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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Task Order: 031025-1

Lab System ID: 236892

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Chromium <0.167 0.167
Cobalt <0.167 0.167
Iron <1.67 1.67
Molybdenum <0.167 0.167
Nickel ' 0.183 0.167
Potassium 639 3.33
Sodium 52.5 3.33
Tungsten <0.333 0.333

Page 1 of 8

Client: Division 20

010001
Sample ID

PT 10

Date Received: 10/24/03

Project No.: 20.06002.01.081

SRR: 25150

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



SOUTHWEST RESEARCH INSTITUTE,,,.
DUPLICATE SUMMARY o

Sample ID

[ PT10

Lab Name: Sbuthwest Research Institute Client: Division 20

Lab Code: SwRI Date Received: 10/24/03

Matrix: Liquid Project No.: 20.06002.01.081
Task Order: 031025-1 SRR: 25150
Lab System ID: 236892
Sample Duplicate
Analysis Result (mg/L) | Result (mg/L) RPD
Chromium <0.167 <0.167 0.00%
Cobalt <0.167 <0.167 0.00%
Iron <1.67 <1.67 0.00%
Molybdenum <0.167 <0.167 0.00%
Nickel 0.183 0.203 10.4%
Potassium 639 628 1.74%
Sodium 52.5 51.6 1.73%
Tungsten <0.333 <0.333 0.00%
Page 2 of 8

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




SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 010003

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 031025-1

Lab System ID: 236893

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Chromium <0.167 0.167
Cobalt <0.167 0.167
Iron <1.67 1.67
Molybdenum <0.167 0.167
Nickel ' <0.167 0.167
Potassium . 1052 3.33
Sodium 50.7 3.33
Tungsten <0.333 0.333

Page 3 of 8

Sample ID

1 PT9

Client: Division 20

Date Received: 10/24/03

‘ Project No.: 20.06002.01.081

SRR: 25150

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



SOUTHWEST RESEARCH INSTITUTE
MATRIX SPIKE SUMMARY 010004

Sample ID
B PT9
Lab Name: Southwest Research Institute Client: Division 20
Lab Code: SWRI | Date Received: 10/24/03
Matrix: Liquid ' : Project No.: 20.06002.01.081
Task Order: 031025-1 _ ‘ SRR: 25150

Lab System ID: 236893

Sample . Spike Spike :
Analysis Result (mg/L) | Result(mg/L) | Added (mg/L) Recovery
Chromium <0.167 6.77 6.67 101%
Cobalt <0.167 16.9 16.7 101%
Iron <1.67 34.6 333 104%
Molybdenum <0.167 - 136 133 102%
Nickel <0.167 17.0 16.7 102%
Potassium 1052 1784 667 110%
Sodium 50.7 632 667 87.2%
Tungsten <0.333 - 138 133 104%
Page 4 of 8

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



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 010005

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 031025-1

Lab System ID: 236894

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Chromium <0.167 0.167
Cobalt <0.167 0.167
Iron <1.67 1.67
Molybdenum <0.167 0.167
Nickel <0.167 0.167
Potassium 24764 25.0
Sodium 90.6 3.33
Tungsten <0.333 0.333
Page 5 of 8

Sample ID

[ wio

Client: Division 20
Date Received: 10/24/03
Project No.: 20.06002.01.081

SRR: 25150

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



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 440006

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid -

Task Order: 031025-1

Lab System ID: 236895

Sample Reporting

Analysis Result (mg/L) Limit (mg/L)
Chromium <0.167 0.167
Cobalt <0.167 0.167
Iron <1.67 1.67

1Molybdenum . <0.167 0.167
Nickel 0.214 0.167
Potassium 25451 25.0
Sodium 21.6 3.33
Tungsten <0.333 0.333

Page 6 of 8

Sample ID

| W9

Client: Division 20
Date Received: 10/24/03
Project No.: 20.06002.01.081

SRR: 25150

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



SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid -

Task Order: 031025-1

Lab System ID: NA

LABORATORY CONTROL SAMPLE

010007

Sample ID

LCSW - K29W3

Client: Division 20

Date Received: NA

Project No.: 20.06002.01.081

SRR: 25150
Sample True
Analysis Result (mg/1) Value (mg/L) Recovery
Chromium 6.65 6.67 99.7%
Cobalt 16.6 16.7 99.4%
Iron » 33.6 333 101%
Molybdenum 137 133 103%
Nickel 16.6 16.7 99.4%
Potassium 552 667 82.8%
Sodium 560 667 84.0%
Tungsten 138 133 104%
NA- Not Applicable.
Page 7 of 8

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



SOUTHWEST RESEARCH INSTITUTE
BLANK SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Task Order: 031025-1

Lab System ID: NA

0106008

Sample ID

PBW - K29W3

SRR: 25150

Reporting

Sample
Analysis Result (mg/L) Limit (mg/L)
Chromium <0.167 0.167
Cobalt <0.167 0.167
Iron <1.67 1.67
Molybdenum <0.167 0.167
Nickel <0.167 0.167
Potassium <3.33 3.33
Sodium <3.33 3.33
Tungsten <0.333 0.333
NA- Not Applicable.
Page 8 of 8

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

Client: Division 20
Date Received: NA

Project No.: 20.06002.01.081



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150

SDG: 236892

CASE: CNWRA

VTSR: October 24, 2003

PROJECT#: 06002.01.081

Task Orders/01-QPP-015



Southwest Research Institute Laboratory Tas k Order @ 1 Q @ 0 9

TO #: 031025-1 Revision: 1
Project(s): 06002.01.081

Manager(s): DAMMANN, MIKE

SDG: 236892 SRR #s: 25150 To PM: 11/06/03
VTSR: 10/24/03 Client(s): DIV 20 To QA: 12/12/03
CASE: CNWRA To Client: 12/15/03

DIVISION 20 - CNWRA. 14-day TAT on COC. Using 14-day for report/QAU. 21-day TAT on hard copy
(subject to change). Point of contact is Darrell Dunn (ext. 6090). Work is 10 CFR 50, Part 21,
Appendix B. CONTACT Charlie Butcher (ext. 5928, pager 271-5172) before starting any work. ICP
analyses for Chromium, Cobalt, Iron, Molybdenum, Nickel, Potassium, Sodium and Tungsten. Results
are critical for project determination, are needed ASAP. CONTACT PM WITH ANY QUESTIONS.

revision 1: Changing due dates to allow time for copies of C of As. (drl20203)

I Documents Related to this task order: 7015 ) I

Test: DIL-DILUTION
Section: METALPREP

System CustomerID
236892 1
236893 1 PT 9 13 Oct 03 10 Nov 03
236894 1 W 10 24 Oct 03 21 Nov 03
236895 1 W 9 13 Oct 03 10 Nov 03
Test: ICP-SWRI

s’frorn CED

Section: METALS

stemID

236892 1
236893 1
236894 1
236895 1

Page 1 of 1 ver 11/21/2003



010010
01-QPP-015
Division 01
Revision 4
November 2002
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Chemistry and Chemical
Enaineerina Division

QUALITY PROJECT PLAN FOR

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

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




CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015
Division 01 Quality Project Plan Division 01

Rev 4/November 2002
Pagei
010611
QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES

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

SwRI 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:

@ﬁ/nﬂ %&wa /0/50/02

JO/ANN BOYD (210) 522-2169 ' " DATE
Quality Assurance Manager

- o
) /(/:// ‘ ) Jo /Befnz

4 (210) 522-2412 " DATE
Director, Department of Analytical and Environmental Chemistry

N s BWQU———/ o [30{ 02>

CHAEL G LMACNAUGHTON (210) 522-5162 "DATE
Vlce President, Chemistry and Chemical Engineering Division

4 —M\v\/ [o/ 30/ 02—
CHRISTOPHER HOBSON

(210) 522-5838 ' DATE

Quality Assurance Engineer

Southwest Research Institute Proprietary



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015

Division 01 Quality Project Plan Division 01
Rev 4/November 2002
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TABLE OF CONTENTS

010612
Page
4.0 INTRODUGTION ... vvooeeeeeeeeeesssssesesesesessssssaessss e sassss s 1
210 SCOPE cooveoeooeeeeseeeeoeesseeeesssssse s 1
3.0 REFERENGES. .....ooooevvvvvossssseesessessssasss s s ssssss 8811 1
4.0 APPLICABLE SECTIONS OF SwRI PROGRAM QUALITY PLAN (PQP-NUCLEARY) .....ccccoevinimiiinniinenensiins: 1
4.1 INAOCHFNALION ANE TEAINMING «.-rrrvveeerermmserssssssereressse s b 1
4.2 QUAITICALION OF PEISONNEL. ...vvc.vuioerrrsesssssssss s ivsssmss s 2
4.3 DIESIGN CONEION..-vcerrcerrerrsssssssssssesessssssss s 2
4.4 RIGNE OF ACCESS -.-rrcrcesercsssssrerorssssssssemsasars 8 2
4.5 Control of Supplier-Generated DOCUMENES ...t 2
4.6 ACCEPEANCE Of SEIVICES ONIY .-vrrrssevverssrasesss s 2
4.7 COMMEICIAl GFAAE IHBIMIS ....vcrervverrerremissiessssssseesasss s e 3
4.8 =3 L T 4
4.9 INSPECHON NG TOSHING ..vvrrsreveeesssrossssrssss s 5
410 Handling, Storage, Packaging, Preservation, and DeliVery ... 5
4.1 QUAlItY ASSUFANCE RECOTTS .ovcrveecessrissersss s 5
842 10 CFR, PAIL 271 cooovvvooovesssssseeessoresssssessesssssssssssas 1 111 6
A3 Certified TOSE REPOIt......couuecrrermmmssssrestesrssamsssss s 6
A48 Valid DOCUIMENES LISt ....ooruerrwusssaessssssssecissssssisssssssss s 6
5.0 HISTORY OF REVISIONS ....cccrvvvveessaerssssessssssssssssserssssssss s as s s 6

Southwest Research Institute Proprietary



010013

CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015

Division 01 Quality Project Plan Division 01
Rev 4/November 2002
Page 1 of 6

1.0

2.0

3.0

4.0

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

INTRODUCTION

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for personnel
providing the chemical analyses for commercial nuclear power plants. Southwest Research Institute (SwRI)
Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement the QA requirements. Project
activities controlled by the PQP-Nuclear shall be accomplished as specified by the appropriate sections of
01-QAP-004, Quality Assurance Plan for Analytical and Environmental Services and/or nationally recognized
testing methods as specified on individual purchase orders. This QPP shall be applied to all projects initiated
for nuclear utilities in the Department of Analytical and Environmental Chemistry. If, as a result of complexity,
duration, or other factors, it is determined that a unique, project-specific quality plan is required, the project
QAE shall notify the Project Manager and a project-specific quality plan shall be generated in accordance
with SOP-01-5.2, Preparation and Revision of Plans.

SCOPE

This Quality Project Plan shall be applied to the chemical analyses performed for commercial nuclear power
plants by the Department of Analytical and Environmental Chemistry within the Chemistry and Chemical
Engineering Division. Although the majority of the work performed for nuclear facilities resides within the

Department of Analytical and Environmental Chemistry, other departments within the division may utilize this
Quality Project Plan as deemed necessary when nuclear projects are conducted.

REFERENCES

3.1 SwRI Quality System Manual — 2000

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

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

34 01-QAP-004, Quality Assurance Plan for Analytical and Environmental Services

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

4.1  Indoctrination and Training

41.1 Personnel performing duties affecting quality shall receive quality training to the SwR/

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.

412 Indoctrination and training of personnel shall be conducted in accordance with SOP-01-18.1,
Qualification and Training.

Southwest Research Institute Proprietary
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015
Division 01 Quality Project Plan Division 01
Rev 4/November 2002
Page 2 of 6
4.2 Qualification of Personnel

4.3

4.4

4.5

4.21

422

4.2.3

4.24

Testing personnel shall be designated as qualified to perform applicable project activities as
specified in SOP-01-18.1, Qualification and Training.

During the performance of each testing process, testing personnel shall have access to the
necessary documented procedures, i.e., QPP, QAP, Work Order, Division Quality System
Standard Operating Procedures (SOPs), and applicable test/analytical 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.

Design Control

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

Right of Access

441

442

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

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 SwRI and clients.

Control of Supplier-Generated Documents

4.51

452

453

Client documents shall be controlled in accordance with procedures under SOP-01-5.0,
Document and Data Control, depending on the type of document supplied. 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 controlied as Plans or Work Instructions and shall be accessible
through the Division Intranet 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. '

Southwest Research Institute Proprietary
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015
Division 01 Quality Project Plan Division 01
Rev 4/November 2002
Page 3 of 6
4.6 Acceptance of Services Only

4.7

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

Commercial Grade Items

4.7.1

4.7.2

4.7.3

474

4.7.5

476

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

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

Controls for procurement planning, supplier selection, supplier performance evaluation, and
acceptance of procured items and services other than chemical reagents and standards

shall be as identified in SOP-01-6.1, Purchasing, and any referenced document within that
procedure.

Receipt inspection of chemical reagents, standards, and test items for use on nuclear
safety-related projects shall be performed by department personnel and documented on the
SwRI Receipt Traveler or FRM-109, /tem Receipt Report, as specified in SOP-01-10.1,
Inspection and Test Conduct. Any discrepancy such as a damaged container or container
label shall be documented on the form and the client shall be contacted for disposition.

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

(a) Damage was not sustained during shipment;

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

(c) Specified documentation, as applicable to the item, was received and is acceptable.
Receipt inspection of chemical reagents and standards shall also consist of verification of
chemical type, grade, container integrity, certificate of analysis, and shelf life, where
applicable. Upon acceptance of chemical reagents and standards, the containers shall be
labeled with the following:

(a) Chemical name;

(b) Chemical grade;

(c) Lot code;

(d) Date réceived; and

(e) Shelf life, when applicable.

Southwest Research Institute Proprietary
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015
Division 01 Quality Project Plan Division 01
Rev 4/November 2002
Page 4 of 6

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 SWRI 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 and Login, and TAP-01-
0407-035, Sample/Extract Storage and Custody.

4.7.10 Samples supplied to SwRI 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

(f) Sampie retention date, when applicable.

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

4.7.12 The testing 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-01-8.1, ltem
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 foliowing:

(@) 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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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015

Division 01 Quality Project Plan Division 01
Rev 4/November 2002
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4.9

4.10

4.1

(e) Testrecords.

Inspection and Testing

491

4.9.2

4.9.3

494

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-01-10.1,
Inspection and Test Conduct.

Controls for measuring and test equipment shall be as specified in SOP-01-11.1, Control of
Measuring and Test Equipment.

Controls for identification, segregation, reporting, and resolution of nonconforming items and
conditions shall be as specified in SOP-01-13.1, Nonconformance Reporting.

Handling, Storage, Packaging, Preservation, and Delivery

4.10.1

4.10.2

Controls for handling, storage, packaging, preservation, and delivery of items are identified
in SOP-01-15.1, Handling, Storage, Packaging, Preservation, and Delivery of ltems.

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

Quality Assurance Records

4111

4112

4113

4114

Quality assurance records shall furnish documentary evidence that items or activities meet
specified quality requirements. Documents that ensure this evidence include TAP-01-0407-
014, Inventory of Case File Purges, and SOP-01-16.1, Storage and Maintenance of Quality
Records. These documents and this QPP ensure that QA records shall be legible,
identifiable, retrievabie, 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 evidence that an activity was performed
in accordance with the applicable requirements, but need not be retained for the life of the
item. Based on the use of the final data, the client shall be responsibie for determining and
implementing permanent storage requirements.

Southwest Research Institute Proprietary
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CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015
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5.0

412

4.13

4.14

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-01-16.1, Storage and Maintenance of Quality Records, to ensure
protection against the risk of damage or destruction.

10 CFR, Part 21

4.121 SwRI 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 SwRI 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 @ major reduction in the degree of protection provided to public health and safety.

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
order/release number, the test methods performed, and the purchase order/release line item
number.

Valid Documents List
The Department of Analytical and Environmental Chemistry work order shall specify all applicable

documents and appropriate document revision ievel for each document. The work order shall then
serve as the Valid Documents List (VDL) for each individual project.

HISTORY OF REVISIONS

Revision 4

Title of document changed from the Standard Project Quality Plan SPQP-CH/AN to Quality Project Plan,
QPP-015

Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which replaces SwRI
NQAPM, Nuclear Quality Assurance Program Manual.

Southwest Research Institute Proprietary
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Valerie DeJesus

From: Valerie DeJesus [vdejesus@bams.ccf.swri.edu]

Sent: Tuesday, November 11, 2003 5:04 PM

To: Darrell S Dunn

Cc: Jacqueline M. Ranger

Subject: preliminary sample results - TO#031025-1, SRR#25150

031025-1.xis 031025-1.pdf
Attached are the results for the samples received on 10/24/03,
task order 031025-1, SRR 25150.
The report for Metals is attached as an Excel (031025-1.xls) and PDF (031025-1.pdf) file.
Hard copies of the report will follow shortly.
If you have any questions, please contact Jackie Ranger (522.3320).

