e s  I I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ksales@ivstandards.com website: w w .  ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRiPTiON OF CRM Custom-Grade 1000 VglrnL Copper In 2% (abs) HNO:, 

Certified Density: 1.014 g/mL (measured at 22" C )  

The cerwled Value Is based upon the most precise method used to analyze this CRM. The following equations are used In the 
calculation of the &fled value and the uncertainty: 

c8rtiliedV;due 0 = &!& a= MBan 

n =  mJrrt3erd-ts 
lllS = The summation d all sigmfiiant stirrated e m s  
(blost c m  am the errorsfrominstrmrRal me- 
weighing, dilution to voiwre, ad the fixed erru reported on t he 
NlsT ERdI certlficale of malysis.) 

n %I = ituwldual results 

to'" 
-am ($ =2Jl!aslw 

The independent samples t-test was used to determine if there is agreevnt between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement wlthln the stated uncertainties. This agreement is a 
confirmation of the accuracy of thls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usuatly 
national OT International standards, through an unbroken chain of comparlsons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 8.10) 
0 This IV product Is Traceable to NlST vla direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM unmrtainty mor and the measurement, welghing and volume dilution errors. 

4.0 

4.1 Assay Method #l 1005 i 2 pglmL 
ICP Assay NET SRM 31 14 Lot Number: 89181 1 

1006 f 2 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

w a y  Method #2 

mailto:ksales@ivstandards.com
http://ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number &tMM-OOl, 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 6924764 - Class 2. 
The NlST test number is 82U280017-98. All analytical balances are calibrated way 4 months by M a r t  Scale C#p. of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight set. These Weights are tested 
annualty by a NlST I NVLAP accredited calibration lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs Standard 
themtometer No. 903-2680 whlch was certified In accordance Mth the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368P14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-OOl .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace metallic fmpurities 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-Flttered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 yrn. 

0 AI < o.Ooo90 

-. M Sb < 0.00252 

- M As < 0.05045 

- M Ba < 0.05045 

- M Be 0.00252 

y Bi < 0.00202 

6 < 0.35312 

- M Cd c 0.01513 

- 0 ca 0.60011 

M ce < 0.02522 

- M Ch < 0.00151 

- M cr < 0.02522 

- M Co < 0.01513 

9 cu 
M - C k W  by ICP-MS 

M Oy < 0,03027 

M Et < 0.02522 

M Eu 0.01513 

- M Gd 0.00504 

- M Ga 0.00504 

II) 

L 

M Oe c 0.03027 - 
M Au 0.01513 

M Hf 0.01009 

M Ho < 0.00252 

M In c 0.05045 

M Ir < 0.02522 

9 Fe 0.00054 

- M La < 0.00252 

L M Pb O.OOO50 

- 

- 
- 

0 u < 0,00002 

M tu < 0.00202 

- 
- 
g Mg 0.00001 

g Hg < 0.01500 

M Mn < 0.02018 
I 

M Mo < 0.01009 

M Nd < 0.01009 

M Ni e 0.04036 

M Nb 0,00252 

- n Os 

M Pd < 0.02522 

p P < 0.00260 

- 
- 
II) 

- 
- 
M Pt < 0.01009 

- 0 K < 0.00480 

- 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00151 

M Re < 0.00504 

M Rh 0.00504 

M Rb < 0.00504 

c M Ru 0.01009 

M Sm e 0.00504 

- M Sc 0.05or15 

M Se 0.04036 

0 si < 0.00340 

M Ag e 0.01009 

0 Na 0.00044 

M Sr < 0.00252 

- 
- 
- 
- 

- 

- 

- 
.LI 

- n S  
M la < 0.03531 

n - Not Checked For 
c 

For the calibration of analflcaf instruments Indudhg but not llmlted to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the vaudation of analytical method8 
Far the preparation of Worklng reference sampW 
For intwbrence studies and the detsrmlnatlon of correction coefficients 
For detection llrnlt and linearity stud& 
Fw additional Intended uses, contact IV Technical Staff 

M Te < 0.15134 

M Tb 0.00151 

- 
- 
M TI O.OO504 - 
M Th < O.OO504 
.L 

- M Tm 0.00202 

0 Sn 0.00439 

M Ti < 0.25223 

- M W < 0.05045 

0 M U < 0.01009 

V < 0.00300 
- 
M Yb < 0.00504 

M Y 0.20178 

M Zn 0.10089 

M Zt < 0.02522 

- 

- 
- 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Oata sheet for information regarding thls CRM. 

9.0 HOMOGENETP/ - This solution was mlxed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.0 QUALIN STANDARD DOCUMENTATION 

10.1 IS0 9Wl:ZM)O Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditaflon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Outch Caundl for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 

. Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlca! Testing -Accredited AZLA Certtficate Number 883.01 

10.3 ISOnEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Materials Production - Accredited A2LA Certiftcate Number 883.02 

A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), AusMa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czedr Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Getmany (DAR), H o n g  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), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.2' ISWE& 17018 - 1999 "General ~equlrements for  the Competence of Testing and Calibration" 

10.4 1OCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllitles 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MI L-STD-MWZA (0bsoleteK)bsewed) 
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11 .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged. unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain within the speufied uncertainty 
range. 8helf life is limited primarlly by hnsplration (loss of water from the solution) and infrequently, by chemical instablllty. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indlcate a CRM 
shelf-life of four years for sdutlons packaged in 500-mL low density polyethylene bottles. When stored under spedal conditions 
that minimke transpiration and instability, the shelf life can be extended past this limtt. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of 8 CRM increases transpitation 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 02v *0°3 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CeMcate Prepared By: JoAnn Struthers, QA Administrahive Assistant 

lc#&&- certificate Approved By: Katalln Le, QC Supervisor 

Certifying Mflcec Paul Gaines, Chemist, Senior Technical Olrector 
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010350 
rganBc v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsalesQiistandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

tr'ficate 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 #88342. The certificate is designed and the certified vaiue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Nickel in 1.4% (abs) HNOj 

The Certified Value is based upon the most prsdse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

C W t M V a l U ? O = =  Q =  mean 

Uncertainty (* = 2 & 3 - 3 ~  

n XI= mkjual reads 

OP 
n =  mrr)3erdrmasmrmts 
I$ = Themmat'm d all sigrifiiant astirr8ted m 
(Most c m  am the mcrsfrm W m W  mew- 
weighing, ditutionto volurre, anb thefixed wm reported onthe 
NlsT SM certYkate d snalysis.) 

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 agmment within the stated uncertainties. Thfs agreement is a 
confinnation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAJNEO 8 Y  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 cornpadsons all havlng stated uncertainties.' (fSO VIM, 2nd 
ed., 1993, definition 6.10) 
0 This N product is Traceable to NtST via direct comparison to NlST SRMS. The uncertainties for each certified value are 
reported, taking into account the SW uncertainty e m  and the measurement, weighing and volume dilutbn e r m .  

4.0 

4.1 Assay Method #I 999f tivg/rnL 
ICP Assay NlST SRM 31 36 Lot Numbsr. 00061 2 

1002 f 2 iJglmL 
EDTA NIST SRM 928 Lot Number: 880710 

A-Y Method #2 

http://ivsalesQiistandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances 8fe checked dah ushg hhouse procedurs number 6-IMM-001. Tbe WdgMS 
used for testing are annually compared to M a r t  Scale Corporation's master weights and are traceable to the National 
lnstkute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - C k  2. 
The NIST test number Is 822/260017-98. All analytical baiancea am calibrated evwy 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are cellbrated with a class 1 and/or class 2 analytical weight set. These weights am tested 
annually by a NlST I W P  accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALlBRAllON - The thennometen used in the determlnaHon of the final densities are calibrate4 vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: 769543,217368n69543,217368/pI4452,176240/P14452,176240. The 
in-house procedure No. is 2-QWOl .Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NlST Identification Nos. 92564,1lWt6,471047 and NlST test report Nos. 81 11258522,Bi 1t2557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse procsdunt 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 METALttC IMPURITIES (TMI) DETERMINED 8 Y  ICP/MS AND ICP-OES IN p@mL 
Custom-Grade solutions are tested for trace metallic impurities by M a l  ICP-OES and ICP-MS. The result fmm the most sensitive 
method for each element, is reported below. Solutions tested by ICP-hAS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fbr is 99.9985% efficient for the removal of partides down to 0.3 urn. 