Thank you,

Valerie DeJesus

Southwest Research Institute .
Department of Analytical and Environmental Chemistry
Division 01

Phone 210-522-3129

Fax 210-522-5938



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150

SDG: 236892

CASE: CNWRA _

VTSR: October 24, 2003

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork



ERACI RN

Shipper Name/
Address

Dacee\\ Doan

SAMPLE LIST/CHAIN OF CUSTODY

Southwest Research Institute
Chemistry and Chemical Engineering Division

6220 Culebra Road

San Antonio, Texas 78238-5166

Requested Turnaround:
L~ 2 Weeks

T4} 3Weeks

3 Other:

Client Purchase Order/Other ID

Site/Zone ID

SwRI Contact

g Danee\\ Ouan- ¢ AWl D‘M.ﬂe,\\ Ounn
°c ¥ (40640 Analyses Requested X 6090
REMARKS
2 2 — Preservation
2 i > S a=HClto pH <2
£ £ o (¢ b = HNO; to pH <2
2 2 ° g o qg 3 ¢ = H,S0, to pH <2
S S =3 = s - d =NaOH to pH >12
(&) (&) > [ ot p
%’.;:% 2218383 % j e = Cool (4°C£2°C)
EE £ 5 E 5 f = Other i
Sample ID 3 E 3 = 3 2 |Haw (specify)
7} N 2
NEWE Ysls | 940 | L | v intact
I
/l 1T g 7:3'/03 020 L i v v
A o 10 w/”l!(g §:20 | & i :; v
i 19; s L v
A PT 0 /"i/ﬁ TR i
Matrix Types: Sample Types: Relinquished by (Print/Signature) Date Time
A - Air D - Duplicate [.;
B - Biota ER — Equipment Rinsate '/g)d An \4. Bea,\oq / %4 %7 2‘/0& [0:304
D - Dust ES - Environmental Sample Received by (Print/Signature) Y / / Date/ Time
E — Emission/Stack FB - Field Blank
L - Liquid FD - Field Duplicate
P — Product MS — Matrix Spike Relinquished by (Print/Signature) Date Time
$d - Solid MSD - Matrix Spike Dup '
S - Soil TB — Trip Blank
SED - Sediment
T - Tissue Received by (Print/Signature) Date Time
W - Water
WP - Wipe .
Temp:  AZ2.°& Therm# O 2¢(
Comments: Relinquished by (Print/Signature) Date Time

Div 01 COC Form 01-01-001

, Rev 8/02

of

Page




FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

A. TO BE COMPLETED BY DIVISION 20 PERSONNEL 010024
Requester: ébg_@ae/\\' Duna Request Date: [0 /24/07
Project No.:___20.06002: O OFl Phone No.:__ Y 605¢ °
Description of Work R ed: .

TP AI\-O; \IIS;S l‘\"&l Sf),\fb(v\ $ha

Chonmiunm - Coloalt ~ Tnon - mo,chjgnum~ M.’okei — ) >

Sooium = Ty sten

O Optical Microscopy Y 0O SEM O Hardness O Profilometer O Auger 0O Other

QUALITY REQUIREMENTS: The work requested is governed by the CNWRA Quality Assurance
Program which addresses requirements of 10CFR50, Appendix B. Personnel performing this work shall
be qualified under the CNWRA QA program or equivalently under the SwRI Nuclear QA program. Test
and analysis methods shall be documented by approved procedures or recognized, standard methods.
Measuring and test equipment shall be calibrated and controlled according to CNWRA and SwRI
Nuclear QA program requirements.

Sample Identification Description
w 9 C‘J’\)M:’m Sn[ulr}o,\
PTA Has  20% 101 T Sl
W /0 C,l\/nmiar gn/u’J‘f&»
£1 10 Has_ 20%  HolTo Selwbse

B. TO BE COMPLETED BY DIVISION PERFORMING WORK!
O Optical Microscopy o SEM O Hardness O Profilometer 0O Auger 0O Other

Person Assigned: Signature:
Division: Date:

Make, Model & Serial No. of Equipment Used (attach list if necessary):

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (If Applicable):

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

IS



SAMPLE LOG-IN SHEET

01002z

Lab Name
7 Southwest Research Instltute Page 1 of 1
Received By (Print Name) Log-in Date
KHALED EDRISI 10/24/2003 ,
Received By (Signature) 7 C )&' ‘
|
Case Number ) Sample Delivery Group No. SAS Number :
CNWRA | ) A |
Remarks: 06002.01.081 . Remarks:
Corresponding Condition of Sample
| Shipment, etc
{ EPA Sample # Sample Tag # Assigned Lab #
1. Custody Seal(s) Present * e .
: Intact/Broken PT 10 None 236892 |Intact
f BT 9 None 236893 Intact |
[2. Custody Seal Nos. :
E VIR s W 10 None 236894 Intact N
| ?
. Chain-of Custody Records ~ @EEsentyAbsent* CIE None 236895 Intact |
i
|4, Traffic Reports Present j
‘ or Packing Lists / :
5. Airbill Airbill/Sticker 7 . i
é
|
6. Airbiil No. HAND DELIVERED / <‘
7. Sample Tags Present ’
Sample Tag Numbers Liste
listed OW Chain of
Custody
18. Sample Condition roken* /
i Leaking
9. Cooler Temperature 22.0C
10. Does Information CesyNo*
on custody .
records, traffic
reports, and
sample tags
agree?
11. Date Received at Lab 10/24/2003
12. Time Received 10:30:00
Sample Transfer
Fraction ; ction
/novgan ¢S
Area # i Area # \
__Energ 3
By v By
KHALED EDRISI
On On L~
10/24/2003 /
* Contact SMO and attach record of resolution
Reviewed By 4”1”54 4\' 5%' ce) Logbook No. Sample Receipt (25150) ‘
Date Logbook Page No.
£0.28.2003 & geNo- 4869 (Spermm 23 0F ’7‘ )

FORM DC-1 OLMO4.2



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150 '

SDG: 236892

CASE: CNWRA

VTSR: October 24, 2003

PROJECT#: 06002.01.081

Copies of Login Book



SwRI Login Area
Division 1

Sample Login Book
Oct 24, 2003

010023

Sample Receipt: 25147 Project: 10203.01.1XX Client: WASHINGTON DEMIL
VTSR Date: Oct 24, 2003 VTSR Time: 08:30:00 Manager: HARDING, JAC
236851 1042028 Soil
236852 104205S Soil
236853 1043025 Soil
236854 104304S Soil
236855 1043058 Soil
236856 104306S Soil
236857 1043078 Soil

236859

Sample Receipt: 25148
VTSR Date: Oct 24, 2003

Project: 10203.01.1XX
VTSR Time: 08:30:00

Client: WASHINGTON DEMIL
Manager: HARDING, JAC

104103V Vegetation
236860 104106V Vegetation
236861 104202V Vegetation

Sample Receipt: 25149
VTSR Date: Oct 24, 2003

Project: 06673.01.100
VTSR Time: 10:51:00

Client: Div. 03 (Schulma

Manager: QUARDERER, SHRADDHA

SystemID | Cust flatrix .
236885 Daily Blank Filter Ext.
236886 Test #5830 Filter Ext.
236887 Test #5834 Fiiter Ext.
236888 Test #5842 Filter Ext.
236889 Test #5846 Filter Ext.
236890 Test #5854 Filter Ext.
236891 Test #5858 Filter Ext.

Sample Receipt: 25150 Project: 06002.01.081 Client: DIV 20

VTSR Date: Oct 24, 2003

VTSR Time: 10:30:00

 Manager: DAMMANN, MIKE

Page Number: 4869 (section 2 of 4)

Version (11/21/2003)

Printed: Dec 10 2003 3:02PM



Sample Login Book
Oct 24, 2003

SwRI Login Area
Division 1

010024

Sample Receipt: 25150
VTSR Date: Oct 24, 2003

Project: 06002.01.081
VTSR Time: 10:30:00

236893

PT9

Manager: - DAMMANN, MIKE

Client: DIV 20

Liquid

236894 W10 Liquid
236895 w9 Liquid

Sample Receipt: 25151
VTSR Date: Oct 24, 2003

Project: 10079.06.009
VTSR Time: 15:00:00

Client: BLUE LINE CORP.
Manager: RANGER, JACKIE

236896 Zirconium Carbonate $11264 . Solid
236897 Zirconyl Nitrate Solution Lot CM11248 B Liquid

Sample Receipt: 25152
VTSR Date: Oct 24, 2003

Project: 10079.06.008
VTSR Time: 10:15:00

Client: Mallinckrodt Med

- Manager: DAMMANN, MIKE

VTSR Date: Oct 24, 2003

VTSR Time: 12:55:00

System mer Sa

236898 J782-32567 Solid

236899 $73701-23124 Solid -

236900 §737-3156 Solid

236901 §737-3157 Solid

236902 §737-3158 Solid
Sample Receipt: 25153 Project: 10192.01.10X Client: Lynx

Manager: SUN, GANG

TSeenD | Customer sampie o
236903 0310211341
236904 0310220709 Water
236905 0310220804 Water
236906 0310220959 Water
236907 0310221041 Water

Page Number: 4869 (section 3 of 4)

Version (11/21/2003)

Printed: Dec 10 2003 3:02PM



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150

SDG: 236892

CASE: CNWRA

VTSR: October 24, 2003

PROJECT#: 06002.01.081

RAW DATA



Div 20
t0#031025-1
06002.01.081

o

|

\

/8

2206070

system id elem result |qual [units |{rl tv rec ug/ml ri date time [iv fv_ |[mg/L

236892 df33.3 C02286 0.167|U mg/L | 0.167 0.00207| 0.005(10/29/03 {19:44 | 0.15] 5 0.069
236892 df33.3 Cr2677 0.167|U mg/L | 0.167 0.00257| 0.005(10/29/03 |19:44 | 0.15] 5 0.086
236892 df33.3 Fe2714 1.67|U mg/L 1.67 0.02425] 0.05[10/29/03 |19:44 | 0.15] 5 0.808
236892 df33.3 K 7664 639 mg/L 3.33 19.16472 0.1[{10/29/03 |19:44 | 0.15] 5 638.824
236892 df33.3 Mo2020 0.167(U mg/L | 0.167 0.00164] 0.005|10/29/03 |19:44 | 0.15] 5 0.055
236892 df33.3 Na5889 52.5 mg/L 3.33 1.57622 0.1]10/29/03 {19:44 | 0.15| 5 52.541
236892 df33.3 Ni2316 0.183 mg/L | 0.167 0.00550| 0.005(10/29/03 {19:44 | 0.15] 5 0.183
236892 df33.3 W 2079 0.333|U mg/L | 0.333 0.00284| 0.01]10/29/03 119:44 | 0.15] 5 0.095
236892d df33.3 Co02286 0.1671U mg/L | 0.167 0.00197| 0.005110/29/03 [19:50 | 0.15] 5 0.066
236892d df33.3 Cr2677 0.167{U mg/L | 0.167 0.00298| 0.005{10/29/03 |19:50 | 0.15{ 5 0.099
236892d df33.3 Fe2714 1.67{U mg/L 1.67 0.03835| 0.05{10/29/03 |19:50 | 0.15] 5 1.278
236892d df33.3 K 7664 628 mg/L 3.33 18.83619 0.1110/29/03 [19:50 | 0.15] 5 627.873
236892d df33.3 Mo02020 0.167{U mg/L | 0.167 0.00128| 0.005{10/29/03 [19:50 | 0.15] 5 0.043
236892d df33.3 Na5889 51.6 mg/L 3.33 1.54917 0.1]10/29/03 [19:50 | 0.15] 5 51.639
236892d df33.3 Ni2316 0.203] mg/L | 0.167 0.00608| 0.005{10/29/03 |19:50 | 0.15] 5 0.203
236892d df33.3 W 2079 0.333{U mg/L | 0.333 0.00209| 0.01{10/29/03 |19:50 | 0.15] 5 0.070
236893 df33.3 Co02286 0.167|U mg/L | 0.167 0.00215{ 0.005[10/29/03 |19:55 | 0.15] 5 0.072
236893 df33.3 Cr2677 0.167(U mg/L | 0.167 0.00000} 0.005[10/29/03 |19:55 | 0.15] 5 0.000
236893 df33.3 Fe2714 1.67|U mg/L 1.67 0.00721f 0.05[10/29/03 |19:55 | 0.15] 5 0.240
236893 df33.3 K 7664 1052 mg/L 3.33 31.57187 0.1[10/29/03 119:55 [ 0.15] 5f 1052.396
236893 df33.3 Mo2020 0.167(U mg/L | 0.167 0.00071| 0.005{10/29/03 |19:55 | 0.15] & 0.024
236893 di33.3 Na5889 50.7 mg/L 3.33 1.52074 0.1{10/29/03 119:55 | 0.15] 5 50.691
236893 df33.3 Ni2316 0.167(U mg/L | 0.167 0.00205{ 0.005[10/29/03 |19:55 | 0.15{ 5§ 0.068
236893 df33.3 W 2079 0.333(U mg/L | 0.333 -0.00093{ 0.0110/29/03 [19:55 | 0.15[ 5 -0.031
236893s df33.3 Co02286 16.9 mg/L | 0.167] 16.7] 101.7% 0.50841] 0.005|10/29/03 |20:00 | 0.15] 5 16.947
236893s df33.3 Cr2677 6.77 mg/L | 0.167| 6.67 101.6% 0.20323| 0.005[10/29/03 {20:00 | 0.15] 5 6.774
236893s df33.3 Fe2714 34.6 mg/L 1.67] 33.3] 103.9% 1.03872| 0.05]10/29/03 {20:00 | 0.15] 5 34.624
236893s df33.3 K 7664 1784 mg/L 3.33] 667] 109.9% 53.53029 0.1110/29/03 {20:00 | 0.15] 5| 1784.343
236893s df33.3 Mo2020 136 mg/L | 0.167] 133] 102.2% 4.08860| 0.005]10/29/03 {20:00 | 0.15] 5 136.287
236893s df33.3 Na3302 632 mg/L 3.33| 667 87.2% 18.96825 0.1]10/29/03 {20:00 | 0.15| 5 632.275
236893s df33.3 Ni2316 17.0 mg/L | 0.167| 16.7{ 102.1% 0.51067] 0.005]|10/29/03 |20:00 | 0.15] 5 17.022
236893s df33.3 W 2079 138 mg/L | 0.333] 133] 103.7% 4.14664| 0.01[{10/29/03 |20:00 | 0.15] 5 138.221
236894 df33.3 Co02286 0.167(U mg/L | 0.167 0.00276] 0.005]|10/29/03 {20:06 | 0.15] 5 0.092
236894 df33.3 Cr2677 0.1671U mg/L | 0.167 -0.00090{ 0.005/10/29/03 [20:06 | 0.15] 5 -0.030
236894 df33.3 Fe2714 1.67{U mg/L 1.67 -0.001391 0.05{10/29/03 |20:06 | 0.15| 5 -0.046
236894 df250 K 7664 24764 mg/L 25.0 99.05619 0.1111/06/03 [17:22 | 0.02| 5| 24764.048
236894 df33.3 Mo2020 0.167{U mg/L | 0.167 0.00375] 0.005{11/06/03 |17:32 | 0.15{ 5 0.125
236894 df33.3 Na5889 90.6 mg/L 3.33 2.71802 0.11{10/29/03 120:06 | 0.15] 5 90.601
236894 df33.3 Ni2316 0.167|U mg/L | 0.167 0.00349] 0.005]10/29/03 |20:06 | 0.15] 5 0.116




Div 20
to#031025-1
06002.01.081

system id elem result [qual |units [ tv rec ug/ml rl date time liv fv [mg/L
236894 df33.3 W 2079 0.333|U mg/L | 0.333 0.00725]| 0.01[10/29/03 {20:06 | 0.15{ 5 0.242
236895 df33.3 Co2286 0.167(U mg/L | 0.167 0.00293| 0.005]10/29/03 ]20:11 0.15] 5 0.098
236895 df33.3 Cr2677 0.167(U mg/L | 0.167 -0.00042| 0.005]10/29/03 {20:11 0.15] 5 -0.014
236895 df33.3 Fe2714 1.67{U mg/L 1.67 0.00285]| 0.05|10/29/03 120:11 0.15| & 0.095
236895 df250 K 7664 25451 mg/L 25.0 101.80325 0.1{11/06/03 {17:27 { 0.02] 5| 25450.813
236895 df33.3 Mo02020 0.167(U mg/L { 0.167 0.00159| 0.005]|10/29/03 120:11 0.15] 5 0.053
236895 df33.3 Nab5889 21.6 mg/L 3.33 0.64841 0.1]10/29/03 [20:11 0.15] 5 21.614
236895 df33.3 Ni2316 0.214 mg/L | 0.167 0.00643] 0.005(10/29/03 |20:11 0.15{ 5 0.214
236895 df33.3 W 2079 0.3331U mg/L | 0.333 0.00441] 0.01]10/29/03 |20:11 0.15] 5 0.147
lcsw-K29W3 Co02286 16.6 mg/L | 0.167{ 16.7] 99.7% 0.49854| 0.005{10/29/03 |17:55 | 0.15] 5 16.618
llcsw-K29W3 Cr2677 6.65 mg/L | 0.167] 6.67] 99.7% 0.19943]| 0.005[10/29/03 |17:55 | 0.15] 5 6.648
llcsw-K29W3 Fe2714 33.6 mg/L 1.67{ 33.3{ 100.8% 1.00826] 0.05|10/29/03 |17:55 | 0.15] 5 33.609
llcsw-K29W3 K 7664 552 mg/L 3.33| 667| 82.8% 16.56525 0.1]10/29/03 [17:55 | 0.15] 5 552.175
llcsw-K29W3 Mo2020 137 mg/L | 0.167] 133| 102.5% 4.10083] 0.005]|10/29/03 |17:55 | 0.15] 5 136.694
llcsw-K29W3 Na3302 560 mg/L 3.33] 667| 84.0% 16.79896 0.1]10/29/03 117:55 | 0.15] 5 559.965
llcsw-K29W3 Ni2316 16.6 mg/L | 0.167f 16.7] 99.4% 0.49684 0.005|10/29/03 |17:55 | 0.15] 5 16.561
llcsw-K29W3 W 2079 138 mg/L | 0.333] 133[ 103.3% 4.13179] 0.01]10/29/03 |17:55 | 0.15] 5 137.726
bw-K29W3 pg54-261 [C02286 0.1671U mg/L | 0.167 0.00191] 0.005{10/29/03 |17:44 | 0.15] 5 0.064
bw-K29W3 pg54-261 |Cr2677 0.167|U mg/L. | 0.167 0.00046] 0.005{10/29/03 |17:44 | 0.15] 5 0.015
bw-K29W3 pg54-261 |Fe2714 1.67|U mg/L 1.67 0.00564| 0.05[10/29/03 [17:44 | 0.15] 5 0.188
bw-K29W3 pg54-261 |K 7664 3.33|U mg/L 3.33 0.01105 0.1]10/29/03 [17:44 | 0.15] 5 0.368
bw-K29W3 pg54-261 |M02020 0.167|U mg/L | 0.167 0.00088} 0.005(10/29/03 [17:44 | 0.15{ 5 0.029
bw-K29W3 pgb4-261 [Na5889 3.33|U mg/L 3.33 0.09918 0.1]110/29/03 |17:44 | 015} 5 3.306
bw-K29W3 pg54-261 [Ni2316 0.167|U mg/L | 0.167 0.00024| 0.005(10/29/03 [17:44 | 0.15} 5 0.008
bw-K29W3 pgb4-261 {W 2079 0.333({U mg/L | 0.333 0.00489| 0.01110/29/03 |17:44 | 0.15] 5 0.163

320070
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Wavien JI6L.384 0 - 0 e -
ﬁvqe R P laaaa e
HGDev 518.3093 6060000 -
HKRGD LE@741263 JO0GaGea -
#1 8858 1La06a o
#e &335931 laaaa o

010108

11/786/83 842472683 PN

K 7664
1673

. GG

« 3578
1.66%9
1.677

4
NMOTUSED

Li&7a7
3 346

« @11

« 3238
3. 338
3. 353
=)
MNOTUSED

Nd”fﬁﬁ

. 8683
“ \J{'GB

]

»).5&.‘

R K
. @5 7

153
NOTUSED

page

Maddaz
LA1e3
« (Eae
1814

- 8183
- @l

HOTUSED

1



Standardization Rpt.

Methods:
Fun Times

Elem
fAvhge
SDev
AHRED

#1
i

Elem
RAvpe
aheyv
KRED

#i
#a

Intstd
Mode
Elem
Wavlen
Ay e
SDev
HRED

#1
B

DATILYL

Sbandards

11/786/83 16247213

B_#496
. 4095
. G839
. BHE4

- 40868
« 4188
Tiad37a
1.067
- B8]
- 8519

1.866
1.067

i
%Cmuntﬁ

Ri @236
. B575
. BBE5
.8888

« @571
«BE79

1
. BEOBGEG
. ABGEGaas

ilaaae
iaa6a

Moa@aea
- 1499
- BB2E
1.467

» 1484

» LE1E

HOTUSED

clp_stdd

010103

11786783 B4:56:33 M

Fo788
L8344
. BEB3
.BE77

- 8346
- B34

4
NOTUSED

-t sore

1363
aaeae
1.33¢6

- 1388
- 1345

H5i8284a1

]
HOTUSED

&
NOTUSED

pane
Bra2lh

1.588
« B8
. 3E48

L. G

5
5
1. 538

“
HOTUSED

1



Standardization Rpt.

Method:
Fun Time:

Elem
ﬂvqw
Hheav
#RED

#1
#e

IrbStd
Mode
Elem
Havien
ﬁvqe
SDav
wREDh

Hi
#a

DATLYL

11/86/83

BRaa934
~6391

@
11

@
r"@
wx—"

v g

&

a €

£ G
ALY

e 1Y

i
%Luunt%

3G£ 384
€94d9@
18715, 56
1.543375

686713
7@a1867

Standards:

16258243

Rel3ila
«2@1E
» GE1E
- 5896

- 28308
« 2824

2
Time

laaea
« BO06A0
- BBEBGEG

18064
16666

(Y

clp_ stdd

8e7?

. 2889

- 8
.3

w

@il
799

aal

2897

3
MO

TUSED

LL/786/83 B4:83048 M

Cuidga?
3197
. GEEs
2SS

. 3191
. 3003

4
NOTUSED

) &lﬁ

&
NQTU ED

01014¢

e py €

NOTUSED



Gtandardization Rpt.

Methods:

Run Times

Elem
Avne
Hhev
KRB0

#i
#2

IntStd
Mode
Elem
Wavlen
fivge
HDev
ARED

#1
i

DalLYl
Li/786/03

Cdaaesh
1.698
. 66

« 5381

1.0886
1.694

i
®*Countbs
S
361.384
ELATEA
$176.8840
« 6EAA6GEIT7

638331
632484

Standards

1625352

Cadiie
L2618
. EBa31
1. 166

2597
« 2640

2
Time

laaaa
. 13060006
. Gaaaaaa

1a0a0
laaaa

MnR B
« 3953
« B@46
1.1857

- 3321
« 3386

3
NOTUSED

g104iid

11/06/03 B4:57:34 PR

V_paps
L8729
. GBO5
L6328

. B786
- 8738

4
NOTUSED

indaes
L8819
» Baas
»ITHE

LEA813

. B84

i
NOTUSED

&
NOTUSED

page

MOTUSED



010141z

Standardization Rpt. 11/786/783 A%:02:10 M page

Methods:s DATLYI Standard: clp_ stdé
Run Time: 11/66/03 1L&E:357:244

ELem L.as@le Malisss Fd3464 &5 1886 Tha837 uU_38u9 W_82a79
Avie - 3879 . 1348 « L5E9 - B365 3589 . B3306 1234
Ghaev - BEEY . BB6EG . BOE3 « AEES . aaal - GEa6 « @0l
ARED » 4G “A7T76 « 2308 1.896 - 1483 8168 - 2985

#1i L« 3853 - 1343 - &
#i2 » 3905 « 13852 -

Elemn Y_371@ 23496

Avine 17014 1.163

Shey . 661 . 681

XRSD 1441 LB533
3

#1 i X 1.183
#e 1 u 1.184
1

HEé - B361 - @596 » 8336
31 - 0368 - A588 » 330

wig
R
%N 3]
wilH

z B
o gt

IntStd e 3 4 kX é 7

ﬁ?d@ gCountﬁ Time HOTUSED MOTUSED NMOTUSED NOTUSED MOTUSED
:' kA (,:.?“‘ bos (:- ..y sers e wote o wave wre buar sove ares wetn vare
Wavlien 361.384 - R - e R -

Avye 696860 18666 - o o e
SDev 1163. 08¢ .60000006 - e e - e o
KRED - 1588939 666660 -~ e e o e

#1 697640 16600 e e e e o
Ba 696686 16666 — e - - -



Standardization

Methods

Element
Ay 3886
nizeae
Neléss
B_2496
Ha4934
Re3136@
Riza k6
Cal3l7?9
Cdages
Cola8ss
Cra6?7
Cudn4g?
Fel?7l4
K_7664
L.aq@ie
LiG7a7
Mpge796
MnR576
Moz@a2a
MNah8a9
Mad3aea
MifR316
o L7882
PEa3s
REGRSE
P 3404
S 16820
GHhRR6es
QL?CiB
1968/1
1966/2
Sidasl
hi?i2 @
Bel 96
HBnl899
[rasls
Thaai?
Ti3378&
T11984
3859
U 2984

1r3496

DARILYIL

Havelen
328. 6648
308.21%
189,648
249.678
493, 469
313,042
2R3, 861
317.933
2e6 . Hee
28,616
8&?.?1&
324,753
271.441
766, 491
408,678
G780, 784
279.078
2H7.616
o@e, B30

G88.99%

336,238
231.604
178n?87
280, 35

284, Jba
34@. 458
182. 648
206. 838
361.384
196.0a1
196. 0aa2
288,158
238, 353
196.6:26
183,989
4§11 . BOE
283,730
337.280
196. 864
385,958
298, 4092
287.9210
371,830
oa6. 20
349. 681

Repart
Slope =
High std L.ow
clp _std4b bl
clp stdl bl
mlp_stdé blhk
clp stds bl
clp _std? bl
clp stbd2 Il
clp_ stdS b1
clp stdl bl
clp _std3 blk
clp stdd bl
oclp. &td; bl
clp wbd@ bl
clp. stdl Bl
clp . atdi il
clp_stdé bl
clp stdl bl
clp stdl balbe
clp std3 bll
eclp atdS bl
clp atdé bl
oclp stdl Bl
clp stdd a1l
elp stdb bl
clp stdb bl
clp stda bl
clp_stdé blhk
clpmatda blk
clp stde bl
bl clarh
vlp:«»Ldé _____ bl
clp_stds bl
clp stdf bl
NONE MNONE
MOMNE MONE
Llp‘&tdu b1l
clp stdd bl
clp stdé bl
clp stdS bl
clp stdd balbe
elp stbdé bl
clp_std3 bl
clp _stdé bl be
clp stdé Il
vlp “atdd bl
elp stdé lx1ie

11/766/83 A5:62:211

Conc (81K /IR

sbd

Slope

37 . 7336
396.918
6. 1967
26,4128
1%. 8198
24,7881
86.294%9
J4t@. 440
9.17366
38.1931
34.6131
31.3089
497 . 756
29.9148
24,3514
2.98909

L4677, L7T7

25. 2954
66 7878
(aaml“‘ln
46?3 ig
13. 7184
£31. 963
24,5676
23. 4536
66. 3926
274, TG
G9@. 6888
1.38162
46, 3661
g6, 2764
1i9.118
- 806060
1. 868060
B7.8169
6. S6361
178.879
Fa. &4 4
347,686
34%5. 454
137.1¢61
4@, G415
3. BET7EH
l28.173
8.99a69

Y-inbercept

. BBRB4ED
L 2EE8 34
nﬁﬁé 15
-« 815691
nﬁﬁaéiﬁ
- 82863
- BaaR99
-, BEIL6GI
« 8a69%
« BBG448
-, GEALIH
-, @1@3277
« BE4 351
o B4ER52
“.@13/33
- o BEAGHG7
- BA3E1 1
- . B3AB1L92
. BEG4 1S
« 345871
» €: :964‘.!6
. BBBBE8
-~ B3L373
-, B@a4281
« BBAHEE
-, BEAHI5
- o BEHEHE
.@@H@@j
w 174982
-« @144 3
- . BBE241 3
~13.4181
- 3308006
. E8aaR
- @EE7H3
-« GEEB 3R
-, GB2IIZ7?
- BLE5H9]
« @1 4355
Wl.418&@
- 88B47 3
- G377
« AABA34
-, AEAEH4
- BARRL7

tr it

Hhﬂ‘rhﬂ*uh%—uhﬁzZFH*HFH&PPH%#hﬂﬂhkﬂéﬁﬁh*uhﬂ—ﬁkﬂﬁHHH%HEH%PF%%U

010113

/786/83
/06,83
/86/83
1L/786/83
/86/83
/06,83
L8683
/a6/03
/86,83
/86/83
L/786/,83
/A6/03
/86/83
/B6/03
/86/83
/786/83
L /B6/63
L/86/83
/B6/83
/86783
/86/63
L/786/03
/786/083
/B86/83
A86/,83
/86/83
/86/83
/86/83
r86/63
786/83
/86,83
L/86/63

Bt s ke o s sl o e e s s el s e e ek e s s ek e e 2

L/76/83
786783
/6783
/ﬁﬂ/@d

1
11
11
1
1/@6/@@
11/06/03
1/06/03
:

/86/83
/B6/83

page 1

te Standardized

BhgeE7s4H4
B4:571044
W47 s44
@4:5?:44
B4s57044
BL4uH7 044
B4a57 b4
BH:57s544
B4s57244
4257 54044
B4sB 7544
D457 344
V4B 7844
B4s57 844
B4257 344
B4:57344
@B4uB7sh4
Ga4shH7544
B4sT7sh4
B4nB7u44
@4-»!/ ‘44
AL 57 v 44
BhehH7e44
@457 044
G4: 57844
B4 “i 4 4
BhsB7 44
@4:&7:44
@haT7ub4
@457 844
BH357 344
BHaB7 44

07T STAMDARDIZED
HOT STANDARDIZED

B4uhH7s44
@457 a4
G4 57144
Bashi7s a4
@Bash7uh4
G457 844
BhHaBi7 e b4
G457 344
84"? 44
G457 244
Bé:b?:éé



010414

fAnalyveis Report QAC Btandard 11L/766/83 506248 M page 1
Method: DATLYL Sample Mame: iov/cov Gperator:
FRun Times: 11/786/6G3 17:82:81
Commerits
Modes CONC Corr. Factors 1
51e? Ng3a8a fliaag fAaeléiae B_496 BadB34 Keldlia Rigala
nits pm ppm ppm ppm 3 a0
Qvua uP995@ g aail g?@é/ Ga. 715 13.@8 1.877 &.@4?
Shev « BBA496 - 323 LALE - B33 « 84 - 387 AL
HRED T w X7 u3645 . PEVY « 3881 «BR8T « BEEE
#i 1.0030 3. 865 Y. 036 4.691 10.85 1.8882 e B4
B2 o BTG . 898 S, @858 4. 739 16,16 1.6a78 H. 840
Errore QC Pass ac Pass QC Pass QC Pass QC Pass QA Pass QC Fass
Value 1.a68a i@, a8 5. 006 5. G668 16. 606 1.806 Y. G166
Range 10,0860 18. 66 18.8a 189.80 19. 0806 16. 66 ia.08
EIQT Caldli?y Cd2aé6s CaRaié Craa?? Cuiaav Fei7l4s K 7664
nits m ppm pm " B ppm Pm
fAve bg 19 - 834 E - 386 1.979 H «BE8 1i@a.17 18,67
SDev 10 .9@1 .Ql& - 304 u@]1 « 86 w17
KRED u4793 - 1888 « 3184 s 2058 - HR83 - SHEE - R
#1 20,25 1.035% Y. G669 1.97% 2,881 18.13 18.%54
#He 2. 18 1.634 Y. @91 1. 988 2. 836 ig. 21 18.749
Errars  QC Pass QC Pass QC Pass QC Pass QC PFass Qe Pass QC Pass
Value 2@, a6 1. 680 % . 366 2. 000 . 868 16, 6a 26, 66
Range la.aa 1La.60 16,60 16,60 183,88 16,866 18,66
Elem lL.aa@ige Li&7a7 Mqﬁ?ﬁﬁ MnES 76 Mos@asa Mahass Mad3as
Units PEm ppm gm ppm ppm ppm g
Avyge 4,983 4.871 @i 1.@037 Yra @59 (144, 86 Q6. 87
SDwv « ARG « 038 « 836 .®G3 «. 345 « 46 « 18
wRE «9l34 - 7815 u2ﬁ43 w 2 GG E « 8841 1.817 P 1
H1 b4 965 4.844 19.97 1.03%5 G.@27 344,48 Q6. 94
#i? Y. @@ 4. 838 2@, 85 1.@G39 He@91 (4%, 12 Q6. 46
Errors  QC Pass QC Pags QC Pass Qe rass QC Pass QC Fail QC Fail
Value Y. GGG . a6 2@, aa 1.68a Y. 000 36. 66 36. 60
Range 16.06 16.00 18,080 19.88 16.00 16. 600 16,60
51@2 2316 Bo17ae 2eai/sl HRA3/2 3404 S_1826 Shaaes
nite 3 (3 3 3 ppm ppm ppm
ﬂv & ’pﬁﬁw 'peaq %?@55 Lp184 1.8149 1.888 1.6868
Dev 8@l . 151 . 3084 - @73 « A4 ~ALE 916
%kSD .@884 3.827 W 1564 1.485 « 4194 1.486 « B396
#1 4.89%9 4,878 Y. 060 5.873 1.6ea 1.6838 1.006
#Ha 4,960 Ye@91 Ha.84%9 Pia 175 i.616 1.6311 1.61%
Errors Q0 Pass Qac Fass HOCKHECK MOCHECK QC Pass QAC Pass QC Pass
Value 5. a8 5., aaa i.608 1.666 i.066
Range 16,60 16.06 168,00 18,66 ia.86
Elem 8¢3613 196/l 1966/2 giaaal Fhied Seld6 Hniaa9



Analysis

Units
Avige
Ghev
#IRGD

#1
#e

Errors
Value
Range

Elem
Units
Avige
GDev
HKRED

#i
w2

Errors
Value
Range

Elem
Units
Avye
HDewv
#RED
#i

#2
Ereors
Value
Fange

Report

wF

38.89
nl?