M Oy e 0.065?7 

M Er 0.05481 

M Eu < 0,03289 

M < 0.01096 

M Ga 0.01096 

M (30 0.06577 

&! AU < 0.03289 

!d Hf < 0.02192 

M 0.00548 

M In < 0.10962 

Q Fe 0.00156 

!kl < 0.00548 

M Pb < 0.03289 

!d Ir < 0.05481 

Q Li < 0.00606 

M Lu 0.00439 

P W  0.00002 

M < 0.04385 

P Ha < 0 . 0 ~ 1  

M Mo 0.02192 

M Nd 0.02102 

Ni 

M Nb 0.00548 

Q a  
M pd < 0.05481 

P p < 0.31280 

M < 0.02192 

P K 0.00043 
0 - Checked by ICP-OES I - Spectral Interference 

kd Pr < 0.00329 

M Re < 0.010~6 

M Rh c 0.01096 

M c 0.01096 

Ru 0.02192 

M Sm < 0.01098 

16 sc < 0.10962 

Q Se < 0.01877 

P si 0.'00188 

M 4 < 0.02192 

P Na 0.00102 

M Sr < 0.00548 

p s 0.07820 

M Ta < 0.07674 
n - Not Checked For 

M TO 0.32886 

Tb < 0.00329 

M TI < o.oio96 

M Th 0.01096 

0 Ell U 0.02192 

M v < 0.02192 

M yb < 0.01096 

M Y < 0.43849 

Zn 0.00189 

M 23 0.05481 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the follawing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytlcal methods 
For the preparation of 'working reference samples' 
For interference studii end the determinaUon of correction coeffidents 
For detectlon h i t  and linearity studk 
For addltionel Intended uses, ?tad N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MA?ERIAL 
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8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This sohtion was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.0 QUALITY STANDARU DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-FWB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Enfiad Mexicana de Acreditacion, a.c.(EMA) 
Members of jQ Net tntemstional Certification New-: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcai Testing - Accredlted A2LA Certificate Number 883.01 
10.2 ISOI Id  1702k - 1999 "General kequiremenb for the Competence of Tmting and Calibration" 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognltion Agreement Portmrs: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), tWy (Srr) 
(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), Unlted Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFR50 Appendix 6 - Nuclear Regulatory Commbion - Domestic Ucensing of Production and Utilization Facilities 

10.5 10CFWl- Nuclear Regulatory Commkslon - Reportrng Defects and Non-Compltance 

10.6 MlL-STD46662A (ObsoletdObWvOd) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l TV Shelf Llfo - The period of time during which the concentration of the analyte(8) in a properly packaged, unopened, and 
unused standard stored under environmentally cmtrokd and monitored conditions Wit1 remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (low of water from the solution) and infrequently, by chemical instability. 
Transpiration studles (P-SPOlOZO) of chemically-stable solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-life of four yean for solutions packaged In 5OO-mL low density polyethylene bottks. When stored under special condluons 
that minimire transpiration and instability, the shelf Me can be extended past this Iknk 

I 1  .Z Expiratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM Increases transpiratlon 
losses and the chance of contamination which affect the integrity of the CRM and limlt its useful lib. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 23,2003 
Expiration Date: 



42.0 NAMES AND SIGNATURES OF CERTJFYING OFFICERS 010333 
Certtficate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senfor Technical Director 



010334 
h o r g a n l c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-rnail: ivsales@vstandards.com 4 website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Yentures 1 N Labs is an 1so Guide 344000 CeWfiled Reference Material (CRLU) Manufacturer: 

Ceruficate -02 The certificate is designed and the certffied value@) and unceWnty(ies) are 
detem?ined in accmince with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and W ( s ) ,  
Is0 Guide 34-2000 " a u a # t v Q & ~ ~  G ~ k h h k  t k ~  the Producbon ' of Reference Matetiais," and Is0 Guide 35-7989 
"Certification of Reference Matedais - General and Statisical Principles. 

l2.0 DESCRIPTiON OF CRM Custom-Grade 1000 pghL Boron In HzO 

1.0 

4.0 

Catalog Number: CGBI-9, CGBI-2, and CGBI-5 
Lot Number: W-BO2WZ 
Starting Material: WBO3 

Certified Concentration: 999 f 2 pg/rit'-. .. . 

Certified Densky: 

the uncertainty: .... 
cl3rtiTb3d Value 03 = Qb'x_I 

UncertaWy (*$ 

1 .QOI g/inL (measured at 220 C) 

The Certified Value Is the instrumen 

n .  

he 

TRACEABILITY TO NlST AN 
O'Propertyoftheresultofameq , , . .  ndad whereby It m"b4 relatbd to Wfed rwferemes, usually 
natlord w International standards;thkgh an unbroken chaln Ot compa~sons aI1:hadng stated wlartobrties? (IS0 VIM, 2nd 
ed., 1893, definition 6.10) 
0 This IV product is Traceable to NISl .v ia  dlrect cornpadm to NlS?..SRMs;"the uncertaintiesfor each certifiGd value am 
reported. taking into account the SRM uncertainty mor aM .the measu'reryIt weighing and volume dtlution e m .  

4.1 Assay Method #l 999 f 2 @IIL (Avg.2 IWIS) 

,. .. 

ICP Assay NJST SRM 3107 Lot Number. 991907 

mailto:ivsales@vstandards.com
http://www.ivstandards.com
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4.2 BALANCE GALlBRATlON All balances am checked dally using inhouse procedure number 6-IMW1. The wek$ItS 

used for testing are annudly compated to Gemart Scale cOrporatlon'8 masku WtS and are traceable to the Natbnal 
Institute of Standards and Techndogy (NIST). The NlST Tracsabillfy numbers are 892476 - Cla~ss 1 and 692476A - Class 2. 
The NlST test number Is 822/280017-98. All anarytlml balances are dbrated every 4 months by Gemart $Gale Gorp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 anal- weight set. These wefghts are tested 
annually by a NlST 1 NVLAP accredlted calikation lab. The NIST test number Is 822/260017-08. 

THERMOMETER CALIBRATION - The thermometers used &I the determination of the Anal densities EVB calibrated vs standard 
thmmeter No. 903-2680 which was cerhlfled in accordance With the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,237368/789543,217368/Pt4452,176240/P144!j2,176240. The 
In-house procedure No. is 2-ClC-OOl.The~ters whlch are not calibrated vs standard themwxneter No. 903-2680 are 
traceable b NET IdenUficatbn Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,81lI2657078, and 236090. 

e 
4.3 

4.4 

TRACE METALLIC IMPURITIES @MI) DETERMINED BY ICPIMS AND ICPIOES IN pg1mL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The res@ from Vle most sensit)ve 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clem Room. An 
UWA-Filter Is 99.9985% efficient for the removal of partides down to 0.3 pm. 

GLASSWARE CALIBRATION - In.house procedure 366-002 Is used to calibrate all Class A olassware used in the 
manufactwa and quality control of Custom Grade Standards. 

5.0 

- 0 AI o.oO09o 

Sb < 0.60050 

g As 0.01000 

Q Ba 0.00010 

Q Be < 0.00017 

&? 8i O . O W 0  

5 i B  

c M Cd < 0.00300 

Q Ca < 0.00001 

I.L 0 Ce 0.00300 

- M Cs < 0.00090 

cr e 0.00500 

- 0 co < 0.00110 

cu < 0.00600 
M - Checked by ICP-MS 

!$ Dy < o.Oo600 

- M Er < 0.00500 

- M Eu 0.00300 

M Gd < U.OOlU0 

Q Ga < 0.00160 

- M Ge 0.006M) 

- M Au 0.00300 

.I 

M Hf, e 0.00200 
.L 

- M Ho 0.00050 

M In e 0.01OOO 

M Ir < 0.00500 

- 0 Fe < 0.00110 

M La < O.OOO50 

- 

- 
Pt, < 0.00300 

0 u < 0.00002 

Lu 0.OOMO 

0 Mg 0.00006 

- 0 Mn < 0.00002 

g Hg 0.01500 

- 

- M Mo < O.OO200 

- M Nd < 0.00200 

Q Ni e '0.00230 

- M Nb e O.WO!jO 

4 0 s  

- 0 P 0.00250 

M Pd 0.00500 

M Pt 0.00200 

..I. 0 K O.OO300 

- 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00030 

M Re < 0.00100 

M Rh e 0.00100 

- 
- 
- 
& Rb c 0.ob100 

M Ru e U.00200 

&! Sm c 0.00100 

0 sc o.oooo2 

e se o.oO620 

& AQ c 0.00200 

Q Na < O.OO010 

M Sr c O.OO050 

- 

- 
0 SI 0.00067 - 

- 
Q s < 0.1ooOo 

M Ta 0.00700 

n - Not Checked For 
- 

6.0 INTENDED USE 
Far the calibration of analytical Instruments lnduding but not llmited to the fotroWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XFF, and OCP 
F a  the validation of analytical methods 
For the preparation of kxklng reference samples' 
For interference studies and the detef'~nkmUon of umction coefRdents 
For detection limit and Iineadty sfudles 
For additional Intended wes, cantact IV Technical Staff 

- M f a  < 0.03000 

- M Tb 0.00030 

- M n c o.ooi00 
- M Th 0.00100 

- M Tm 4 0.00040 

M sn < 0.065oO 

y TI < 0.05000 

- M w e 0.01Ooo 

- M U < 0.00200 

0 v 4 0.00083 - 
M Yb < 0.00100 

M Y < 0.040o0 

- 
- 
Q zn < o.ooo19 

- M Zr 0.00500 
8 - solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010336 

8.0 HmRDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procebm IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 3001:2000 Qwtity Management System Registmtion - QMI CertMcate Number 010108 
Recognhed by: 
Regbbar Accreditation Board (ANSI-RAB) 
S t m k d s  Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members d IQ Net International Certlflcation Network: 
Argentina ( I N ) .  Australia (QAS), Austria (&IS), Belgium (Avlnter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKW), 
CdumMa (ICONTEC), Czech Republic (CQS), Oenmark (OS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (ELOl), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), ltary (CISQ), Japan (JQA), Kwea (KSA-CIA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia ($la), Spain (AENQR), Switzerland (SQS) 

- Chemical Testlng Accredited A2lA Certificate Number 883.01 
10.2 Bond 17025 - 1999 "General kquiramentr for the Competence of Testing and Calibration" 

10.3 ISOliEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Werialo Production - Accrsdited A2lA CerMcate Number 883.02 

A2lA Mutual Recognitlon Agreement Partn4rs: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kmg (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), RepuMic of K m a  (KOLAS), The Netherlands (RvA), New Zealsnd (IANI), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGMS), Spain (ENAC), Sweden (SWEOAC), SwStterland (SAS), United Kir@om (UKAS) 
and United States (MRAP) (ICBO ES) 

10.4 I OCFRSO Appendix 6 - Nuclear Regulatory Commlsslon - Domestic Licensing of Production and UWzatlon Facltlties 

10.5 1OCFlizl- Nuclear Regulatory Commbslon - Reporting Defects and Non4ompliam 



11.0 DATE OF CERTIFICATION ANI) PERIOD OF VALIDITY 010337 

11.1 N Shelf Life - The p e w  of time d u m  which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored aonditlona Will remain within the spedfied uncertainty 
range. Shelf life is limited pfimadly by banspkstion (loss d water from the sdution) and infrequently, by chemical instabilty, 
Transpiration studles (P-SPO1020) of chemically-stable sobtions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life d four years for solutions packaged In 5OO-mL low density polyethylene bottles. When stored under special mdibions 
that mintrnlre transpiration and instability, the s h d  ilfe can be extended past this limit. 

11.2 Expiration Date - The date after which a CfW should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of wnbmtnatkm which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' reammendations that solution standards be 
asslgned a one-year expiration date, 

Certification Date: March 21 I 2003 
. . .  . . .  Expiration Date: 

. . . . .  182009- e. . . . . . .  . .  .... . . .  

. . . . .  
. .  

. .  
12,O NAMES AND SIGNATURES OF 

CertlfkatePreparedBy: ' '. JoAnn 

CartHicate Approved 8y: ~~w 

: , 

. . .  

. . . . . .  . . . . . . . .  I .. . .  . -  

Certifying officer: ';* 

. . .  
. .  

. . . . . .  
. . . .  . . . .  . .  

;: ., , . .  . . .  . . .  
. .  . . .  .. _. . .  

. .  . . . . . .  . . .  ., . . .  . . . . . .  . . .  . .  . . . . . . . .  . .  
. . .  



010328 
i n o r g a n i c  v e n t u r e s  / i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.h/standards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certjfied Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pgmL Molybdenum In H20 tr. NHIOH 

Certified Density: 0.998 g/mL (measured at 22" C)  

The Certified Value is based upon the most precise method used to analyze this CRM. The fotlowlng equations are used in the 
calculation of the cerufied value and the uncertainty: 
C % f . t M V - a = m  Q19= rn 

UWairrty Q =izwzsJE 
n XI= ~idualresults 

(fsM 

n =  mnt3erofr'mammnts 
I S  = The sumration d dl aglwarrt estirrated errors 
(Most c m  arethe wrasfrunlnstrwrerbd m m  
weighhg, dilution to volune, md the fixed wrcr reparted on t he 
NtsT SFaVl Wkate d araljsts.) 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY lNDEPENDENT METHODS 
0 "Propetty of the result of a measumnt  or the value of a standard whereby it can be related to stated references, usually 
national w intematknal standards, through an unbroken chain of cornparlsons all havlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV produd is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each c e M  value are 
mported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dltution errors. 

4. I h a y  Method #l 1004 f 2 WlmL (Avg 2 runs) 
ICP Assay NIST SRM 3134 Lot Number: 891307 

Gra~b18trk NlST SRM Lot Number: See Sec. 4.2 
Assay Method 12 1008 pg/mL 

mailto:ivsales@ivstandards.com
http://www.h/standards.com
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010339 
BALANCE CALIBRATION - AH balance3 are checked daily wring in-house procedure na'inber 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master wights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST fraa%abiltty numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 8221260017-98. All analytbl balances am calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These wights are tested 
annually by 8 NIST / NVLAP accreditsd calibration lab. The NlST test number iS 82u260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination ofthe final densities are calibmtfjd ys standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and SM Nos.: 769543,217568/769543,21736BIP14452,176240/p14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NtST 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 ICPIMS AND ICP-OES IN pg/mL 
Custom-Grade sotuttons are tested for trace metallic impurities by Axial ICPQES and ICP-MS. The rasult from the most mnsitive 
method for each element, b reported below. Solutions tested by ICP-MS wen analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides dawn to 0.3 pm. 

0 - Checked by ICP-OES i - Spedral lnterfetence 

6.0 INTENDED USE 
For the calibration of analytical instruments indudlng but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working rebmnce samples' 
For interference studb and the determination of comction coeffidents 
For detection limit and linearity studies 
For additional intended uses, contact IV Tecbnical Staff 

j Te 

M < 0.00060 

M < 0.00200 

M < 0.00200 

bl! Tm 0.00080 

hd Sn < 0.00998 

P Ti 0.00500 

811 w 0.05576 

M < 0.00200 

h? y < 0.07987 

M < 0.03993 

M a < 0.00998 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MpM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9061:2OOO Quality Management System Registration - QMl Certificate Number 01010S 
Recognized by: 
Registrar Accredbtion Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of JQ Net 
Argentina (jRAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (os), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Po al (APCER Singapore (PSB) Sbventa (SIQ), Spain (AENOR), Swftzerland (SQS) 

- Chemlcal Testing - Accredlted A Z U  Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2U Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (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 (IANt), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unfted Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRM) Appendix 8 - Nuclear Regulatory Commblon - Domestic Licensing of Production and Mlization F a c l l W  

tional Certlficstion Network: 

10.2 lSOllE& 1702k - i%O'Oeneral deequiments for h e  Competence of Testing and Calibration" 

10.5 1OCFRZl- Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MlLSTD4662A (Obsoiete10bsewed) 



010341 
3 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in 8 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 transpiratkm (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shetf-lii of four years for solutions packaged In 5OO-mL low densky polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf ufs can be extended past this hit. 

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 hit its useful life. 
lnorganlc Ventures I IV Labs concurs with state and federal regulatory agencies' recommndatlons that solution stamlards be 
assigned a one-year expiration date. 

Certification Date: July 23,2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

cerclficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying officer: Paul Oaines, Cbmhrt, Senior Technical Director 



010342 
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 E cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Phosphorus in H,O 
Catalog .Number: CGPl-1, CGPl -2 and CGPl -5 

Lot Number: W-POI I23 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value = ,& 
n 

(2) = mean xi = individual results n = number of measurements XS, = The summation of a l l  significant 
estimated errors. 

Cless~cal Wet Assay: 1006 f 4 pgtmt 
Method: Acidimetric Titration vs NIST SRM 84k KHP. 

Instrument Analysis: 1002 j: 4 yglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 3 139a. 