1683

9. 01
8.78

MOCHECK

Sr4R1%5
I

5. 226
. B85

« 4865
Sl @s

.44

GC Pass
5. 300
18. 60

Y_3718
3L

5. G55
. 661
LB17%

o B
e B5G
GC Pass

U. 000
16.68

G Standard

m
g?374
-~ 813
« 2328

He 383
G365

MOCHECK

Thead3d?

ppm
» G
. B169

L.1a%

« 3756
2688

ac Pass
1. 006
ia,80

Ind@éed
0
?E@E?
- G681
0 16673

1.857
1.0856
QC Passe

1.086a
18. 86

m
B2

. @76
1.424

S.288

$.39%

MOCHECHK

Tiidara

m
47893
. B@E
- B368

4. 895
4.898

Qc ﬁaéﬁ
5. 000
16. 66

Zr3496
ppm
4. 848

4. 836
4.848

GC Pass
5. 800
16,80

010115

11/66/83 05266:48 PN

pm
ﬂ£?9193

- 2678
23. 67

G~ 7385
Q-1.188

QC Fail

5. 0008
16.606

711388
3 i
%.339
- B35
» 55808

G310

U 364

QC Pass

. 680
16,66

3m
gfﬁ?&
- G145
8889

e @64
S5.1828

QC Pass
5. 800
16,68

U_3859

3
i aap
. 809
. 8962

L.aa8
1.815

Qe Pass
1.6806
18,68

gP
llé

Sa.314
Y3860

GC Pass
5. 008
16. a8

V_P924
pm

E g
. BE4
. BEI4

e @98
5.8937
GC Pass

G. 000
16.6a

m

347
@46
695

page &

QC Pase
Y. 000
ig.aa

W_pavy
ppm
1.083
. BB3
LB6L7



Analysis

IntStd
Mode
Elem
Wavlen
vie
Shev
HKERED

#1
#e

Report

1
#Lounts
S
361,384
717824
1239, 316
- 17822838
717897
16156

QC Standard

o
Time

16860
. BBHGO00
. 3866666

10869
18666

3 '
NOTUSED

4
NOTUSED

l\::'.,
MOTUSED

$1011¢

L1/766/83 65:06:248 MM

€
NOTUSED

praye

7
NOTUSED

3



fAnalysis

Methaod:

Run Times:

Comments
Mode:s

Flem
Units
Avige
HSDhaeyv .
wRED

#1
#e

Errors
High
L.Ow

Elem
Uniits
Rvyge
HDeav
KRED

#1
#i2

Errors
High
l.ow

Elem
Units
Bvige
Ghav
KRED

B
He

Errors
High
L.ow

Elem
Units
Avipe
Bhew
KIRED

#1
#a

Errors
High
Low

Elem

COMG

Report

DATLYL
11/786/83

3086
ppm

- BEET7 3
« 83033

43,596

«» BEB96
- BEaN1

LE Pass
- G560
-, BE%06

Ca3l?s
ppm
.b@@é
«BB33
%i.78

- Q6887
. B840

.C Pass
« GBS
-, @506

Las@8t

m
PBa1s
- 3B68
HE .17

« @824
L8813

LG Pass
« GEGE

- . B@5G
Mie2316

m
?5365
3018
197.8

- 3812
- o BAGE

LEC Pase
« BESHE
-, B3OS0

Scdeld

{OrTr.

Blank Sample

11/786/63 05213211

Sample Mames: icbh/ccoh
17:08:448

Factors

Aliaag el 896 B 2496
Ppm pm ppm
L8188 ,56@7 L= 1891
. B81LE5 .B016 « @891
11.8¢6 136.9 1%.41
L9138 « 806 bo=e 168%
S@B117 - @814 b= 2197

LC Pags
. 8560
- . @506

CdRees
ppm

. 35
. 3862
29.59

. BEGG
. BG4

LG Pass
« BA56
- o BE5H

Li&7@7
ppm

.5@89
- BEA6
59,79

- 813
- Baa%

LG Pass
« BEGE
-, @50

P 1768

B pm

- BB57
. B613

PE. B9

. 8048
- BEGE

LG Pass
. 31086
-, @160

1966/1

LC Pasyg
« A%
-. G056

Cori i
ppm

- 8@14

.@8a1L
83.74

. Baa
. 8866

LG Pass
- B@5A
-, G050

Mpa 796
ppm

. BB94

. BB51

54,16

L@8La9
. G858

LC Fass
« @560
-, @560

22631
a¥al))

L?@@@?
. 3844

G87. 8

. 8023
- BBIH

MOCHECK

L36as8

LG Low
. G580
-, 3500

CrE677?
Bim

- BO03
. ARG

G99.58

- B0E2
a @6@}4

LC Pass
« AAEE

- GOS0
Mne&76
ppm

« Baas

- 0061
T . E24

» 8003
- 8861

LC Pass
- GaEE
- BE5G

2ea3/se

m
FBae 4
« 3@ 4

H9. 57

« B335
«»B814

MOCHECK

Sigss1

010447

M

Uperators

Ra4934
pm

. Baes

. @8a17

6&7.11

. 3838
- 8813

LC Fass
. BO56
- . BE5A

Cudes?

ppm

» a4
- 3683
8. 67

- 3006
. aeas

LG Pass
« BaLH
Moa@aa
ppm
H. @78
« 3829
37.83

H. 8098
H. 8@%L7

LE High
- BE5E
-, BASA
Pd3404
ppm

« BEaEe
8018
7.

. 9808

- BEE7
LEC Pass
« 305G

- BO5H

Pheao

Re3l 38

Fhane

. 30063
133.6

« 8634
. 06a

LE Pass
. 8050
- . @858

Fell714
xRuii)

t5639
. 3669

I

« 845
. 8833

1.0 Pass
« BR5E0
-y BR5A

Mafass
ppm

.8643
« 3843
iagl.5%

L8673
. 8aia

.C Pass
« B5E6
-, BEG6

51886
m

P Goze
. 8019

94, GO

- 887
- BAIH

LE Pass
- 83166

Sel%6

pape

Rigaia
Pm

~ B

- Q@61

1173,

8048
-2 BE38

LEC Pass
« %56

- . BO5G
K_7664
pom
“8353

« BE35
6715

. B@77

. B@aa7
LC Pass

L leaa
-« 1868

Maddas
2 3m
1&@3?
o @361
9?6}& &

. @RI
~. 8218

LC Pass
. A5G0

- . B5G6
Hha@6es
3 M
PBGos
3817
487 . 6

.B81L7
-, BEHE
LC Pass
@alaa
-, 3160

Snida9

1



Analysis

Units
RAvge
aheav
H#RED

#1
#i2

Errors
High
lL.ow

Elem
Units
Avye
HDev
#IRED
#1

$#i
Errors
High
l.ow

Elem
Units

®RED

#1
#e

Errors
High
l.ow

Report

AR

8.3
« 44

« 4471

94,66
9.3

MOCHECK

Sra42ld
1]
?8@14
. Baa9
&7.28

. G20
. a7

LG Pass
« G856
-, GASE@
¥ 3716
ppm
uéwlé

. 38084
H8L 84

- G819
. 3068

LC Pass
« BE5HE
- . BE5H

Blank

ppm

-, BE4]
. 8613

32.04

- BB31
-~ BB5G

MOCHECK

Th2837
m

PP Bany
. OGS

75,37

~. 8851

- BEE3

LC Pass
« 816a

Zniaea
ppm
u&ﬁﬁﬁ
. 3084
78,84

. 8863
. BBas

LEC Pase
« B8N
- o BESE

Sample

ppm
. 3847
.Ba13
28.30

. 8657
. 3338

MOCHECHK

Ti337a

PR

556@5
- 3818
339. 5

. B@18
- BBB7

L Pass
. %G

" a @QE}(’B
23496
ppm
ag@aa

. B3
13,7
H. 8@%3

« 3004

LE Pass
- BOEA
- . BEHE

Li/766/83 8513211

Ti1968
rpm
fé@?a
« BE6TE
8. 284

H. @119
. BEss

LE Pass

. G166
. 8100

m
P14
« B@4
17641

H. @631
-« BEGB3

-~ BE306

U_38%59

PB3as

« BE98
2. 53
- 3454
BELE
LG Pass

. 1666
-« 16806

01011¢

M

il
f5@1a
8813
7. 39

- BaaH
- 3889

U_paps

m

- BELE

- 3888
55,97

- @@

. 86a9
LG Pass
« BE5E

- BE%E

pange £

ppm
,3@16
. 8663
L9.48

Ea1g
«OB1L4

LC Pass
. 3850
-, BEEE

W_pew9

ppm
. B4
. B84
169.5

~@BE31
- . BBE3

LEC Pass
- 8laa
LBle6



010119

Analysis Report EBlank Sample L1/766/783 651311 P page 3

Int8td 1 2 3 4 = & _
Hode ¥Counts  Time NOTUSED  MOTUSED  MNOTUSED  MNOTUSED  MOTUSED
>l em ‘3 o [N oo tse . e . R
Wavien 361.384 - - - - e -
f')\!‘ﬂ(‘? '?1';71"_2,6 1@@@@ ..... O o wwane  seseee
Gpev 3148,6039 .0060606 - - — - e
XRBD LAZBIGES | 0000000 - - - e -

# 71494@ Lpaee e e e i e
#a 719398 10660 - - e e e



Analysis Report

Methods:s DATLYI
Run Times 117606/63
Comment:

Modes CORNC Corra.
E L em Mg e aa
Units pgm
Avie - 3EBBE
SDev . BABH8
KRED 441 .37
#i - o BAEA4
#e « BEaa7
Errors LC Pass
High - BE566
L.ow -, B@5A6
Elem Cad3179
Units pgm
fAvne - 831
SDav « 3362
KRED . 194 4
#1 B30
#a «B3E3
Evrrore  LC Pass
High « B350
L.ow - o 3560
Elem L.ads@ie
Units ppm
fivye - . @Ea1
BDev . 3864
“RED dg2.1
#1 -, 3085
Ha « A6
Errore LEC Pass
Hingh . BOGa
L.ow - . 3858
Elem MLIR2Z1EG
Units P pm
Avge -, BE6HS
HDev « 3887
XRED 2le. 4
#1 -, 3AAK
#He « BaBE
Errors LEC Fass
Hingh - BEEHA
L.cw -« @@5A
Elem Se36l3

01041R¢
11/06/83 G521 7247 PM
phw-LBEWS pyBHs-285

Sample Mames Operators

17213381

Factors 1

Al3aaz 1185 B4 Raa934 Re3lia
m gl wm m 3y
igxag Lt@@@ﬂ LE?8436 ? “aai Et@@@ﬂ
L AB7E - BBG4 « 3180 - B996 « 8860
59.18 233, 6 4.316 o 7344 a.941
. BA7G -, A@A% Lo-a 2351 - 86841 - . 3082
SBL83 . Baal b 2521 . B8ai -, @z
LE Pass LG Pass LEC Low L Pass LG Pass
« 8536 - ARG - 3506 « BE5E « BE5LEA
-, @500 -, BBEH - D580 -, BO50 - BA5H
Cdages Casd s Cra677 Cu3as7 Fef2?7l4

ppm Ppm m 1 3
ugaaa “5638 E?@@ﬁé ?}@QA ?8664

. 83081 8001 . 3003 « B@Ea1 - B8343
47 .49 3. 875 69. 46 14,946 GE. 64

. a6 . 8831 -, BEaa7 . 0004 « 3034

- B84 - BA33 141 « BEGaH - B34
LG Pass LEC Pass LEC Prass LEC Fass LEC Pass
. BaHe - BU5G - BO5LE . BEHE « @250
i 1% 1] - @AEGH - BA5H - BO5H -~ B350
Lie7a7z Mpa79@ Mnes7e Moa@ara MaBaay
ppm 3 m m )
,b@@e t @65 ?8@61 fgmaa ?119&

. ABB6 « 026 . 9801 « 662 « 330G
13.74 3@, 36 38,19 Ga6lY 3.143

« BHAR . 0051 . 081 - 3329 « G192

. BAGAE - 8679 « B2 . B8a7 « @@l
LC Pass L.C Pass LC Pass L.C Pass L.C Pass
. 3856 - 3566 - BEa5a « Ba5a - 8566
e 1% 1] - 3500 - . 0958 -, BA50 -, @560
1788 epaizsil eea3/se Pd 3464 1828
poEm 3P W o ppm
.gaaa L.@@i? ?5813 E.@@iﬁ ,5621

- B370 . G038 « B0 - B814 ~BL1E
31l4.7 178.5 13.19 6. 59 BEE. S

-~ A7 . 36304 L8014 - BEA5 - A6
- B871 -, BE38 . Gaia - . ARG H.@laea
LC Pass MOCHECK HOCHECK LC Fass LC Pass
8laa « G050 . 8166

- . 3186 - BO5H -, @166
196@/1 i96@/2 |Bigasil Fhaea Seld6

page 1

Ri&23a

ppm

- o BEHE
. 30384
128,31

-« BELE
- @01

LG Fass
- BEGAE
-, GBS

K_7664
2 m
PBaea
. BO73
167.3
LBBLE
LB120

LC Pass
« 1660
~, 1306

Ma33as
wEnii]

LB?9647
- @341
HP. 78

L-. G888
o BHETS

LC Low
« @506
- 566
Shages
« BENH
D7.83

] @(343
~ . BBEH

L.C Pass
. 8iaa
- @160

Sl 899



Analysis

Units
Avge
SDev
HRED

#1

#e

Errors
Hingh
L.ow

Elem
Units
Avige
Hhev
#ERHD

#1
#a

Errors
Hingh
L.ow

Flem
Units
Avye
Hhav
XRHD
#1

#Het
Erecors
High
L.cw

Report

xE

5. 35
wE7

2784

5. 54

9G5. 16
MOCHECK

Sraals

m
?EQ@&
« BEB6
4. 3265

. 3602
« 80881

L.C Pass
« BA5G
-« @A5G

Y 3716
ppm
,B@@1
- BEEH
44,780

. GBa 1L
. 8681

L Fasse
« BO50
- @ELE

pm

. 8347
» Bae]

43. 48

-« GG
. @A33

MOCHECHK

Tha837
3 {0
L?@Q@?
» BB08
11a.7

. B@12
- . GaaE1

LG FPass
« 3106
-, 3166

Ing@ee
3 i
18@@3
. 6666
v 32479
. a6
. BoBas

LC Pass
. B850
- . 3E5E

0
Phase
. 8617
184.5

« 88@4
. B8a8

HOCHECK

Ti3a7a
21

ELQGIQ
. BOaa

« 329G

~-. @ELE
™ c‘}al@

LC Pass
. BBEB
L. eane

Zr3496
ppm

- BOE4

. 8@l

B264. 82

< BELe
-« @B@E4

LC Pass
- G056
-, BEEE

010121

11/86/683 0517247 PN

L8999
-9, 208

T11968
m
H?8163
- BOS7
55.88
H.@143
. BHEI

LC High

. 81606
-. 3106

Jed
Pbaos
- 8611

Jee. 5

.81l
- OO0

LC Pass
. 8838
- . BA3G

U_385%9
ppm
217
aize
5. 58
. 3131
. B3GE

]
u
'\:‘

LEC Pass
. 1666
- 1866

ppm

-, BAa%
. 8818

376.7

o @ELY
- 3088

LG Pass
. Ba56
- . BE%Aa

V_ 2924

Pm
?&Q@@
« aaa7y
1374948,

-, @EA%E
- BEa%
L.C Pass
« 3056
-, GEEE

rage

i
EP@B@&

« BB03
43, 39

-« BOEH
- o ABE4H

LC Pass
. 3854
-, BOEE

W_2avy
1]

Phazs

. 6864

le. 85

. 881
« (087

LEC Pass
«Blaa
-, 3166

e



Mnalysis

Intstd
Mode
Elem
Wavlen
Avge
SDeav
wRSD

#1i
He

Report

i
®Counts
a8
361.384
691346
1873, 126
2703388

6IRET L
658028

&
Time

Laaaa
- 3360066
- BEEBa6GE

13066
Leaae

3
NOTUSED

010422

11/86/83 AUl 7:47 M

4
HOTUSED

£
NOTUSED

&
NOTUSED

page 3

-
NOTUSED



0410123

fAnalysis Report 11766783 A5%:22:89 BM page 1
Method: DAILYL Sample Mame: losw-LEB6W4H perators
Run Time:s 1L1/706/783 17217357
Commendts
Modes CONC Corr. Factors 1
El@T g 3866 13688 Asls9e B_F24796 Ba4934 He3l 3@ RifZ236
nits ppm 3 {30 P ppm o popm 3 2
fvyge .85@29 E,QEB guﬁai ~u SEEE g.ia? ,5533 L?ﬁ@il
SDew «AaaL3 . BAG . G321 «- 91689 . @@l » 3364 . @aL6
$RED « 85947 3193 -394 3. 558 « @486 o 7BV 14%.7
#1 Q5628 0 2.6829 2. @96 . 285 R « @555 - BEEE
#e - BGE3Y 2.838 2.667 - 3139 #2.186 - G560 . 8866
ﬁl@ﬂ Cad1rza Cd2&eh Col2d6 CrE677 Cu3nay Fel7l4 K_7664
Jni s ppm ppm ppm Je1) 10 ppm B
Avye 48.8% . 85324 ,g134 5599& ?5638 « 340G 4gu3ﬁ
HDev « 15 - BA6H - Ba1L3 - G868 - 8663 . 8688 « 87
XRSBD « 3658 1.589 . 2485 ~4133 « 1877 «-.B8871 - 1486
#1 48,95 - BGHES 5143 - 864 - 2630 1.6806 47.31
#a 48,74 ~B514 LSR5 - 1992 - GEE - 3878 47. 48
51@? Lad@ise Li&7a7 Mg&?79a MnaS7e Mos@aa NaBHass MNa33aa
Jnits Ppm pm 3 ppm pEm i ppm
Avge ,Baaa .b@@ﬂ g -8 s K 18.@1 53,4? 46. 33
Shev . BEG1 . 3006 « 13 ~O816 .82 27 w26
XKRSD 7338 7784 82518 - 3176 « 2296 - 3439 . E3616
#1 . BEE3 . 3065 G@. 31 . SELE 16.83 78.66 46, 75
Be « Baa1 - G364 56,13 5193 9. 395 78.828 47.18
Elem Mif3lé Boi7aa 2RE3/71 aARB3/ 2 RFd3484 $_1826 Sh068
Units ppm ppm ppm ppm ppm pgm ppm
Avye XED L8813 . S0a7 or-YE - @825 - Ba19 «S1LEN
HDeayv . 8636 . 8876 - B@GE . @S - BE35 . BBA3 - BE56
ARSBD - 59828 567.4 L.1982 - 4568 141.5 437.4 i.186
#1 « @l -« BE4E RTiva] - S293 . 3066 - 8877 v U145
#e « 4374 - 3067 « 5163 « G259 -« B8349 . B840 « SA6S
El@T ﬁgaelﬁ 1968/1 l96as8 Sig881 Fhiaa Sel96 Snisva
nits %R 3 ¥t 3 M m ppm B ppm
Avie F1.15 51184 é.ﬁ@l Eg.éﬂ@ .g847 2. 193 - o BE44
SDeav « 68 . 823 ~AL3 « 234 - 3837 «»A16 . 8830
HRED - TH T4 1.849 - STET 2. A7 « 6291 « 7331 6&9.16
#1 8. 66 . 200 a2.816 - PR w273 o] I . BEE3
#e 91.63 2. 168 2.192 .G85 - SR 2.182 -« B@EEE
51@$ Srapls Thi?8 37 Ti3378 Tii968 U_38%%9 U 2924 W_fra7s
nits ppm ppm ppm pin ppm ppm ppm
Avhge . BOGG . @LaL -, 8813 Buaae ~H193 .E163 1é"39
HSDeav . 8aa1 . 83813 « 3861 - 843 - @198 - 88éle - &9
w“RED F.B47 14, 46 6.760 1.9268 182.4 « 3814 « B2G4
#1 - GAGE -« @138 - 8613 2. nn7 ~B333 «5174 18. 45
#e . 3885 - @118 -« 8814 2. 196 . 8853 «BLE8 14.33



Analysis

Elem
Units

*®RED

#1
#e

IntsStd
Made
Elem
Wavlien
AV e
Hhev
ARED

#1

Hea

Report

Y_3710
m

L P
. G066

47.986

~. 1086
-« 3881

1
xLounts
30

361.384
66a9a

4387.931
« TEAE95E

6E7393
664447

Inda6e
piam
RN
. 3844
« BEHE

» 3318

- GGG

» BEOBEGH
« BOBBEB0

168666
108064

213496

DR

13@93
» BEE7
29.88
Lar1a
« 8874

3
MOTUSED

11786/03 @5:82:29

4
MOTUSED

e

G
MOTUSED

0104124

M page &
HOTUSED MOTUSED



Analys

Method
Fun Ti
Commen
Modes

Elem
Units
Avige
Shev
#RED

#i
#e

Elem
Units
vy e
Hhav
LATEEIY)

#i
#a

Elem
Units
Avye
Shav
®RED

#1
#e

Elem
Units
Avpe
aDev
#RED

#i

#a

Elem
Units
Avige
SDhev
KRB

#1
He

Elem
Units
Nvge
HDeav
#RBD

#i
#i2

ie Report

s DAILYIL
mes 11/86/03
CONG  Corr.

Ay3866

R
?56654
- 3BA1LY9
36. 148

- 3GG40
. BEE6EH

Ca3l79
m
?891?
- G391
4i . 64

«» 1193
- B64G

Lasase
2 M
[&6@?
<3811
148.3

-« BEEG
LBELE

Mi231l6é
rpm

Pba1a
. Gaag
28.14

. Ba1g
« BEa9

Sc3Eld

AR

D6 . 35
«1a

L AEET

. 44

6. B

Gr4pls
ppm

. Bae1

. BEAG

16. 8%

» Baal
. B368a1

Qamgle Mames 236894

173332539
Factar:

Al 3aas
ppm

8178
- BE3R9
16,42

« @149
. 8196

Cdeaed

"
?59@3
« 8aal
18,53

- 8663
. Qe

Lievzav
[ e

« BEE4

. G086

2.838

- 3384
- BEB3

B 1788

ppm
“ 8523?
~L@leg

2. 76

. 8456
»LBER3

196a/1
m

E?@@l&
« 3031

171.1

- 2804
-~ 3848

Th2s37
[ pm

. B3Ea2

. BBa4

488.9

- o (EG4
- B0a7

1

a1 896
2 0
?&@4&
. 8844
185, 3
. B@73
. 8811

Cola28&
m
?5@36
- B863
11.35

~AB33
. 8928

Mga7oe
KEuli
PBe71

220371
m

E?B@Eﬁ
. 8066

22.28

a 6@&1
- BB

1a36a/e

n
?g@47
« 3O 3G
77.81

«B073
. 8@

Ti337a
3 P

Floa1e
- BEGe

R &7h

- G@Le
~. 8011

010123

11/766/03 B5:87:85 PN

dfeia

B_R496

Cr2a?7?
3
L?Q@BB
» BEAI
38.89

- B3E81
~ o BOE5

FneS7é
ppm

- BEE7

« 3004

B8.71

« 8609
- Ba64

2032

Jali]

58684
« BEE3
72.24

- Baaa
. B886

Sieasil
m
E o . ’,‘:}6

3. 184
-, 369

T119588
3
L?Q@El
. BB
286, 1

-~ BE7G
83814

Ra4934

3t
Phaze
- BE1L8
76.13

- QB39
» BEHL3

Culdaa?z
Fel)]

5&9@5
- Baa7
138.8

. 8610
. 38606

Moa@aaa
m

« G898

@137

H6.73

. 83389
- 8196

Fd3404
m

E?B@Eﬁ
- 8815

&68.28

. G832

Fheaa
m
B?@@@G

« 3006
- . BBEE
U_38%59
Ipm
Fb391
. Q@45
11.61

- 359
«B424

(Iperators

Ked3l 38
2R

L?@@@i
« 3807

Ud. 24

- . GG

Fed714
m
FS@&@
- Ba17
2@3.38

« 8068
« 8893

Habhiass
1
?E3E&
« 8721
2l.69

« 3836
« 2816

51620
3 pam

PBioe
. G064
62.53

- BBEL7
3148

Hel96

m
?l@ﬂﬁ
. 8834
138. 4

. 30508
- (61

Y 2924

Y

Phaos
. GOE4
74.63

« 3064
» BOE2

pane

Ripaesa
ppm

”&EBQ
- 866
15,98

» 3034
- B84 3

Ma33a:

ppm
ugﬁﬁa
« 3388

158,13

- 1 3575
- 3848

Shaa6d
3
L?Q@@B
« 8884
161.3

- GO
. BEGe

51899
=17}

B{QQHB
. B2

6. 48

. 3038
-« BOET7

W_pary
P
L0168
. BE93
5@, 94

- 815248
~@117

i



01012¢

Analysis Report ! L1/786/783 @5:27:85 P page #
Elem Y _3716é Zni@en Zr3496

Units pgm pgm ppm

Avige - 566 ~»HE1L8 - @Eav

SDewv . 3006 . 3642 . Baal

KRED . B3ET7 13.13 7. 286

#1 . 38006 . 8820 -« @7

#e . BB6a - B817 -« Baa7

Int8td 1 2 3 4 o] & ¢

?gd@ §CQuntﬁ Time NOTUSED HOTUSED MOTUSED NOTUSED NOTUSED
=1 am So e v o e o o
Wavien 361,384 o o e e e e e i

Avie €928598 180606 o o v w—— e - e

HGhewv a%54, 8921 086608 -~ e v s e

ARSD - 18283724 G668 - - v v e s

#i 699863 16066 e e T e
Ha 697994 10000 - e e - e



Avalys

Methaod
Fun Ti
Commen
Modes

Elem
Units
qua
SDev
KRED

#1
#e

Elem
Units
QVQ@
Hhev
XK”D

#1
i

Elem
Units
ﬁvne
SDeav
KRED

i)
#e

Elem
Uniite
Avyge
Shav
KRGD

#i
#i

Elem
Units
Avige
SDev
ARED

#1

B

Elem
Units
Avpe
Ghev
#RED

#i
#a

is Report

s DATLYL
2@: 11/66/63
CONC  Corr.

Ag3286
pgm

. BEaase
«A8a71
273,68

-« BBBE4
» BEA7E
Caldl79
m
« B589
8003
» G288
. G598
. 3587
La4B8e
3]
?5687»
« 3005
TE . 4E

- 3803
- 8611

Mif31é
frpm
.gglﬂ
. Ba67
|- ln @a
. Baa7
~Baa1L7
\"c \:Sé:'" o

Sra2ld

m
. a2
« BOGE
20.58

- BOG1L
. 3362

’l'?""n
Factors
Al3aaea
P
“gi?a

. aaaa
i2.67

@134
«B8le8

Cdaaes

m
Fboa1
. 3061
il21.6

. BB066
. 3081

lL.i6&7@7
310
FB8as
- 8006
o 3768

. 0648
- Baas

Th28 37
113
p?@@1a
« BEAT
38.28

-« BEEE
o B3@14

35

1

Aeliss
D pm
'.Q@ﬁﬁ
8816
394u2

. BOa4
- GaE9

Collae

ppm
- BBE9
. BEGE
»1419

- 8829
- 8829

My 796

3 pm

L&aga
.B316
1a.83

- BO48%5
» Ba99

220371
Jl )]
Frou14
- 8818
184. 4

- GE64
- B3OS

Lacarsg
pm
?@@@f
«@BaLe
185, 3

- 8815
- BEEE

Ti3378
m

P eo1s
. GGE1

7.648

“n @@16}
~. 8814

11786783 85 32
%amplﬁ Mame s 23689% drfanhe

B_247936
i
p?BBlQ

. 8861
]. " €}€3\J

~a 3767
. 3853
Cra677
3 it
F?B@11
. G834
36.55
- BB14
- BEGH

FneS7é

m
?5661
. 3881
SG3.72

. B8a1
- Beal

2RB3/2

3
pf@@l&

- Ba16
9.6

- GAEE
- . BER29

sSigasl
"

Pp o 46
. 106

1.857

~F. 376
Tii9a8
m
p?@@ﬁ@
n@@/J

i21.

~@L1E
- 3889

Ras934

m
E?@@@i

« 7EHD9

~ . B3Ea1
- . @1

Cudas?
Y
?&@@1
. BEaa7
&850, 3

- W G4
« Da86

Mog2@ea

m
?gﬁﬁﬁ
. 3867
12.41

- BE58
« 48

43404
p:m

Ba3
" Q}QQ\J
185.3

o 3@ L
- B866

FhEe
Bl Be17

. BBLE
96. 26

- BAB5
. BB2EH

U_3859
p;m
363
a @t;c;j
6£3.69

« 206
BER7

Q10127

217 BN

Uperators

Be3l3a

m
?8@@1
» B@a1
H8. 04

. G062
. 86a1

Fel714

1.88%

8784
. R687

8518206

)

F&G?l
- 8661
84.88

@114
« 929

Sel96
m

« 3869

- @3AL5

166.5

» 9820
- BEaI

v _29R4
KFuii]
LG
. BB
38.93

-~ BOE4H
-. 0863

page

Higa3a

o]

.é@l?
« 3044
257.8

- B304
- G484

K 7664
pém
" @fné.‘

igi. g
131.8

Ma3daae
5/4@

au96
&

124,14

« 1374
» Blae

Shaoesd

331}

fgﬁgﬂ
- QOEE
1484,

~o @17
- 0020

Snilfa9

HR7.8

- BB33
- aa19
W _a2a79
it

Phaas
» @26
97.820

£l
.@@ w1

1



010128

Mnalysis Report 11/786/,83 @%5:38:17 P page #
Elem Y _37i1@ IngBee 203496

Units ppm pgm ppm

Aviye - (U6 - BEE6 - . BEa9

HDey . 8081 . BB64 . BEa1

KRSED 454,77 14,15 H.E93

#1 . B3B8 1 - B823 ~. 3814

#e « 5866 . 8828 -« GEAY

IntStd 1 [ 3 4 5 2 7

ﬁ?de ﬁCauntg Time MOTUSED MOTUSED MOTUSED MOTUSED MOTUSED
=1 em 8o e o o e v e e
Wavien 361,384 . e s e e

Avge 7aaiaa o 168608 o v o o e e

SDhev 333.8473% Q666666 -~ - e oo e e

ARSBD . B47032% 00006066 - e s v e

#1 787866 18666 - e - - -
#a 7B8357 106860 - - - e -



Analyvsis

Report

Methads: DATLYIL

Run Times
Comments

Modes COMC

Elem
Units
Rvne
HDhaev
*wRED

#1
#e

Elem
Units
Avye
Shev
KRBD

#i
#e

Elem
gﬁitﬁ
shd ki
Shev
#ERED

#1
He

Elem
Unite
Rvyge
Shev
ARED

#i
#i2

Elem
Units

11/786/a3

Agiaaa
pgm

- B@aEse
- BOBA4G
174.88

-~ BOANY
- . BEAAG

Ca3l?9

25y
?éaaﬁ
- 8611

1.234

. B857
. B878
L.ad4@ae
ppm
.é@l&
« 366
16.2
1
1

» 30
« 38

Mii3
AR

55631
. GEEG
1871

- BE31
. 06831

So3613

i
3
3
1
1

A

9%, 29
94.83

Sr4215
ppm

- B3
» BEaa

. 590

. B
- (a6

Carr.

Sample Mame: 236894
178382387

Factor:

nlaesa
plm

. 8T8l

. 837

13.66a

« BEGG
- B3a7

CA2R26S
ppm

. BEae

. Baal

238.8

- 6661
-~ . 3000

Li&7a7
pim

. Ba1LR

. BEOG

3444

8013
8813
o 1788

m
Fa797
aa3l
«BIET

oG8
4777

136@s1
Pivm
mu@@ié
« BA6S
458, 3

« B@38
o G@EL

Tha83?
™
?8@@?
« GEa%
65,98
» BG4
»BaLl

Melbya

BET. 6

. 8037
-~ G@51

CoRRe6
sEeiii]
PEaa
. BGBa3
B, 860

- G835
. B339

Mg&796
ppm

« B3390

« 3081

n BE4Y

B389
» 8391

2RB3/1
m

L
. BBES

328%5.2

« Baae
- BEES

i36a/8
2

15615
. BG04
3,77

« 3809
. 881

Tidaza

010129

L1/786/63 65237568 PN

dfid. 3

B_P496
ppm

— 3614
. BB76

P.116

~a 3560
- BEED

Cr8677
ppm

- BAE9
. BEA3

382,15

- 3311
- BBa7

Mg h76
m
?&ﬁ@i
- BA06
1.319

« 3361
« BOEI1

aRa3/8
ppmn

. BEAEG
&£8.89

mn@@@&
Mu@@14

§indsl
=3

Eg.?é&
- B34

1.466

~&. &ET7Y
~E. 818

T11i968
ppm
.5938
~EBLE8
339.3

- @AHI
~B1328

Ha4334

ppm
- 3068
. 3000
4., @87

» 8008
- BEaY

Cu3aa?
3fn
55919
« Gaal
18.57

- 8@
- 30619

MoR@ne
ppm

. BE38

. Baaa

« S@an

. BE37
- 88348

Fd3464
ppm

-, @@L
« @A

16.5%5

. 36813
“-Q@ll

Fbhaaa
x3)]

E?@@@?
. 8066

A PACK]

~- o« BE63
~. G811

U_385%9

ppm

—-. 3243
. BE3E8
15. 56

~ @217

-~ @276 .

Uperators

Rel3lie
pm
EHGGG@

. 3001
2766,

. B0Ea
~ . B0

Fel?l4

ppm

-~ BA%4
« @14

5. 57

-, BBE4
“.@@45
Ma®8a%
m
g.ﬂ?@
B1LE
« &7 39
2.268
2.696
S5 1828
3 3
Phiea
« BB 3
24,59
- @186
3151
Bel96
3 {0
?geea
- B@16
296 . 4

- QaLy
- . 3O

v_ 2924
15618,

- o GEES
- 8083

page

Bige3a
P pm

. BB80
814

»BaL7
. 8817

K_7664

W
s£b3. o
305, @
57 . 65

T44,7
S313.4

Ma33asa
ppm

o BEEGS

« 8531

6. 451

. 86@1
» 7851

Sbha@éd
0

Ef@@@ﬁ
- 8815

291.9

- GBan%
~ BELE

81899
PP

- . 3OAY
LAa1L3

256.8

- G314
- BGE4

W_pery
m

Phay 3

. GBEE

4255

. BO52
- BBEE



fAnalysis

Elem
Units
Avige
SDev
HwIED

#1
#e

IntStd
Mode
Elem
Wavien
fivpe
SDeav
#RED

#1
#Hi2

Report

Y_3718

pEm

-~ . BBEE
. BAG 1

6514.