The independent samples 1-!est was used to determine If there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q f i  - M Sb 
M A S  - M Ba 
M Be - M Bi - M B  - M Cd 

- M Ce - M C s  - M Cr - M Co 
- M Cu 

- 0 c a  

< 0.040 
0.01 2 

<0.0010 
< 0.001 0 
< 0.000060 
< O.ooOO40 
<0.0070 
c0,00030 
<0.010 
< 0.00050 
<0.000030 
C 0.00050 
C 0.00030 

0.080 

M D?J - M Er 
Eu 

M Gd 
I M Ga - M Ge 
- M Au 
M Hf 

I M In 
M tr 
- 0 Fe - M L a  
I M P b  

- 

- 
M H* 

- 

C0.00060 
C0.00050 
<0.00030 
< 0 .ooo 1 0 

0.00070 
< 0.00060 
< 0.00030 
< 0.00020 
<0.000050 
C0.030 

0.00050 
<0.050 
C0.000060 
<0.00030 

c 0,OO 1 0 
<0.000040 
c0.0030 
< 0 .OO040 
c0.020 
< 0.00020 
c 0.00020 
<0,050 
<0,000050 

< 0.00050 

c 0.00020 

I M Pr 
M Re - M Rh - M Rb 
- M Ru - M Sm 

; :: 
9 Si 

- 0 Na 
M Sr 

- M Ta 

E AQ 

- - n S  

<0.000030 
<0.00010 
c0.00010 
co.00010 
c 0.00020 
co.ooo1o 

C 0.40 
<0.020 
< 0.00020 
c 0,090 
CO.000050 

C0.00070 

< 0.0030 
<0.000030 
co.00010 
co.o0o1o 
<O.ooOo40 
<0.00050 

<0.0010 
c0.00020 
<0.00020 
c 0.0001 0 
C0.0040 

0.0035 
C0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED 
QA:Kl (kv .o io lou~  

DENSITY OF SOLUTION (measured at 22°C): 1.001 g/mL . (over) 

Expires: 
Quality Assurance Manager .1$2005- 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

1. 
1 

IS0 9001 :2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria (OQSI, Belgium 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited AZLA Certificate 883.01 

1 OCFRBO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILITY/ EXPlRATlON DOCUMENTATION 

Shelf Life - The lenath of time that a sromrlv stored and Dackaned standard will remain within the 
sDecified uncertaintv, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federaf regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 0 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 (urn filter and in-house procedure 

IV-PACK-001 is used to clean all bottles, Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to  calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CAUBRATtON 
All balances are checked daily using in-house procedure number 6-JMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to  the National Institute of Standards and 
Technology (NIST). The NIST Traceability numbers are 4283598 and 454678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NiST I NVlAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NET Monograph 150 using NlST 
Test Nos. and Std Nos,: 769543, 2 17368/769543, 21 7368/PlM52, 1 76240/P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to NlST Identification Nos. 92564, 11  901 6, 471 047 and NlST test report Nos. 81 1/258622, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INTL 1-732-901-1 900 FAX 1-732-901-1903 E-MAIL Ivtech@ivstandards.com 
-2- 

mailto:Ivtech@ivstandards.com


01034% i n o r g a n i c  v e n t u r e s  / i v  I a  s 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: fvsales@ivstandards.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@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRlPTfON OF CRM Custom-Grade 1000 pglmL Silicon in H2O tr. HNOj tr. HF 2.0 

Catalog Number: 

Lot Number: WIs102082 

Starting Materiai Purity (O/O): 99.996367 

CGSIl-1, CGSII-2, and CGSII-5 

Starting Material: si02 

fhe Certified Value is based upon the most precise method used to analyze this CRM. The following equalons are used In the 
calculation of the artifled value and the uncertainty: 

CertWd Value 0 = #I= me81 

n =  n u n t w d m e m t s  
88 = Thea#rmatiOn d all Wkant  aditratsd "S 
(Most c m  am the errasfrorntnstrurrenhal measuram 
weighing, dilutionto volum, and thefhted m u  reported on t he 
W SFaVl certtflcate of gab*) 

n XI= lndAridual results 

@Itn 
Uncetta'Wy (d$ = m y I ' "  

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or intematlonai standards, through an unbroken chain of cornparim8 all havim stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlon 6.10) 
0 This IV product Is Traceable to NlST via direct cornparism to NlST SRMs. The uncertainties for each certified value are 
reported, taking tnto account the SRM uncertainty error and the measurement, weighing and vdume dilution e m .  
4.1 1000 f 5 yg/mL (Avg 2 runs) 

ICP Assay NET SRM 3150 Lot Number: 991 108 

Gtavimeblc NlST SRM Lot Number; See Sec. 4.2 

Assay Method #4 

Assay Method #@ 1001 pglmL 

mailto:fvsales@ivstandards.com
http://www.ivstandards.com
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BALANCE CALlBRATION All balances are checked daily U n g  in-house procedure number WMM.001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master welghts and are traceable to the Natlonal 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 092476 - Class 9 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated 4th a dass 1 and/or dass 2 analytical weight Set. These weights am tested 
annually by a NlST I NVW accredited calibration lab. The NIST test number is 822/260017-96. 

THERMOMETER CALIBRATION - The thennometers used In #e determhation of the final densities am calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outhed by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and SM Nos.: 769543,2173681169543,217368/P14452,176240lP14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers whlch are not calibrated vs standard t h e m &  No. 903-2680 are 
traceaMe to NIST Identitication Nos. 92564,119016,471047 and NtSf test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlBRAnoN - In-house procedwe 3-QC-002 is used to calibrate all Class A Glassware used In the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMJNED BY ICP/MS AND ICPIOES IN pglmt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, k reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.996Ei% efncient for the removal of partldes down to 0.3 urn. 

- 0 AI 0.02730 

*- M Sb 0.00113 

L M As < 0.02264 

- M Ba < 0.02264 

- 0 Be O.OOO91 

& Bi c O.oo091 

- 0 B 0.02409 

.I M Cd < 0.00678 

- 0 ca 0*0013!5 

- M Ce < 0.01132 

cs e o.oO068 

- 0 Cr < 0.00681 

- M Co 0.00679 

- 0 cu < 0.00454 

M - Chedrgd by ICP-MS 

Dy < 0.01358 

M Er < 0,01132 

M Eu 0.00679 

- M Gd 0.00226 

- 
- 
- M Ga < 0.00226 

- M Ge 0.01358 

M Au c 0.00679 

M Hf < 0.00453 

- M Ho 0.00113 

M In c 0.02264 

M Ir 4 0.01132 

- 0 Fe c 0.00499 

- M La 0.00113 

M Pb c 0.00679 

- 
- 
- 
c 

- 

- 0 u 0.00009 

0 Mg < 0.04981 

- M Lu < O.OOO91 

- 
M Mn < O.OO906 

- 0 Hg < 0.04991 

- 
- M Mo < 0.00453 

- M Nd 0.00453 

p Nt < 0.01044 

Nb 0.00113 

- n O s  

M Pd < 0.01132 

Q P < 0.02269 

- M Pt < 0.00453 

Q K < 0.00171 

- 

0 - Checked by ICP-OES I - Spectral Interference 

I M Pr c 0.00068 

M Re < 0.00228 

- M Rh 0.00226 

-.I 

- M Rb 0.00226 

M Ru 0.00453 

- M Sm < 0.00226 

0 sc o.oO091 

M Se < 0.01811 

- 
- 
g si 
y Ag c 0.00453 

0 Na 0.02008 

.- 0 Sr 0.00032 

0 s < 0.11342 

- M Ta 0.00200 

n - Not Checked For 

9 

- 

6.0 INTENDED USE 
For the dJbratlon of anatytlcal Instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

Forthe preparalion of W m  rekmce samples” 
For interference studlw and the detennination of Correctjon coeffidents 
For detedion lmit and linearity studies 
For additional intended uses, contact IV Technical Staff 

FOr the Vdd8tlOIl Of analytical m&hOd8 

M Te 0.06791 

M Tb < 0.00068 

M n < o.ooz.26 

M Th < 0.00226 

M Tm 0.0o091 

Sn < 0.01132 

- 0 Ti 0.01325 

M W < 0.02264 

- 
- 
- 
- 
.- 

- e - M U < 0.00453 
- - 0 v 0.00408 

M Yb 0.OoTLS 

M Y 0.09055 

M Zn 0.04528 

M Zr 0.01132 

- 
I 

- 
- 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 212.412 nm 0.02 I0.M pg6L 1 h Hf,Os,W,Ta 
ICP-OES 283,158 nm 0.03 / 0.004 rJsrsnc 1 ion a, Cs, Cr, Cd, Th 
iCP-h‘lS 28 m u  4OOO-Boooppt rrla M‘ “(Tly) 

HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Materlal Saftey Data sheet for information regarding this CRM. 