. BEa1
» BEa1

#Counts
“\

8¢

3&1l. 384
689238
2341L.231
» 3396842

638893
Q75488

Znaa6s
ppm

" ms}:‘a
. 3E3a4
6. 888

. 3056
« @a6 1
i

Time

100600
« G3B6660
. BOBB0006

18666
18860

23496

P pm

-« @aLE
. B0@1

HB.718

3
HOTUSED

11/66/83 85:37:08 PM

4 S
MOTUSED NOTUSED

0410130

page &

-

MOTUSED




Analysis

Methods

Fun Times

Comments

Mode: CONMC Coarr.
Elem A 3&sa
Units ppm
fAvpe w495
SDev . BO6RG
ARED «E2361
#1 «DPI33
Be « BIEGE
Ereors  QC Passe
Value 1.6666
Range 16,0686
Elem Caldl?s
Units ppm
fAivge 19. 34
SDev o182
*“EED ~E171
#1 19.43
#e 19. 26
Evrrors QC Pass
Value 26, aa
Range 16. 68
Elem Las@ie
Units ppm
Avye G.087
SDev « B@2
KRED » 8414
#1 B85

#e

Errors
Value
Range

Elem
Units
fAvie
SDey
KRED

#1
#e

Erears
Value
Range

Flem

Repart

DRATLY L
11/86/83

QC Fass
. G106
16.06

Mig31é
30

21765
« @321

- 4400

4,780
4,750

QC Pass
Y. G366
16. 00

Sc3613

QRC Standard

Sample Mame:
17s4118

Factorrs:

nlaaas
3 pm
&B.@ﬁ
« B
« 3460
16.a9
la.a1

QC Pase
ia, a8
16.608

Cdaaes
3
18989
- 3834
« 3448

2
. 3964
QC Pass
1.066
19.60

L.i&7@a?

B 1788

2 pm

g?@i&
« B89
1.168

Y. @60
b4.977
QC Pass
B 806
16. 680

1368/1

Ael890
P pm

4. 958
. 389
. 1856

4,351
4o D64

aC Pass
5. 00
18,00

CoRla i
ppm
4,93

« B0
~@lé
4,935
4a D34

Q¢ Pass
Y. 806
19.84

My 796
3
&9.??
.08
o 3967
19.83
19.78
QC Pass

2@, aa
168. 848

a8a3/sl
m

2?897
« 337

- PO3T

4,93
4. 871

NOCHECK

B
1
5

1966/2

ioev/oov

0104134

L1/786/703 85246384 M

B_f2496

Bm

mg.ﬁea

« 9683
» @766

34,285
(4. 296

QC Fail
. 80
19,068

Crae?7
iy

gt@ﬁ&
« B84

2317

L.9a9
1,923

QC Pass
2. 0660
18,80

Mna 576

m
g?@i&
« B2
22138

1.817
l.614

QAC Pass
1. 686
10,60

2ea3se
it

2193é
. 340

#8171

4363
4. BEE

NOCHECK

Sig88l

{peratboars

Kaa934

3 i
k8,39
« B

« 136%

18. 40
18.38

ac Passe
la.aa
18,66

Cudaa’?
pm

gn@aa
.83
« 1569

2.0883
2. 878

QC Fass
2. 800
19. 80

Mosasa

pm
2.963
- 825

« BlE4

4.945
4.981

QC Pass
e B@@
16,00

Fd3aa4
sEadij]
5?@19
- 387
« 7836

1.824
L.@l4

QRC Pass
i.066
10.68

Fhisa

Kedlsa
P
1.064
. 086
L5338

1.668
1.868

QC Pass
1.606
16.80

Feff714
pim

QC Pass
18,06
18.86

MaBaas

ppm
(146, 34
.

]

346, 43
46, 26

QC Fail
36. 006
18,0680

& 1826
3
Pb7an
. 3188
1.984

« 33P0
« IEHE
QC Pass
1.660
19,86

Sel 6

page

Rizgae
P pm
5?@71
. @@L
« 8197

H5.070
UL @78

QC Pass
. 0006
10. 66

K_7664

prm

1%.&3
. B4

« 2196

19.66
19.68

AC Pass
2@, 66
18,86

Mad3as
310
Bblag
o :'-.?
6189

27.58
87.34

GC Pass
36. 06
16. 480

Shi@es
i

gl@l@
» @1

» BG3N

1.a1a
L.aa9

QC Pass
1.666
169. 66

Bl 893

1



Analysis

Units
ﬁvqa
\)D(.'V
wiRH

#i
#e

Errors
Value
Range

Elem
Units
ﬁvqw
EDawv
*#ERED

#1
#e

Erroars
Value
Range

Elem
Units
ﬂvqa
Shev
*IRBD

#1
#e
Errors

Value
Range

Report

%F¢
96. 69
.74

. 7HRR

96.17
D7.81

MOCHECK

Bradls
pm
§.334
LOLE
w3381
‘.;. 347

R $ 28

Qe Fass
Y. 000
i6.8a8

Y. 3718
pm
Fp@?&
. 883
0683

e (86
S5.875
GC Pass

S.000
16. 66

QC Htandard

]
g.ﬁﬂ@

» (66

. 8821
e 356
V. 350
MOCHECK

Th 637

B

.95@4
- 8619
« 1948

»IHLY
« 3431

QC Pass
1.8466
14,86

2n2@6R

ppm

« 3879
. B@l4
1377
. 3876
. 3889

QC Pass
1.88a
16,86

s Fulii}
5P387
n @3(}}
» 6736
ia AGE

7 B
MOCHECK

Til337a

m
g??@é
. B2
« A7

4,920
4.888

ac Pass
H. 0686
16. 60

Lr3496
pim
4,879

« B89

« LGS
4., 885
4. 873
QG Pass
5. 000
16,68

11/86/83 95:

3 [
a-5ate
. 163

3.118

Q-3. 43
3-3. 398

(0 Fail
J-@Q@
16.66

T11908
Ipm

£ 3
. 821
. 3914

S 381
Ge 356G

Q(.a Pass
sJu @@@
16,66

Il

25917
- B39
« 7961

4. D45
4.8389

QL Pass
. 8806
16. 066

3859
pram

- 378
. G058

«H786

- BYE1
1.8a1

AC Pass
1.806
16, 66

61013z

46284 A

310
G 32D
- B24
4477

Ve 346
G.313

Ci!(, Fase
\Ju @a

1a.6a

V@924
P

EP@sa
. B84
484G

e @56
G.821
QL Pass

\Ja g@@
18.66

pape

f’:p aae

« B85
« 16960

4. 886G
4.81%9

QC Pass
Y. G006
i6g.6a

W 2879
ppm
«IO4T7
.ﬁ@/u
o 7637
« 3981
« 74

G Pase
1. 066
16.68

o



Analysis

Intstd
Mode
Elem
Wavlen
Avige
SDew
KRED

#i
#e

Report

i
®*Counts
ae
361.384
7a1La68
H384.218

« THEITERES

£97288
T@a4854

RC Standard

2
Time

16660
. BOE0660
. BEEREAH

106006
laaaa

NOTUSED

010133

11/86/03 05:46:84 M

4
NOTUSED

lfi‘.
MOTUSED

&
MOTUSED

page

7
NOTUSBED

3



finalysis Report

Methaods

Furn Times

Commernts

Modes CONMC Corra.
ELem Ag3aesa
Units pgm
Avge - BEE48
SDev | .~ BB133
HRED BPH. 65
#1 LBE1LA3
#e - . @AB46
Errares LC Pass
Hinh » GaLHEG
L.Gw -« BEEEG
Elem Cal3i?s
Units pgm
Avge - BE54
SDev « BA4T
wRED 435, a6
#i - BEAY
#e? « BRae
Errors LOC Pass
High . 8566
L.cw -« @EE6
Elem Las@ae
Units pgm
Avie LEaL3
Hheav « BA1LE
KRED 131.6
#1 « 3324
#He . Gaal
Errors  LE Pass
High » BE56G
L.ow - . BA5@
B L em MiZ2316
Units pgm
Hvge «BaLs
SDev . BBAG
KRED 49,95
#H1i ~BaL7
#e . 886848
Errore LC Pass
High . BESA
L.ow - B@AEHG
Elem Sc3613

DATLYL
11/786/03

RBlank Sample

Sample Mame:
17:48:213

Factornr:
nliaas

m
?3695
« B3BE9
l6é. a5

«@1@]
. Gass

LEC Pass
» 8566
-, B350

Cdeeed
plam

. BAaY

. BOB%

163. 4

- 3888
- B3Ga1

LG Paswe
- A5G
- . BOEE

Liérz@a?
ppm
.3969
. 3E04
48, 56

- @3a11
. Baae

LEC Pass
. BA%LG
- . B350

fr 1788
ppm

LL?Giﬁé
. 3807
7.883

-, @O
L-.@L16
LG Low
« 8166
-~ . @186

1966/1

fsls98
P
Jaall
. BOSS
B19.6

- 385G
- BAZH

LC Pass
« GAGEH
-, B850

CoRa 86

=4
?b@@?
. 8388
89.aa

~8a15
« B3

LC Pass
- BAGLHG
- . 3E58

Mg ?aa
ppm

. @64

. BB9%5

148, 3

. @131
- BEE3

LC Pass
- B5aR
-, B5H0

2aa371

m
8?6968

. B6B63
1@1& é’

~. @018
—-.@1a?

HOCHECK

1366/8

01013¢

11/786/783 855259 M

ickh/7och

B_P2496
pRm
Lo 5053
L0129
8. 546

Lo 4362
L-. 8144

LG Low
- @56
-, 3588

Crae7?7?
P

- BE6E

. BOA%S
267.8

- BOEG
D™ a@ga
LEC FPass

» BE5H
b 365@

MneS76
I
?é@@&
- 30861
TE. B4

» 3863
. 8aal

L.C Pass
. Ba5E
- BE%
geBsse

FBaze

. 3687
26,98

«@Ba21
- 8031

MOCHECK

Si8881

Operator:

Ra4934
ppm
BE1LE
8314
V3.R0

- 80248
» 8063

L.C Pass
« BTG
-, B854
Culdaa?
B
u8®@3

« BBHE
11.68

« 96BB3
- BG4

LG Pass
« G856
- . 3056

Moaapa

u- bay7

. BB@ 1
27,08

H. 98382
H. 8862

LC High
« BEGE
-« BB56

- Pd3464

2

LF@@@R
. BE25
il@ig.

- BB1S

- . BE2A
LC Pass
« B850

- . A5

Fhaae

Redlia

ppm
. 3864
« 3063
PE . AG

« G065
. aaaa

LC Pass
- BA%E
-, 350

Fed714

m
? 169
« AE5]
289,89

3134
« A6

L.C Pass
- BESE
- G258

Na%h8a9
m

? @871

. BAEE

9. 18

~.a118
- BOEG

LE Pass
« 8566
- . 35006

S_1820
mn

L Y
.BB34

168.9

- 3063
- B4
LEC Pass
« 3186
™ Bl@g

Beld6

page

Bigada

ppm
.h@Eﬁ
. G308
£23.87

- @843
- @636

LEC Pass
« BEGE
- o @E5E

K_ 7664
P &3 in

. Gie9
. BRBE
261 . 5

L0310
~. GBI

LG Pass
« 1680
- 183@6

Ma3dae
m

E?Qié?
« LG5

1118,

H.18148
s 1316

LEC Pass
» B5A6
- B5G6
Shages

261 . &

«@a1l
~ o @EI5

1L.C Pasyg
« 3166
o @108

Sni899

1



010430

fAnalysis Report Blank Sample 11/786/83 a%:62:859 PM page &
Units %R pem m ppm 1P ppm ppm
Avpe 191.9 - Q@5 ? A6S L-18.61 E,B@B3 - 8826 .5@8@
Ghev .3 « B3863 o B@aL - 87 . B81LE « @814 - 8@eY
KRED - S84 128,93 172.87 - B399 470.5 52. 40 146.1
#i 181.3 -, BGGE7 - @57 L-1@.56 . BEas8 « BA36 « 3048
He 168.6 - 3@ . BA7E b=1@.67 -, BBLE @816 -, Baal
Errore  MNOCHECK MOCHECHK MOCHECK LG Low LG Pass LC Pass L.C Pass
High 83188 « 3036 . Ba56 « BA%H
L.ow -, 6166 - . @836 -, B@5G - 8858
EIQT Bra4a1% Thiz837 Ti337a2 T11968 U 3859 Y 2924 W_#a79

nits pom ppm P ppm PR P ppm
Avyge .é@l@ . BBE8 - @881 .é@?? N .5313 .gﬁﬂé
Shev - BEEas 3813 Q@316 - BA37 « BR37 - 8866 . Baal
A*RBD 77443 153.6 1409, 47.88 85,43 42.54 3.508
#i «BELS -, @@al LAala H. @166 W B44% «BB1L7 « Ba0YH

- - 8064 . BaL7 -, @E1L . BEH3 8118 . BBa9 . ABE3
Errors LC Pass LEC Pass LG Pass LG Pase LG Pass LE Pass LC Pase
High . Ba56 .Aa1ea . B05H «8318a « 1086 - B854 «. 3106
L.ow -, B@ELG -, Blaa -, (B@a%La -, €166 -, 1866 -, BE5HE -, @106
Elem Y 3718 in2G6a L3496

tUnits P ppm Py

Avige 30310 -« BBan . BEEH

Shev - 3667 « BAaE . 8861

®RED 6G7.03 35a.1 15.63

#1 - BELS « BA@E « B3EE9

#Ha « BOB5 - . BAAG . 367

Errore LOC Pass LG Pass LG Pass

High . BE50 . Ba%a « G50

L.ow - BAEHE -. @OEE -« GGG



Analysis

IntStd
Mode
Elem
Wavlen
Avge
SDawv
KwRERSDH

#1

#e

Report

i
®#Counts
5¢
361.384
731898
379,984
o @631l

734536
FEI2G L

Blank Sample

&

Time

ppalajalntelny
. GRGEAGH

lLanaa
lavaa

3
HOTUSED

01043¢

11/786/803 09:52:859 PN

4
NOTUSED

]
NOTUSED

&
HOTUSED

page 3

HOTUSBED



Analysis Report

Methods: DATLYL
Ruvy Times 11/786/03
Comments
Modes CGCONMC Corr.
Elem g 366
Units ppm
Avie ~EEaL7
Shev - 308348
KRED 281,41
#i -, @EaL7
#e « BEaS1
Errors LC Pass
Hinh . BESE6
l.ow -~ o GEEE0
Elem Caldli?a
Units pgm
Avge eaa
ADev ~B8L7
KRED &, 353
#i ~B1L89
#i2 « e e
Erraors LEC Pass
High . 8566
l.ow ~ . @568
Elem Las@e
Units P pm
RAvie «QEas
Shav . BEa7
HIRED e 6
#1 -, @aa2
#a « BEas
Errare LC Pass
High . 84856
l.ow - . BE540
Elem Mif2316
Units pgm
nvipe - BEG
Shawv « B3GR
BRED T4H. 3%
#1 . 0061
Hi - BEE3
Errore LE Pass
Hinh . Baha
l.ow - BAEE
B Leom Se3R613

010437

11/766/83 85:257:58 PN

Sample Mame: phw-LAGWE
17:53:49 ‘
Factors
mliaas As1896 B_E496
P P ppm
gd@& g@ J4 oo B8237
n0@@” u®®@6 « 3340
. 7811 16.68 .?546
« @265 LBa36 b= 5289
. BE2a7 - Ba38 Lo B2 4
LG Pass LE Pass LG Low
« BGGG - BAGH « G566
- . @506 -, BEHESE - . B5E6
Cdapes CoRn i Craéa?7?
ppm PEm ppm
. BaE1 « BAJRY ~?@@@4
. B3a3 « B36a- - 080
144, 6 1659 H. 478
-, BEAG - BB38 -, BEa4
. BBA3 - BE38 - GOA4
LG Pass L.C Pass LG Fass
« BALHE « BA%A « BOEEAE
- . 38350 - . BA58 - A%
Li&7a7 Mpe79a Fna S 76
ppm pgm p i
« BEE3R . BB44 aao
. 0001 « B34 @@@1
j.i:‘;n 85 .?gn &8 196}-?
« B3E3Ea3 « 8021 - o GABGE
« BE64 . BT 8861
LC Pass L.C Pass 1.C Pass
- BA5H - @566 « BEEG
-, @A5E -, @SEG -, A5
P 1788 HEaR/l pEa3se
) s P m
?b@lE Lt@@@4 E?@@Q&
. 3094 » BEE3 - BEa8
747 . 8 29,4 346.7
- Q73 -, @816 . BEa3
-~ B@%4 « BEae - BEaz
LC Pass NOCHECK NMOCHECK
« 81606
-, @3106
196@/1 196a/2 Sieaal

poi4-£284

Hada934
ppm
w?@@@j
«BBBa
1.783

~. A0@]
o GEE L

L.C Pass
. BE5
.@@ %]

Cu3ea?