9.0 HOlVlOGENElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogenews. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Acpditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexican8 de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal Certification Netwow 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (iCONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 
lSO/lEk 17025 - 1999 “General kequirementr for the Competence of Testlng and Callbration” 
Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

lSOIlEC Guide 34 - 2000 ”General Requirements for the Competence of Reference Material Producers” 
Reference Materials Production - Accrsdlted A2lA Certificate Number 883.02 

A2LA Mutual Reco~nition Agreement Psrtners: 
Australia (NATA). Austria (BmwA), Belglurn (BELTEST) @KO-OBE), Canada (SCC). Chinese Talpei (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 (MLAP) (IC60 ES) 

1 OCFRW Appendix B - Nuclear Regulatory Commission - Domestic Licenslng of Production and Utillzatlon Facllitles 

40CFR21- Nuclear Regulatory Commlssfon - Reporting Defects and Non-Compllance 

MILSTD4662A (Obsolete10bservsd) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALlDm 

11.1 IV Shelf Life -The period of time during which the concantration of the analyte(s) in a properly packaged, unopened, and 
unwed standard stored under environmentally controlled and monitored conditions wlH remain wfWn the spedfied uncertalnty 
range, Shew llfe is Iimited primarily by transpiration (loss of water from the sdution) and Infrequently. by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions perfwmed 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 mlnlmlze transpiration and instabllity, the shelf Ilfe 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 transplration 
losses and the chance of contamination which affect the Integrity of the CRM and limit Its useful life. 
Inorganic Ventures I IV Labs concur$ with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 24,2003 
Expiration Date: mzlm= 

' 1 i 2 0 8 5 .  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: John S b u t k m  QA AdmM~trative h i S t a n *  :!+&.:::- . .. . .  . . .  . , , .( ,  .. . .. , .  . .. . ,, ,., .! . ' .  .. , 

.. .. . . . .  , . , 
. .  . . . .  . .  

. . .  ' . . .  . . . . .  ... ..... , i: .,. , : ., . . 
. .  . 

. .  3 .  . . '  

Cet'tlfiCate APPmed BY: Kataiin Le, QC Supervisor W r G , ,  

Certlfylng officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 leehigh avenue, suite 4, lakewood, nj 08701 usa 

e-maii: ivsales@iwstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901~1900 f a :  732-901-1903 

cer t i f i ca te  of a n a l y s i s  
* 

CUSTOhh-GRADE SOtUTtON 1000 pglmL Titanium in 1.4% HNO, tabs) tr. HF 
Catalog Number: CGTl 1 -1, CGTl1-2 and CGTll -5 This standard should not be prepared or stored in glass. 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Titanium Metal 
99.999% 
F29114 

CERTIFIED CONCENTRATION: I010 f 3 pglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (2) = x 
n 

(n) = mean xi = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Calculated Value: 1002 pglrnL 
Method: Calculated, based on starting materiel. 

Instrument Analysis: 1010 1 3 pg/mL {Average of 3 runs) 
Method: inductively Coupled Plasma Spectroscopy {ICP) vs NlST SRM 3 162a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
0 

Custom-Grade sokrtions tested for trace metallic impurities by ICP-MS were analyzed in 8fI ULPA-Fittwed Cl& Room. 
An ULPA-Filter is 99.9985% efficient #or the ternoval of particles down to 0.3 ,urn. 

eo.010 
< 0.000050 
co.oo1o 
c 0.001 0 
< 0.000050 
<O.ooOo40 
< 0.050 
< 0.00030 
40.010 
< 0.00O60 
<O.ooOo30 
<0,00050 
<0.00030 
< 0.040 

M - checked by ICP-MS 0 - 

ANALYZED DENSITY 
QA:KL I*~.O~OHIIP( 

Dy CO.00060 
Er c0.00050 
Eu <0.00030 
Gd <0.00010 
Ga <0.00010 
Ge CO.00060 
Au <0.00030 
Ht C0.00020 
Ho CO.OOOO6O 
In e0.020 
It c0.00050 
Fa <0.010 
Le <0.000050 
Pb <0.00030 

checked by ICP-OES 

OF SOLUTION 

< 0.001 0 
co.oooo4o 
< 0.020 

0.0020 
< 0.060 
<o.o0O2o 
c 0.00020 
< 0.050 
<O.ooOo60 

<0.00050 

<0.00020 
0,23 

<0.000030 
<0.000t0 
< 0.0001 0 
<0.00010 
< 0.00020 
<o.oO01o 

€ 0.0020 
c0.40 
co.010 
c 0.00020 

0.12 
< 0.0OOO60 

< 0.00070 

<0.0030 
< O.ooOO30 
co.oO01o 
<O.MK)IO 
<O.OOOO4O 
<0.00050 

<0.0010 
<0.00020 
<o.oO02o 
<O.o0010 
C0.0040 

0.19 
< 0.000 50 

i - spectral interference ri - not checked for s - solution standard element 

(measured at 22OC): 1.01 1 g/mt 

{over) 

Expires: 

mailto:ivsales@iwstandards.com
http://www.ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

4 .  IS0 9001 :2000 OM1 Reeistered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austrla (bQSl, Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong IHKQAA), Columbia (ICONTEC), Czech 
Republic (CQS), Denmark (DS}, Rnland {SFS), France {AFAQ), Germany (DQS), Greece (ELOT), Hungary (MSZT), Ireland (NSAI}, 
Israel ISlI), Italy (CSQ), Japan (JQA), Korea [KSA-OA), Netherlands (KEMA), Norway {NCS), PolandWCBC), Portugal (APCER), 
Singapore (PSB), Slovenia (SIO}, Spain (AENOR), Switzerland (SQSl 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 K F R S O  Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nucfear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILiTY/ EXPIRATION DOCUMENTATlqP? 

Shelf Life - The length of time that a properly stored and oackaaed standard will remain within the 
gecified uncertaintv, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after. which a standard solution should not be used. A one year expiration dat 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCUNIENTATION 
Purified acid, 18 megohm double deionized water th8t has been filtered through a 0.2 prn fitter end in-house procedure 

IV-PACK-M)l is used to clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quat i  control of 
Custom Grade Standards. 

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 4283598 and 464678. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Carp. of South Amboy. The balances are calibrated 
with 8 class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std NOS.: 769543, 21 7368/769543, 21 7368/PlW52, 17624O/P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standerd thermometer No. 903-2680 are traceable 
to NET Identification Nos. 92684, 11 901 6, 471047 and NET test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

All customers are encouraged to contact us for technical support for the proper use of our products. 
-T 

TEL 1 -800-569-67W INTL 1-732-9014 900 FAX 1-732-901 -1 903 E-MAIL IVte&@ivstanclards.com 

-2- 

mailto:IVte&@ivstanclards.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  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-9Cn-1900 fax: 732-901-1903 

a-mail: ivsa!es@ivstandards.com website: w.ivstmdards.com 

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures I N Labs is an IS0 Guide 341-2000 Certified Reference Material (CRM) Mmufacturer: 
Gem 1188342. The certihite is dedgned and the cemeci vaIw(s) and unCertaMy(les) are 
cfetemhed in accordam with IS0 Guide 37-2000 (Reference Matethis - Contents of Certhccates and kbe/(s), 
(so Guide 34-2000 “CW@ system G u ~ & W  for tt7e PtrxfUctKm ‘ of Reference Mat&, )I and Is0 Guide 35-1989 
“certification of Reference Materials - General and StatisiCal Prlnciples. ” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Strontium in 0.1% (abs) HNQi 

CERTIFIED VALUES AND UNCERTAiNTlES 

Certlfled Concentration: 

Certified Denslty: 

The Certified Value is based upon the most precise p thod  wed to analyze this CRM, The following equations are used in the 
mlculatlon of the certified value and the unoertafnty: 

998 f 2 p@ml 

1 .OM) g/mL (measured at 22” C) 

Cert#iedValu?(n) = L (2) 
n a= mub 

(N’” 

n = numdfvsu&* ze = The’mmmetion d al  significant estimated m r s .  
--m=r& 
ptd e r r ~  reported on the 

above assay methods at the 95% 

uncetanty(i) =- 

The lndependent samples t-test was used to de 
confidence interval. Both methods we& compareid ‘and showsd 
Confinnation of the accuracy of this CRM. 

TRACEABILIN TO NIST AN 
- ‘Property of the result of a m e w  lue of a standard whereby il can be related to stated references, usually 
national or international standards, thr0ugt.l an unbroken chaln of comparisons dl having stated uncertainties.’ (IS0 VIM, 2nd ed., 
1993, deflnitkm 6.10) 

Thls IV product is Traceable to NlST via direct comparison to NlST S R N .  The uncertainties for each cerwled value are 
reported, taking Into account the SRM uncertainty e m  and the measurement, weighing and vdume dilution e m s .  

4.1 A=Y Method 998 f 2 pglmL 

uncertalntles. This agreement is a 

PENDENT METHODS 

EDTA NlST SRM 928 Lot Number: 880710 

1002 * 8 pglmL 
ICP Assay NIST SRM 315% Lot Number: 990906 

-Y Method 

mailto:ivsa!es@ivstandards.com
http://w.ivstmdards.com
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4 2  

4.3 

4.4 

BALANCE CAUBRATION - All balances are checked dah using inhouse procedure number 6-LMWl. The weight8 used 
for testing are annually compared to Gerhart Scala CorporeUan's master weights and am traceable to the Natbnal Institute of 
Standam and Te<?hnolagy (NIST). The NlST TracaaMllty numbers are 692476 - CIass 1 and 6924764 - class 2. The NlST 
test number Is 822/260017-98. All analytical bdances are calibrated every 4 months by Gerhart Scale Corp. of Swth 
Amboy. The balanoes are mltbrated with a dass 1 andlor class 2 analytical weight set, These weights are bled annually by 
a NlST I NVLAP accresrted calibration lab. The NlST tast number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance wtth the promdures outlined by ASTM €77-87 and N l S  
Monograph 150 uslng NlST Test Nos. and SM Nos.: 769543,217368/769543,217368@1~52,176240P14452,176240. The 
in-house procedure No. is 2-Qc-001 .Thermometers which are not catlbrated vs standard thermometer No, 903-2680 are 
traceable to NIST Ldentlflcation Nos. 92564,119018,472047 and NlST test report Nos. 81?/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - Inhouse procedure 3-QC-002 7s used b calibrate all Class A GLassware used in the 
manufacture and quality ccrntrol of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
CusbmGrade solubIons are tested for trace metallic impurltles by Axial ICPIOES and ICP-MS. The resdt fmm the most sensltlve 
method for each element, is reported below. Solutkms tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Rlter is 99.9985% efficient for the removal of particres down b 0.3 pm. 

P < 0.00090 

M < o.mm 
Q < 0.00500 

- M Ba 0.04001 

9 Be .c o.Oooo9 

M 61 0.0~140 

9 0 . 0 m  

M 0.00300 

13 Ca 0.03600 

M ce 0.00500 

Q Cr e o,oOO80 

M < 0.00300 

Q ' 0.00140 
M - Checked by ICP-MS 

!!!! a 0.00030 

M DY 0.00600 

M Er 0.00500 

M e O.M)300 

M Gd < 0.00100 

M Ga 0.00100 

M Ge e O,M)600 

M Au < 0.00300 

M Hf < 0.00200 

M Ho o.ooo5o 
52 'fl 0.00260 

M Ir < 0,00500 ' 

Q Fe 0.00080 

M La 0.00050 

M Pb < 0.00300 
0 - ChWked by ICP-OES 

Q LJ < 0.00003 

M Lu 0.00040 

e Mn 0.60018 

Q Hs o.otm 
M Mo 0.00206 

M Nd 0.00200 

M Nb 0.00050 

n -  
Q Pd < 0.004oo 
B p 0.00480 

M pt o.ooz00 

9 0.00037 

L! Ni < 0.00300 

P K 0.00170 
i - Spectral I n t a r f e r n  

M u 0.00200 0 - 
M " 0.00200 

M Yb < 0.00100 

Q y 0.00004 

M Zn 0.02000 

M a  c o . m  
s - Solution Standard Element 

6;O INTENDED USE 
For the callbration of andytlcal instruments fnduding but not llmlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the valklatlon uf analytical methods 
For the preperatlon of Working reference samplaJ" 
For interference studles end the determlnakm of cwredon coefRCients 
For detection limit atxl llnearlty studies 
For addltionai intended uses, cwrtact IV Technical Staff 

7,O INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL. 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATlON 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was rntxed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

0 10.1 IS0 9001:2000 Quality Management System Reglstration - QMt Certificate Number 010105 
Recog nlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards cwncil of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlwna de Aueditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belglum (Avlnter) , Bratit (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia {ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZY), 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) 

!!!!E!? ACCaED 

10.2 ISOAEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited MLA Certificate Number 883.09 

10.3 ISOII€C Guide 34 - 2000 "Genera1 Requirements for the Competence of Reference Mabri8l Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitition Agreement Partneni: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FiNAS), France (COFRAC), Germany (DAf?), Hong Kong (HKAS, ireland (NAB), Itab (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 {NVtAP) (IC60 ES) 

10.4 4OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Lfcensing of Production and Utilization Facllltles 

10.5 10CFRZl - Nuclear Regulatory Commission - Reporting Defects and NawCompllance 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDllY 

11.1 N Shelf Llfe - The period of tlme during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard sbored under environmentally contrdled and monitored conditions will m a i n  withln the spedfied uncertainty 
range. Shelf life is limited primarily by transflratlon (loss of water from the solution) and Infrequently, by drernlcal instability. 
Transplration studies (P-SPOIOZO) of chemicaily9table sdutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-liie of fow years for sotutions packaged in SOQ-mL low density polyethylene bottles. When stored under $pedal conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit 

11.2 Explration Date The date after vvtilch a CRM shwM not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamlnatkn which affect the integrity of the CRM and limit its useful Nfe. 
Inorganic Ventures I IV Labs concur5 with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 34,2002 

Expiration Date: 
0 1  2@!4 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying Mlcer: Paul Gaines, Chemtet, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / iiv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .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@), IS0 Guide 34-2000 "Quality System Guideiines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Tin in H20 tr. HNO3 tr. HF 

Catalog Number: 

Lot Number X-SNOl 1 15 
Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-1, CGSNI-2, and CGSN1-5 

H20 tr. WN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

CertMed Concentration: 995 f 2 p@mL 

Certified Density: 0.998 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
QettifiiVak.e (Q= erxl 

n 

TRACEABILITY TO NIST AND VALI/ES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resut of a measurement or the value of a standard whereby R can be dated to stated references, usually 
natlonal or International standards, through an unbroken chain of cornpartsons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certifed vatue are 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dilution enors. 

4.1 Assay Method #I 995 f 2 pglmt (Avg 2 runs) 
ICP Assay NIST SRM 31 61 a Lot Number: 9931 07 

Assay Method #2 998 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using In-house procedure number BIMMLOol. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master w Q M s  and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gsrhart Scale Cow. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annuaUy by a NIST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the deteimination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NISTTest Nos. and SM Nos.: 769543,2173681769543,21736W14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOl .Thermometers which art? not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 11258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for  the removal of particles down to 0.3 pm. 

- 0 0.00050 

0 Sb < 0.0100 

kd As < 0.02009 

0 Ba < 0.00070 

M Be < 0.00100 

P 8 0.01200 

9 cd o.oo009 

M ce 0.01004 

M cs < 0.00060 

M Cr < 0.01004 

Q co 0.00200 

k! Bi 0.00080 

0 Ca 0.00150 

&? CU 0.01205 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M Dy < 0.01205 