I

- GEa]
- 3881
244, 3

» 8081
- GEa6

L.C Pass
.Q@u@
« BE5E

Mo2@aé
=1

« BE2EH

. Ba@1

4.788

- @29

- Baav

L Pass
« 8056
rd 3464
m
Phaia
L8011
1@a7. 3
« BE62
LEaL7
LEC Pass
« BEEE
- . 3358

Fhesa

Qiperator:

Ke 3136

P

- BOAH
. 081

36. 84

-« B2
o @EEL

L.C Pass
.@8 714
« B250
Mafhifas
m
? 199
. 3@
7 31
«~A189
- B2E9
L.C Pass
« @566
-, 3500
8 1886
Y i
?gﬁ?ﬁ
« A6
131i.8
. B85
H.@1l41
L.C Pass

. 8168
~. @318

Seld6

!—.

[

page

Rigaia
x1]}]

- 8E1L6

« BEGS

TH. 48

- BB6E4
- BELES

LG Pass
.@@d@
-, B@5E

K. 7664

313

’&@dﬂ
L@A1L33
418. 6

- o BEEGE
«ALEe

LG Pase
. 1866
-, 1646

Maldiag
ppm
- 1591
. GRA3
58,3@

2159

bowe 1GES

L.C L.ow
. 3566
- @566

Shaaed
2
pi@@ﬂ/
- B3B3
La86.7

« B@E%s
-, BB 39
1.C Pass
. 818a
-, @166

811899

1



fAnalysis

Units
Avyge
HDev
%#RSBD

#i
#a

Errors
High
L.ow

Elem
Units
Avye
HDewv
XRBD

#1
#i

Efrarﬁ
Hingh
L.ow

Eleom
Urits
Avye
Ghav
HIRED
#1

#Ha
Evrrars

High
L.oow

Report

xR
97,582

NOCHECK

Sr421%
ppm
ugm@1
. Baaa
18,61

- (6]
. 3881

LG Pase
« 8050
-, A5G
Y 3710
B
.&@@1

« BE6E

las.2

« 8080
- BBa1

LG Pass
« BO5H
- GHATGE

m
g?@@ﬂﬁ
. B34 4
197.7

- @654
- BBH9

MOCHECK

Thi2837
ppm

- 3AB6

« BAGE

106. 4

8011
- BE02

LC Pass
. @184
-, @1La6

Zra@6a

P
« 866
» G8an
81,82

- 8063
-.8818

LE Fass
- B850
- . BE5HE

iy
?8915
- 8846
309.1

« 8848
~. 8018

MOCHECHK

Ti337:
Jud
£?6613
. BaGaY
11.38

. B@14
IR

LEC Pass
. B350
- BEEGE

L3496
ppm

- . BOa7
. Baas

X5, 47

- . BEaE9

- o BAEY%

LG Pass
« BA%NG

- Ba56

010138

11/766/83 85:157:58 PN

1))
Lgiﬁ.ﬁﬁ
» 84
» 3923

L-1@. &
L.-18.68

LEC Low
. 310806
-, @11 66a

Tii9aa
ppm

.é@é&
. BEE3
5.694

- BE6E
- BBES
LC Pase

@100
~-a 3166

P
Eu@@@3

. Boag
75.07

- B3@al
-« B804

LG Pass
- 8838
-~ . @E36

U_38%9
e

. 8276
« R0
73.38

» L33
- B419
LEC Pase

- 1000
- 1866

)]
FBoa
- 8816
6l7.6

- 8814
- . BO89

LEC Pass
« BE5G
- . BBEG

U 2924
[ryeim
R 1% 1% B
« BEEE
735
-« BEHY
. BE63
LEC Pass
« BA5H
-, BAEE

page o

Jil}

i?@@lﬁ
. (Bea
168.9

. B
~ o BAEG

LEC Pass
« 8050
- . GEHG

W 287y
3 [N
Pha1e
. BEIE3
H3%. 8
. BE47
- BBE7

LC Pass
. 16
~. 3166



Analysis

IntStd
Mode
Elem
Wavlen
Avige
SDav
HRED

#1
#e

Report

i

x%Counts

G
36GL.384
Fa7e16
1850, 286
L1l7P7LEes

706130
Fa7oal

2

Time

186606
» BEAE000
. BOEAGEE

10666
laaaa

3
HOTUSED

01

D
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11/766/03 85:87:50 PM
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o e

pape

7
MOTUSBED
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Rnalvsis

Report

Method: DATLYL

Run Time:
Commerts

Modes CONC

Elem
Units
Avge
HDev
HRED

#1
BiZ

Elem
Units
ﬁvqw
GDewv
*ED

#1
#a

Llem
Units
Hvye
aDawv
®EED

#1
#e

Elem
Units
Ay e
Ghev
ALYy

#1
#a

Elem
Units
Hvige
SDev
®iEDh

#1
#e

Elem
Units
ﬂvqa
)I)@*
#RS

#i
He

11786783

fig3nss

5]

’ é\..‘iﬂd
. 80016
18671

«@53159
- 85145
Ca3l?y
p ]
f‘). 53

“Ld
- B1635

19.74
19.9
L.ag@ife
ppm
,8@6?
- Baan
28,68

. 3068
» B85

Mifl316é
3 [
Eﬁ?Bﬁ
» BEL7?
v 3466

« 4923
- 4347

$c3613

Sralh
pom

« 083

. BEaa

6. 654

. 8663
. Baaa

Carr.

010140

11/786/63 B6:82242 M

Sample Mame: losw-LB&WSE Operator:
17:58:00

Factars 1

Al 3662 A6l 690 B B2496 Had934 Ke3l3e
sEulii] s K3 Ppm
PP San B aes p?qé&d B as . 8557
. BOG . BO9 . 0837 . B01 . 306G
. D47 L4149 . EEES @45 LG43
1995 8.875 - GG 2,145 . BE5S
2.803 5. 063 - HEEY 8.1 46 . BEE7
CdRRes CoRRas Cre677 Cu3fg7 FeR71l4
m W J o3} Jq0} ppm
P51 2 PET1o P390 e . 368
. GBE4 . B816 . BEa1 . GBAE L oen
. 8298 . 3009 . BAES Lo218 . 1308
. BEGY L5188 . 1369 . BEPE 1. BEE
L5115 L5131 .1991 . B630 1.609
Li6&7@7 Nq&/?@ My 76 Mosese Ma%a89
ppm ) ppm P 3
. BOE3 b e PEY an Phans BB 3¢,
. 6681 . . 8029 . BB63 . 13
13.13 5hE4 ZEELE 14,67 . T
. 004 20,13 L5168 .Bea1 29.19
. Baa3 56, 24 . B2a9 . BO5E P9, B
FL7en ape3/1 pRe3/a B 3464 516820
m n 3 {2 s ot} i3]
. BEGR PEaen Fglﬁa PP anas L
. BBED . BELS . GG 3 . BEE7 . BEO3
116.1 L2971 LREB1L 139. 3 84,86
BB . EE76 CELLE - BOOE - BBE5
LOLLL - 5049 5135 - 3010 - BEGL
1968/1 1966/8 Gip6s1 PhEpe Seld6
REuli] 3 jaw 31 K3ii] sRuiil]
T B P8 75 PEGos 2. 164
. B0 1 .e@a S . 5064 . BBE
LBELT w3744 WG4T? . B766 2786
. 151 2,167 ~10. 70 . SB96 2.160
H. 153 8,179 ~16. 80 LELGT 2,168
Th2837 Tizzva T11908 U_36%59 Y P984
] M (X511 Lm m
L PP L P B4 PBi11 PEY 72
. Ba6E . BB L1 . BE5Y . BEe9
4. 505 1.843 5635 3. 88 L5518
- BE4HE . BB14 2,168 LE15H3 P E1EL
- BB43 - Q814 2,167 . BBES L5198

page

Eigg 3

"

FBa1a
- (040
397.5

- B3E1LE8
» BE3Y

K _7664
p;m
£ « 47

Haldlaa
ppm

n \:; [0

17.34
17.31

Shiaed

ppm
vl B
« 3834
«6HE98

» 0161
- SR6Y

Snlaas

ppmn

-« B@14
. DGBE

41.69

. B@1LY
- B@1LE

W _2a79

Pho1 s

« G617
133.5

« BEEE
rlninkl
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Elem
Units
vige
HDewv
®RED

#H1i
#i

IntStd
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Elem
Wavlen
Avge
HDeav
#RSED

#1i
Ha

Report

Y_ 3716
pRm

. 3664
- 3306

- 1874

. 066
- BeEy

1
#lounts
8¢

361. 384
GB3434
18298, 848
« 1899429

HEHEGTE
684412

ZnEe6s
P

PEles
. 0BG
L1818

186686
. BBBEAEG
- BGB80GA6

laaaa
18006

234596
pim

- @EE3
. BE@3

5. 88

-, BEEAD
- . G865
3
HOTURED
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11/766/783 B6:02:482 PN

4
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B
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&
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010142
fAnalysis Report 11L/766/763 B6:67:218 ﬁh “ page 1

Method:s DATLYL Sam 1& Mames RI7583 Operators
Hun Time: 11/86/783 18: 35
Comments
Modes CONMEC Corr. Factors 1
Elem An3esae 113888 Rsl898 B_8496 Bad4934 Ee3l 36 BRigp3a
Units Pppm pg pgm )] pgm P P pm
Avye . Gaaas Gl4 . B@77 - 3126 « G864 -« GO - GEeY
Shev . BB6a1 « BA7H . BA3E 8189 . G817 « 3286 . Baav
KRED 24, 488 14,53 A€, 61 3.491 2%, 93 91,47 24,31
#1 . BBB04 « Q567 .@1La - 3843 - BEVE - BAAG . Ba04
#e . GBEa6 « B4R . BaEE ~a 3197 - BEnE -« GAE1 . B@34
gle? Ca?179 o CdRa6s Cal86 Cri2a77 Cu3247 Fel714 K 7864
nits 3] P ppm ppm p ppm
Avige % 99P 8@@& .8@46 -« BBE4 p&@@' g@?? B85
SDev 871 . GG . Gaes . BB6a3 . G6aa . DOEE « G251
ARBD 2.3868 93.83 13.84 7@8.67 €©.074 243.6 238,77
#1 3.842 - 8663 - 8844 - . GEas « Ba6% ~ 8874 . E883
#a 2.941 ~ 8681 . Ba37 -« BABE «- 8085 - BE28 -« B@E7E
ﬁl@T Lad@ae Lie7@a7 Mpa7aa MnES76é Moo @os Mahsasd Maji3as
Inits o PEm 3 ) P "
Avige -. BO6a .é@@ﬁ ‘b3qd ?'@ﬁ? p&@i? g 396 éq??
SDev . AEBa5 . B@aal . 3159 - B804 . 38606 .B163 . 1269
HEGD 3899, L4.64 44,98 &7, 58 - H846 4. B4 B236.5
#1 . B804 . OBa5 . 466 8810 » 8817 « 3708 - 1434
He - . G664 - 3064 @241 . B@64 .81 a . 3474 o @361
ﬁlez Mif3le 1788 280371 2EG3s8 Pd3404 5_1826 SbEB6H
nits ppm pEm m ipm m P I ’
qu@ . Baav ~. BA3G ?8@1& FSQ@E ?8@64 g 25 &@@?
>D@v . BEas - 8875 . 8622 . Geis « B6as ,@078 . BGA3
*RS 128.5 213.4 178.5 404, 4 55%.73 388.7 48. 69
#1 - 8814 L8E1a . 8@ -« BOGE . BEAS . @336 . 8611
#a . @36a1 -~ @E83 - BAE3 . @BE1e « BBa2 . BBl6G . BEGE
Elem Se3613 1966/1 ilaaa/se Kig881 Phese Hel96 Snlisse
Units % ppn P om ppm pem pgm P
Avige 6. 86 - o ARG G648 ~18. 56 « EaaG - 8831 - . 8863
SDev . 36 . 3869 . 0083 - 86 « 36861 . 8081 RLEL
HKRED « 3671 163.1 . @97 L5418 13.67 . 257 B87E. 9
#1 97.11 . @813 . 8851 ~1@. 58 - G666 . BE336 BaL7
#a .61 . 8aal « Ba46 ~16. 60 « aaa’v . B3l - . @EE4
51@T Sr4815 Thesd7? Ti3Z37e Tii9a8 U 3859 V_ 8984 W_#a79
nits ppm PEmn P Ppm 3 T ppm _ppm
Avyge ug®3? .B < “. BE16 - o GEHG fgaaé .gaﬁ3 ,&maa
Bhev - BB66 . 8814 . GO . GBGA ~@iail . GO . a9
HRED w2467 34, 88 7. 859 14,61 186@. 4 198. 4 2881
#1 . Q837 » 3085 - @@Lz . @E347 » BLES . Baa’ . BAGB3

Het . B@37 » BEaH - BBLG - o GEEE « BELa 1175 - 8018



010142

Analysis Report 11/06/83 G6:G7:18 P page &

Elem Y 3718 Zn2asa Zr3an6
Units ppm ppm P
Avpe -« @3Ea1 - Bany ~. @@L
SDev . B3Ea1 - 3881 . 5883
KRBD 196.8 La764 2,91

#1 - BaG66e - BE5H - (@16
#a ~. 30081 « BBE6 -, G813

IntStd 1 o 3 4 k¥ £ )
ﬁ?d@ meuntﬁ Time HOTUSED MOTUSED MOTUSED MOTUSED HOTUSED
<L @m S e e e -
Wavlen J361.384 @ - - - - e e -

Avye TBELHE laaaa e e R R

Ghev 2586.233 0066060 - - e e

ARRED 3674255 0068600 - s e L

#1 TE4ET L 1 G066 - - w—— w— e
#i 7THEAEE 16660 - - - e o



010144

Analysis Report 11786763 B6311:53 PN page 1

Method: DATLYL Sample Mames 23I7HE3d Gperatbor:
Run Times 11/86/03 18187287

Comments

Modes CONCG Corr. Factors:s 1

Elem Ag3oaa 13688 fel898 k2496 Ba49334 Reldl 30 Rig2 36
Units ppm ) Pram pgm pom ppm ppm P
Avie -, BEB3Z « 462 - 886 . 334G - G104 -« BEHE - (AN
SDew « BEA39 - B@37 . 3063 - 8383 . G666 « Baas - BBaEG
ARED 3@1. 36 24,19 18.76 « BAGE - 7655 34i1a. Lisai
#1 . @B103 ~.B333 L8B4 - 3338 . 8E41 . 8081 - . 8@ 1
#e - EBBaI7 @471 - Bagl e 334E «@Ba41 . B@E - . BEG9
ﬁlg@ Ca3i79 CdRa6es Col286 Cr2e?7? Cu347 Fel714 K, 7664
nite P prm m m 3m i Fpm
Avye gaﬁﬂé ~. 3641 ? a3 E?@BQ? ?&6@3 ?5@&9 . @87
Shev 819 . 8683 - 0664 « GGG . aaal - @1a - @571
KRSD 6354 359.1 18. 48 21.8¢6 19.66 148.8 205, 1
#l 2.1 3 - BAG3 « GEe3 - o BEEE - Baaa -« BOE3 -« @GO
#e 2.9348 . 3E61 . B35 -« 0808 - 8063 8141 - BLEG
Elem Lad@ie Lie7@a? Mpa 796 MngS7eé Mofaa MafBh8s9 MaJZ3@ge
Units pgm pgm ppm pgm ppm PRm Ppm
fAvne - Baa81 » B84 @168 - BGal - Gaas - J351 -~ 3388
Ghewv - B8G8 . 0841 .- BB39 . 3800 . 3081 ~EL19 « 50341
KEBD 1283, 37. 46 3%. 79 31.83 17.4@ 3.539 H43. 1
#1 ~ o BEAY . 8063 . 0881 . 3861 . 8869 - 3268 - 4433
#i . Gaa’7 . Baa%5 ~BL35 - 8661 - Baa7 . JH3G o 2636
ﬁl¢$ Mif2ile B 1788 280371 2RA3/72 Fd34G4 8 1820 SbREes
nits P ppm ppm ppm P ppm ppm
Avige - BE63 . BEA4 . GAav .é@lﬁ -« 8085 .éaaa -« @@L 3
HGhev . Baae ~ 88746 » G831 - BE33 - BaLe - BLEE .o B4
KRSD 184.8 1863, 425,19 218.1 248.0 243.8 188.7
#1 ~- . BEEH - B@E54 - BE2T - B39 ~ . B814 - o GBE43 - BEH36
#e . BaalL « BB4G . BELE ~ . BBAs - 30084 ~B185 - BGa4
Elem Sc36l3 196a/s1 iaearsa 5ig4a81 Fhiee Seld6 Sniaas
Units KR pPRm pgm ppm pgm ppm P m
Avge GG, T4 - . BAIX7 » Bang ~18. 66 - Baas . 3023 - BEEH
SDewv ] . BAGE BG4 1| . 8812 . 88648 . 8817
KRED - 4166 Ga 338 26, 8 ~E413 183.7 36. T4 GE. S8
#1 96 . B3 ~. 3036 - @043 ~18. &6 .80816 . 8817 . 3844
B 9%, 46 - . BE39 - B@6 ~1@. 66 -« GO . 8828 - BB1LE
ﬁl@g Sr4215 Thiz837 Ti3372 T11968 U 3859 Y 2984 W_ 2479
Jnits ppm ppm Ppm ppm ppm ppm ppm
Avge u8@37 8817 . @15 .é@aﬁ . @130 .86@1 - 0816
8hev . BO61 . BEa4 - BEA5 - BEE3 « @138 - B0 8L
KRED 1.662 23.848 31.8% 147.1 181.a .3383 163.8
#i . 8637 - 8819 o @818 - B6G81 - . G203 . 83061 -« BEES
#e . 838 . 8014 ~. @811  .8873 - BB37 . 8061 . 882
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. BEBe