M Er < o.01004 

M Gd < 0.00201 

M Ga < 0.00201 

M Ge < 0.01205 

b! Au 0.00603 

M < 0.00603 

M Hf < 0.00402 

M Ho < o.ooi00 
In < 0.02009 

M Ir < 0.01004 

0 fe < 0.00110 

M La .c 0.00100 

M Pb 0.00593 
0 - Checked by ICP-OES 

Q Li < 0.00002 

M LU 0.00080 

P < 0.00003 

M Mn < 0.00804 

P Hs 0.01500 

h? Mo < 0.00402 

M Nd 0.00402 

P Ni < 0.01oO0 

M Nb 0.00100 

n os 

M Pd 0.01004 

Q P < 0.00500 

M pt < 0.00402 

Q K < o.00200 
i - Spectral Interference 

M Te < 0.06026 

M Tb < 0.00060 

M TI < o.oozoi 
M 0.00201 

!!!l yb 0.00201 

M y < 0.08035 

M Zn < o.wi? 
M zr < 0.01004 

s - Solution Standard Element 

For the calibratlon 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 corredon coefficients 
For detection limR and linearity studlee 
For additlonal intended uses, contad IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starage Handrng -Keep tightly sealedsshen nd in use. Sora end use at 20 f 4 e .  Do rot pipd frwn codaher. Do nd dum 
p o r b o n s r e m o w d f c r p ~ t o c o r r t ~ r .  
Atrmic WgW, Valence; Coordiadim Nvnber; Chemical Form in Solution - 118.710; +4; 4,SI 6,7,Ef Sn(oH),F,+ 
Ghmical C#rpetibiMy - Soluble in HCI and dMs HF I HNO,. A W  neutral to basic media. Unstable at p levelswith metals 
thatwartd puil F' m y .  0.e. Do mt mixwith Afkahe or Rare Earths or high W s  of tmnsition elements Lnlessthey a e  
fluofid.) Stable Hiul most inorganic anions probided it is in the chmical fonn ShOvKI abow. 
stabiQ- 2-1 00 ppb levels &&le (alone or mixlad with all othsr mdalsthst am d corn erd3le I(tvels) 6s the Sr(OH)F," fcr 1 year 
h 1 % HNO, / LDPE artainer. 1-1 0,000 ppm sin* element solutions asthe sr(OH$,+ chemicdty stable for years in 25% HNO, 
1 trace HF in a LOPE wntainer. 
Sn Cadairi SamQleas ~reparatitm and Solrlim) - Metal (SdW In HF IHNO, 01 HCI)' Oxides - Sno (sokars in HCr) SnO, 
-wry nSiSta80 all acids tnduding HF(FuslonMh equal parts of NaEO, end S. tt 1s then sbitble in Wer Q dilute adds ahhe 
thiastamate.); Alloys (Treat fitd 0.1 g %ith 10 mL m. H S h  to boiling ultil the alloy didntegrdes and nearly ai of IF@ sulfutic 
acid is mpebd. Then add 100 mL0, free Mer and 50 mL of corn HCI or tmnsfer to a plastic container and add 1 ml HF in 
either case wming gertly to vi about solitin.] Orgmic Mabicss(Val$iUty end precipitation of the insoluble stannic aide an 
pmblems. Consultation of the Idemtue should be made fcr individual mantes I Sn cwnpounds.) 

ICP-OES 242.949nm 0.1 10.01 pg[RiL 1 atom W, Mo,Rh lTa, Co 
ICP-MS 120arnu 5 ppt nla M' Ru 'LO, V d W  

HF Note: fhi standard should not be prepared or stored in glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORMATlON - Please refer to the endosed Material Saffey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recog nlzed by: 
Registrar Accreditation Board (ANSI-WIB) 
Standards Council of Canada (SCC) 
Dutch Coundf for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of w e t  internatlonal Certlfication Networlc: 
Argentina (IW), Australia (QAS), Austria ( m S ) ,  Betgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland(PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A 2 U  Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2lA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finiand (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapor8 (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( W P )  (ICE0 E$) 

- Domestic Llcensing of Production and Utilization Facilrties 

10.2 ISOllEC 17026 - 1999 "Geneal kequiretnents for the Competence of Testing and Calibration" 

10.4 WCFRSO Appendix B - Nuclear Regulatory Commission 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD46662A (ObsotetdObserved) 
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11.1 IV Shelf Life - The period of time during which the concentration of the analyte(3) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP03020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions padcaged in 5OO-mL low density pobethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the she# life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and lirnrt its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

. 

Certiflcation Date: February 11,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CorHficate Prepared By: JoAnn Struthen, QA Administrative Assistant 

Certifying officer: Paul Galnes, Chemist, Senior Technical Director 
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Inougani ic  v e n t u r e s  I I v  l a b s  

195 iehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fkx: 732-901-1903 

e-mall: ivsaIesQivstandards.com websiie: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate 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 h e  Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRlPTlON OF CRM Custom-Grade I000 pglmt Blsmuth In 3.5% (abs) HNOa 2.0 

Catalog Number: CGBlt-1 and CGBII-5 

Starting Material: Bi needles 
Starting Material Purity (%): 99.999090 

Lot Number: W-BIOI OS9 

Certified Concentration: 1002 f 4 p g h L  

Certified Density: 1.026 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

CmtiffedValm (qr = g& (ql= m 

n = nurberd treasmmnts 
BS = Thebumnation d all significant estimted m s  
(Most c m n  are the errarsfromhsttuunentd rrsaswerrent, 
welghlng, dilution to volum, md the fixed erru reported on t he 
NIST 33d certificate d matysis.) 

n XI = lndiidual mwBs 

tom 
Uncertainty = 2Kers_r)9'" 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
I7 "Property of the result of a measurement or the vatwe of a standard whereby It can be related to stated references. usually 
national or intemationai standards, through an unbroken chaln of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 8.10) 
Ct This IV product is Traceable to NlST vla direct comparison to NIST SRMs. The uncertainties for each mrtitied value are 
reported, taking Into account the SRM uncertalnty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1002 f 4 pglrnl (Avg 2 runs) 
ICP Assay NIST SRM 3106 Lot Number; 991212 

GravimeMc NlST SRM Cot Number: See Sec. 4.2 
Assay Method #2 I002 pglrnL 

http://ivsaIesQivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 61MM-001. The weights 

used for testing are annually compared to Gerhart Scale Corpotatlon’s master weights and are traceable to the National 
Institute of Standards and Technology (MST). The NlST Traceatdtity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analyticai balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical welght set. These wights are tested 
annuany by a NlST / NVLAP accredited callbration lab. The NET test number is 8221260017-98. 

THERMOMETER CALl8RATION - The thermometers used in the determinatbn of the final densities an cabrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173W69543,217368/P14452,176240/Pt4452,176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers which are not wtlbrated vs standard themmeter No. 903-2680 are 
trsceaMe to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMl) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removai of partlcbs down to 0.3 prn. 

GLASSWARE CALl8RAllON - 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 

c 0 AI 0.00012 

- M Sb C 0.00100 

M AS < 0.02003 

M Ba c 0.02003 

g Be 0.00100 

2 81 

- M 6 < 0.14018 

Q Cd 0.00017 

- 0 Ca 0.00245 

Ce < 0,01001 

- M Cs < O.OOO60 

- 0 Cr 0.00020 

- M Co < 0.00601 

Cu 0.00014 

M - Checked by ICP-MS 

lvJ Dy 0.01202 

M Er < 0.01001 

c M EU < a.oo6oi 
- 
M Gd 0.00200 - 
M Ga < 0.00200 

M Ge c 0.01202 

I M Au < 0,00601 

M Hf < 0.00401 

M Ho < 0.00200 

Q In 0.00105 

M Ir c 0,01001 

- 0 Fe 0.00014 

- 
- 

- 
- 

- 

- M La 0.00100 

- 0 Pb .0.00135 
0 - Checked by ICPaES 

- 0 Li c 0.00002 

M Lu 0.00080 

2 Mg 0.00070 

0 Mn O.OOO20 

- 

L 

L 0 Hg 0.01500 

M Mo < 0.00901 . 

M Nd < 0.00401 

M NI < O.O‘I602 

- M Nb 0.00100 

- 
- 
Q os 

- 0 Pd 0.60400 

0 P < 0.01000 

I M Pt < 0.00401 

0 K O.OOO39 

c 

- 
I - Spectral Interference 

- M Pr < 0.00osO 

M Re c 0.00200 

M Rh < 0,00200 

M Rb < 0.00200 

M Ru 0.00401 

M Sm < 0.00200 

M Sc 0.02003 

Se < 0.01602 

- 
- 
- 
L 

- 
- 

- 0 si 0.00105 

M AQ e 0.00401 

0 Na 0.00240 

M Sr e 0.0010Q 

0 S 0.03000 

M Ta +z 0.01402 

n - Not Checked For 

- 
- 
- 
- 
c 

6.0 tNTENDED USE 
For the calibration of analytical Instruments including but not Ilmited to the fdlowfng: 

For the vaildation of analytical methods 
For the preparation of ’working reference samples” 
For interference studles and the determlnatlon of correction mMfkl@nts 
For detection firnit end llnearlty studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, lCP-OES, FAAS, GFAA, XRF, and DCP 

- M Te c 0.06008 

- M Tb *: 0.00060 

M n < o.00200 - 
- M Th c: 0.00200 

- M Trn *: 0.00080 

- M Sn -Z 0.01001 

M n e o.im13 

- M W 0.02003 

0 M U < 0.00401 

M v e 0.00401 

- 
- 
M Yb c 0.00200 

d M Y 0.08011 

- 0 Zn 0.00008 

- M Zr < 0.0t001 

s - SduMn Standard Element 

- 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stm & H m n q  - Keeptightly sealedvhen nd in USE. Store: md use at 213 f 4 s .  Do mt Pipet from cwteincr. Do nd 
rdurn pations removed for pip&mg to cortakror. 
Manic WgM; Valence; ComSnaticm Nunber, M e a 1  Farm m solrr(i#r - 2QB.W; + a 6  ;R iO~,0 )8 '  
Chemical ~ b i R y - S t a b l e ~ . H C I ,  HNO,, HXO. andHF.+dd bw~rnedla famin insoluble )r3drdch. Stable with numi 
metals and inowic anions In acidic media. MMy sdts thd ate m b l c  in wder 8re Sd!W in Ha, HNO, and HF. The major 
problem vcith El?' is its tendmcy to wdyze at hi@er mncxrtrstions a in dilute acid. Nitric acid solutions should be S%to hoid 
Ihe Bi in soluth h the 1 OOto 10000 W L  ooncertrrrtion range 
StabiBty. 2-3 00 
5 - 7% 
Bi CaClceiNng Samples ?reperdim and Solt.diot$ - Metal (soltble in HNQ, ); OAddes ( SolLble in HNOl ]r bltoys (I)issdve n. 
m c .  4:l HCI MNO,. Heatfng may be required.] Organic based (dy ash 24 450% and dlsmlke ash in HNO, cr acid digestion vuth 
m c .  hct sulfuric add adding hwgm pero#ide dropnise and cevelllly Urtil deaf.) 

b lewls stM for months in I % HNO, lLDPE ccddner. 1-1 0,MO ppm solutions ckmimlIy stable for years in 
1 L#E wrtarnsr. 

ICP-OES 306.772 nm 0.08 10.01 pghL 1 &om Th,U,Zr,Hf, Fe 
ICP-OES 222.825nm 0.1 (002 pghnL 1 Gn0m &H_f,Ce,OS 
ICP-MS 2tT) amu 2 ppt rJa Mi Vr"0 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM, 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mlxed according b procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certlflcate Number 010105 
Recog nixed by: 
Registrar Accredltation Board (AANSI-RAB) 
Standards Caundl of Canada (SCC) 
Dutch Council for AccreditaUon (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IC2 Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (&2S), Belgium (Avlnter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy {CISQ), Japan {.?CIA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland ($CIS) 

- Chemical Testlng - Accredited AZLA Certifkate Number 883.01 

10.3 ISOAEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material ProduceW - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-08€), Canada (SCC), Chinese Taipet (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNCA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEOAC), Swlherland (SAS), United Klngdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production and Utinoatlon Facilities 

10.2 ISOAE& 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration" 

10.4 I OCFRSO Appendix 6 - Nuclear Regulatory Commfssion 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reportjng Defects and Non-Compfiance 

10.6 MltSTD4662A (Obsolete10bserved) 



1 'l .O DATE OF CERTIFICATION AND PERIOD OF VALiDrrY 010361 

11.1 N Shelf Life - The perlod of time during which the concentration of the analyte(s) In a PWerty packaged, unopened, and 
unused standard stored under environmentally controlled and rnonltored conditions wlll remain within the specifred uncertainty 
range. Shelf life Is llmited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stab~ solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-life of four years for solutions packaged In 5OO-mL low densHy polyethylene bottles. When stored under special conditions 
that minimize transpiration and InstabNty, the shelf life can be extended past this limit. 

41.2 Explration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM Increases transpiration 
losses and the chance of contamination which affect the lntegdty of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes' recommendations that solutton standards be 
assigned a one-year expiratlon date. 

Certificatlon Date: fvhrch 28, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

r[rlcA* cc*c 
Ceflfflcate BY: Katitlin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 

Pipette Calibrations 



0 3.- 0 3 1 
Book/Page: 
n 010363 

wRI - Div. 01, Inorganic Labs’ F4xed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet 
I 

FRM-246 (Rev 1Mar 03) 

FRM-243-a (Rev 3IMar 03) 

I 

I 



3 
:I 
:I 
1 
1 
1 
1 
I -  
1 
1 
I 
I 
I 
1 
1 
Y 

Eppendorf # True Value (vL) 

Lab30 I000 
TMAI 1000 
TMA2 1000 
TMA3 1000 

Boo k/Page 33 022  
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Lo 

1st Reading (g) 2nd Reading (9) 3rd Reading (9) 

1 1 L. o(l(139 I d  eos-5' 
/ I  oocf.3 j I  oo/s . -  
;.w?CpIJ / I  0 ose /. ooq g 

BF *d) 'e 

TMHI 300 OLLV QF 56. . Vrl( -E - 
TMH2 300 I 

I a 1 I 3 5 7  
TMJI 250 a 4 2 m  , S F /  
TMJ2 250 s - 12Wq I 

TMJ3 250 I as'@ I I z455- 
TMK2 200 > aQo7 b a s 0 7  a o c I  
TMLI 150 ,q%7 C /#Gib 
TMM1 120 , /&ob I 1 

TMN3 100 A O p ? l  - # a 

ICN1 100 , /@OCI  /ooy I - 

TMQl 80 f l W 0 0  * n3tjq 
TMRI 70 o u t  &+(!IC& 
TMSI 60 -v 19 &- s w d  I '  CG- 

TMUI 40 I 1 b - ,  r 0398 D O  do3 
TMU2 40 -7 ,039P c) 

TMV1 30 : o s 1  : oJ9k D r3a9 7 
L30-20 20 , o a o 3  c a m  4 0202 
TMWI 25 ,025.3 , - o w q  oas-0 
TMYI I 5  6 C  %t= 54-+($tG- 

, LAB-30A 50 Br 

t7 3q r O  - 5 

Date: 5-28 * 9 
Date: ] 

FRM-243b (Rev 3IMar 03) 
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I - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

L 

20 0.0202 0.0202 0.020 1 0.020 100.83 
ADJ20O-C 100 0.099 1 0.0985 0.0980 0.099 98.53 

200 0.1987 0.1991 0.1991 0.1 99 99.48 
20 0.0203 0.0202 0.0202 0.020 101.17 

ADJ200-D 100 0.0989 0.0996 0.0993 0.099 99.27 
200 0.1989 0.1998 0.1999 0.200 99.77 
20 

ADJ2OO-G 100 
200 
20 

ADJ200-H 1 00 
200 
20 

A D J 2 W  100 
200 
20 0.0204 0.0203 0.0200 0.020 101.17 

ADJ200-K 100 0.0999 0.0993 0.0998 0.100 99.67 
200 0.202 1 0.2001 0.2000 0.201 100.37 
20 

ADJ200 100 
200 
20 

ADJSOO 100 
200 

~ 

f 

I 

I 
4 f SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev 4/Apr 04) 

i 4 
I !I 
I 

I 

i 
l i  
I ’  

I1 

II 
ll 
II 
;I 

I i ll I 

1 
j 

FRM-244 (Rev 2/Sept 02) 
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. 
Eppendorf # True Value (pL) lst Reading (9) 2nd Reading (g) 3d Reading (9) 

20 4 0 3 3  .DdOs/ , a&/ 
ADJ200-A 100 oya? I m97 a m /  

200 il 1993 a 1 * &v 
20 J 0302 J odo3 , O d O I  

200 /%?7 E /w 4 /99/ 
20 a 023 ' O S 2  &L I 

ADJ2OO-D 1 00 t k4 0 99L mQ3 
200 " i 9 v  ., /956 p 1997 

ADJ200-C 100 04% ,/796$ A Qqgb 

I 

BooWpage: . 

ADJ200-K 

ADJPOO 

200 
20 , 0 2 N  nd03 0 D2DO 
100 8 o w  4 099 3 10992 
200 J O a C I  ,200 I , a m 0  . 
20 
100 
200 

Analyst 

Reviewed by 

FRM-244 (a) (Rev S/Apr 04) 
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20 
ADJZOO 100 

200 
20 

ADJZOO 100 
200 
20 

ADJZOO-K 1 00 
200 

1 

J 
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Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) 
100 0.1019 0.1020 0.1018 0.102 

ADJ1000-C 500 0.4963 0.4968 0.4985 0.497 
1000 0.9940 0.9957 0.995 1 0.995 
1 00 0.1006 0.1004 0.0994 0.1 00 

ADJ1000-D 500 0.4959 0.499 1 0.4962 0.497 
1000 0.9956 1.0002 0.9989 0.998 
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ADJ1000-E 500 0.4965 0.4994 0.4956 0.497 
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100 
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lo00 
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0.1015 0.1 01 100 0.101 1 0.1012 
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1000 1 .o009 1.0002 0.9993 1 .ooo 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 25943 
SDG: 245108 
CASE: CNWRA 
VTSR: May 20,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040521-6 
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D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 

-0 

00 
CS Contact U.S. Filter (1-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

010382 HIGH PURITY SYSTEM (HP) 

AS(cs7 / 

Q A3a.d 
l 0 -  L/ a d B c , r  W 

v ,w a l a ,  

I 

v 
w 

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 01Jan 04) 
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