G.@eLe

30848
- GB4A5

2
Time

18064
. BEEOGAAG
- BH6086O

18066
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213496
ppm

-, BEEI
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- BAE7
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MOTUSED MOTUSED
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01044¢
Analysis Report 11/86/83 B6:16:38 MM page
Method: DATLYL Sample Mame: RIVEHE4 (iperators

Run Times 11/786/6G3 18:12:03
Comment:

Modes CONC Caorr. Factars 1
El@T Ag3ase nliaas el éna BR_#496 Rad43i4 Redl i@ Bieaia
nits ppm P pm ppm ppm ppm ey uli] 2t
Avne néﬁﬁéa 8417 « BEE L o SEHEE .5939 - . BOOE .5%34
ahaw « BAAE7 «BA33 . BE8Y -« 876 . BO06 « 3G .. B34 3
KRB B7.398 7a.981 898, 3 2. lé@ - 85Eae 6E%, 5 lag. @
#Hi « @EEaR7 - B44] -, B0 —a 3471 « B8 39 - B8@1 « BEAES
#He « AEB6T - B394 « GaaE7 e 3H7D - B39 - . BEEE - . BEa7
51@€ Caldl?n Cdarcts Coaadé Cr677 Cu3daa? Fael27l4 M 7664
nwibs pm Bpm w pm 3 30 ppm ppm
Avyge g.834 .8@@1 F5839 E.@@@3 £3997 ,&@38 - Q77
HSDev « 36 - GBEal . BEa% . BEa1 « GGG « B863 . @168
®#RED - 0805 bB9. 37 13.80 37.591 Ha360 167.6 148G, 8
#1 e 834 « B3@aj5 « BE3G - BEA4 - BEEH8 - 83883 - e8I
Ha 5.834 . BEEe «BA48 -« 3903 « 8967 - . @887 - A154
El@? L.aqBife Li&7a7? Mya79a M S7é Moaagd MaS588%9 Na3d3aa
nits Ppm Bam pom pEm P pm PPm Pm
PAvge .8@@6 .86@5 ugiﬂz . Baaa LHEa1La .§3H@ .é&é@
BDev «. 8@ « @86 - BB33 . B304 . 0G5 . DA% « LG8BE
K"ESD 19.81 2. 315 2@, 58 288, 3 48,83 . 7688 FhHa 97
#1 . 38085 « B3A6% 8136 « BE8a «E013 - 3382 - LEHT
#e . aaa’z « BAE5 ~ELa - BBEE . G866 « 3338 « 3441
glg? Mif?31é 1782 226371 2R3/ Hd3404 31826 Shadaes
nits fagat] ppm ] 31} 3 Er m P
Avye - @1 w?@@@l ?B@l@ 859693 E&Bl? ?51@9 i.mmma
HDev « BEEE6 - BG4 - G@L e - S8aa « 8868 « @E4H 3 « BEA%
#1ED 491.3 3143, 129.6 PR. 33 49.18 39.63 284,55
#1 -, A% -q GEH3R «@aLa - o 3EEE LE8a1l « B@B79 - Gaal
#e « B303 - 336 « @336 -« 3EEY5 - B3 . B140 -, BE66E
El@? §F3613 1966/ 19ea/a Siganl Fhaed Self6 ani899
nits < Ppm sYedil] ppn ppm ppm [euli]
Avie G, 34 - BE46 15@37 -1, 76 "8961 ,gaax - . BEES
SDav « 93 « 96321 . BA35 « 86 « 1866 - BELE - B@L7
AIRED « F7HE 45, 66 131.4 - SESH9 W48 . 4G Ea4%. 4 373. 3
#1 34,68 -~ o BE6 1 . Q352 -1l @, 78 « 8805 «B@L4 -, @@BLE
#He 96. 836 -, @31 « BEae -16., 86 -2 B@EA3 P 1515 5] . Ea7
Slgt Sra4215 Thet837 Ti3372 Tii968 b 3859 L H) W _Rravy
nits ppm ppm B prpm fpm ppm popm
RAvge .8@?@ » a8 -~ . @@L 3 .é@éﬁ -2 BG4 - . 3882 o @ LE
“Dav « BEaE . G6a3 . 3303 « BE38 . B84 . BEaL - B@EEY
HRED « 3433 12.83 19.87 83.6%9 llll?. 63,32 250, 5
#i . B@7E - G826 -, G@la - @@87e - . @ae67 - . BE@al -« BE3E

#e . BA7a « @21 ~. 0811 . 8819 . Ba52 ~. 3803 - 8669



Analysis

Elem
Units
Avige
SDev
*IRBD

#1
#a

IntStd
Mode
Elem
Wavlen
Rvye
Bhev
KRED

#1i

#e

Report

-« 3666
- EEG

1
®*Counts
S¢
361.384
&I1L269
G7H8., 527
«BPTED8E

GB6A9G
696048

Ingaes

ppm
.5@41
. BB
H.6828

. BE39
. B@4E
2

Time

18600
. 30EBEE6
. BREREGE

L3436
pm

- . BHE9
. 86

22. 1@
- 30160
- . BOE8

3
MOTUSBED
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L1/766/83 B6:16:30 PN

4
HOTUSED

e

i
MOTUSED

&
MOTUSED
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010148

Analysis Report 11L/766/03 B6:81::06 M page 1

Methads DATLYL Sample Mame: 2375HE4s Operator:
Run Time: 117806703 18:16:48

Comments

Modey CONC Lorr. Factor: 1§

51@? 3266 Al 3688 el896 B_£496 Ra4334 Hell 36 Bi&”?w
nits P B P P pm P P
CRvhe g GATE - 821 2. 877 ~a 364D F « 156& gJ&c . @9%
BDay . 00031 . B@7 - B8B83 - 8819 B2 . G003 .@@J/
KRED - 6ETEH - 3539 - 1448 « 5156 1. 383 «O37E 15
#1 »LA5HLL7 2.816 2.875 - 366 2. 135 «»B568 -« B@E3
e - BEE7I 2.626 2.679 -0 3GIE £2.176 . B564 - Q@473
Sl@T Ca3dlzs CdE2aes Cod e Cr2&?7 Cu3asay Fed7l4 K. 7664
nite 3 [ ppm ppm P PP ppm ppm
ﬂvua &g.aa G2 179 ,5615 5634 « 3324 17456
8hev « B - BEaL . 3864 « B6a4 ,@8 .@@3 « 15
KRED «~82187 1528 « @734 W« 1869 669 « 2684 » BE?T
#1 2%. 86 - QSRS 5181 »e@BLE wE61E 1.828 17.46
#a 25,78 - B33 o G176 2817 PG5S 1.0826 17.67
El@T L.ada@fé Li&7@a7 Mpge796 MnE%G76 Mofaoa Ma%hads Ha3aad
nits P pm ppm 3 {30 " ppm pom
Avpe .b 16 8 é » S ,g?ﬁﬁ “EQHB agnaa ig.af
aDav . 3666 ,@@@Q « 38 . 8865 . B384 «17
ARED ~ 1833 &. 586 « 4899 « BBE% 17.7% . 5678 .6?60
#1 - 3016 - 806 2@. 26 «SE47 - 8021 29.74 17,68
#e »B@1a » Baas 2@, 38 .””&3 . BER6 29.98 17.49
Elem Mi3l6 f 1788 283/1 apa3sa Fd3434 5 18&@ Shi@es
Units ppm ey eli) pm pem ppm ph ppm
ﬂvqe « 4383 . BE6s » 5149 weae -« 8014 BJQ » @6
8hev . Ba3Y . BEEE - 8054 . Q632 . BOE5 .@@@d « B8a26
*KRSD 6189 74 . Q6 l.848 ~6B151 36,99 8. 35 « 4958
#i - 4961 ~B3all . G186 £ 5198 - 8016 . 8634 «5188
#i < 5005 . BB@a4 ~5111 - 5243 ~. @817 . 88330 « GRRG
glgT §$3&i$ 196871 1966/2 Sizasl Fhaaa Hel 6 Snifay
nite pm pm 3 iy pm pm ppm
Avige 84,73 L Lag L 174 ~§a.31 ?ﬁi@i 5.16& - 86818
GDewv «13 . 824 . B2 - 83 - 83084 . BE . 3014
ARED . 1396 1.l1ae ,QQEQ - X081 » 8686 1.638 HhH. 68
#1 4. 82 2. L86G 2. 159 ~1@. 79 - 9189 2. 146 ~« @@l
#e P4, 63 2.159 2.196 ~1@. 84 ~ 5194 2.178 -« @@
ﬁleg Br4215 Thias37 Ti337a T119848 U 3859 U 2924 W_R2a7y
nits ppm P ppm pm ppm pram ppm
quu - B@a73 ~ . 3330 ~. @811 5.8@@ .8141 o2l l ,gmw?
Dwv - 8661 . G617 . 8666 - Gl « G848 . 0888 . B8
ARED 1L.638 GB7.39 L.&17 . 3641 33.98 « 1629 148.6
#1 . 887 ~. BE4HS - @611 2.185 -@1a7 Pl i B84
#i2 - BB7E . @318 -« @13 2.215 L8174 G817 . 808



fAnalysis

Flem
Units
HAviye
SDav
*wRED

#1
#e

IntStd
Mode
Elem
Wavlen
Rvpe
Shev
KRB

#1

He

Report

Y 3716
Pm

- . GEHEH
. a6

789.8

. 3008
-« G866

1
#Counts
8¢
361 . 384
606804
98,4312
1351815

687460
&68E147

Zna6ce
ppm

. 914 ]
« 8886
« 46

- e
o S S
a -
Time

aesn cone

16806
- 3660686
« 3060668

16006
166000

213496

Ppm

- . GEHE4
- BE63

4. 83

- GG

- . BE@H

3
MOTUSED

4
NOTUSED
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11/786/03 66:81:86 BN

e

5
MOTUSED
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G
MOTUSED MOTUSED



fAnalysis

Report

Method: DALLYIL

Run Times
Comments

Modes CONC

Elem
Units
Rvye
SDév
HRED

#i
#e

Elem
Units
Avge
SDeyv
®KRED

#1
He

Elem
Units
ﬂvuo
SDev
HRED

#i
#e

Elem
Units
Avge
ADev
#RED

#1
#e

Eleom
Units
Avye
Shav
HRSD

#1
He

Elem
Units
Avpe
Shav
*#RED

#1
Ha

li1/706/03

Corr.

Ap3866
pgm

. Gae47
. 60604
16. 163

. BBO53
« BG4

Ca3l?9
ppm
24.03

" it

8188

24416
23.89

L.aaBée
P pm
« 3864
« BA63
46,826
« Baa6
. B818
Mi3le
m
Phaac
« BRaY
FO.T79

. 8616
. BB63

Sv3&13

L6316

F6a. 43
37 .36

Br4adls
pPpm

. 868
. BA66
«»B345

- 33268
- B268

%mmple Mames 2375

l8s2lal6

Factors

flaass

« B35
Cdaaes

6@@3
- Be63
164, 7

« B804
. 3601

L.i&7@a7

P m
.EQQE
. BBGH
4.353

« BB65
- 8065

B 1788
ppm

- BB48
.G186

386. 1

-. @188
- 3084
1966/
a3
?5639
« @55
190. 3

. 8064
~. 3010

Th &37
911

aaaa
a7

P
- 83010
- B0

i

el o

3 2

FBoze
.BB33
126. 2

. 3349
- 083

Casa e

]
fé®3&
» BAAL
L7.37

« BA3E
agass

Mya796
pam
G578
" adi»}
37,15

- 8736
« G406
226371

D 31
3?@@@3

19easa

nl ]
?&ﬁ?l
- BB23
31.89

. G687
. B85S

Ti3378
m

p?@@lﬁ
« 3981

ta 221

-. 3813
u @@1""

11/86/03 A6

R_#496
‘111]

gféaaé
- @A35

~B188

o 4259
- 4349

Crae7?

e%. 18

a 6@@]4
-« GEGS

MneS76

m
Fhaas
- Baa7v
6. 73

- BALH
» B804

HEa3s2
pom

.568@
. BEaa7
36,72
~BELYE
- B85
Si888i1

m
Egl @
o 85
u4336

~ 1. 99
~11. 65

T1i988

ppm
.é@ﬁ@
. B843
144.7

- @@
« 0068

010150

Ba4334

m
Phas
« B2 4
4. 41

«B87E
- 3046

Cuiera?

3 pm

FBoac
» Beas
G. 88

- GaEy
- Ba64

Mod@ao

1
P66 1a
« G
2.1

. 8066
«Bai4

Fd34804
ppm
aa3
u@@ﬁé
185.9

. BEa6
. 3966

PhEse
1111}
Pho11
. Boa%5
46, B8

. 8614
. 86a7

U_36%59

p8819

« BG4
an. 87

8185
- BEG4

3
0

2%z 42 P

perator:

Redlie

1
FBaae
. 3306
13i.6

- G064
» @]

Fet7l4

ppm

o GE1LE
. BEE7

164.3

- BEa3
1 e 1)

NaBH8 69
ppm

. SEGE
- B263
8.166

. 344G
. 3867
G 18820
m
PBias
L8183
36. 87

L6181
. 834
Gel96
uiii]
Phax
. BE33
58, 44
. G861
. BE33
V_2984
ppm
PBGas
. BBBE
187.3

- Baa7
1517

pange

Rigg30

pB@?ﬂ
" Q(dU\J

19.a87

- @831
- B84

K. .7664

Phhas
.@335
31. 50

» BEE3
- B383

Ma33@aa
ppm

" jf.- \J
. BL57
1&.88

EER:L
1386

b&@&&

]

F &99
. 6868

90,87

. BALE
. 0083

Snlass
m

EPQQLQ
@816

8. 88

. @030
~ . GEHEs

W_pa7s
yEalil]
Goo
. BOP4
108, 3

. BOa3
. Ba37

1



fAnalysis

Eleom
Units
RAvyge
SDev
#RED

#1
#a

IntStd
Mode
Elem
Wavlien
ﬂvqw
Shev
XRBD

#1
#Ha

Report

Y_ 3718

38. 36

-« BE3H
- Baal

1
#ounts
s8¢
361.384
7Aa 350
440%, 275
«GE7E194

&I92 35
7TBH465

Anea6e

PEm

» BU36
« @311
31.a4

- Q844
- 8688

b
Time

16066
- 806660
. BRE06O6

16666
10604

2034596

ppm

' u Q}al
“@w@L
H. 815

. 3a12
- 6813

3
MOTUSED

lLirg6/63 A6z

4
MOTUSED

010151

HQ1U$ED

2548 PH

&
NQTUSED

7
MO

suse ren

osee goss

page &

TUBED



fAnalysis Report
Method: DATLYL
Run Times 11/66/63
Comments
Modes CONC Carer.
Elem Ag3e8e
Units ppm
Avhge - @648
Shev « 33003
KRED 19.786
#1 -, @041
#He - . BG5S
Elem Ca3l7?9
Units gp
ﬁvqe 183
Shev .664
%HQD 3.82%
#1 2. 1448
# 2.858
Elem L.as@8e
Units Pm
Avie . aaal
SDev « 36863
HwRED 357.6
$#i . 0603
#a -, @GEal
Elem Nié31a
Units o
Rvye 861”
Shev @@QG
#RSD 51,63
#i «BaL7?
#i . 004
Elemn 03613
Units #R
ﬁvne 8. 67
SDev 1.6%9
#RED 1.1a1
#i 93,43
#e G7 .96
Elem Br4eal1s
Units 1e]0)]
Avge - 8838
Shav « BaGa
*#RBD «AR36
#Hi . B8e8
Ha « B3E28

bamp @'

Factors

11368
3
?é38@
- G015
3. 958

83391
. A376

CAdRaes
ppm
.gﬁﬁl
. B3aG1
138. 4

- A6
. 0666

Li&va?
m
?g@@&
. 3066
1.789

- 0648
. BB3as

R 17882
m
?3619
- 3087
456.8

~o 8B4
. 80481

1966/1
BPRm
™ @‘3\‘:‘;

« 3004
Eub49

-« BEE7
Y 6861

Thasd?
]

. 8065

- BEH

G78.1

« BE24
-~ BB1%

zamaz 237EEE

As1896

m
Eldoas

. 8004
84. 35

- BHa7
- o GAE2

Coiadé
J¥)
Fé@34
- B8a%
13.63

- 8837
. 8830

Mye 796

P
5114
. 0037

3. 26

<8139
. BB86

2028371

m
BF@@é?

- BE3E3
78.54

-« 8071
- Q024

136@/2

i
T
8031
34.9%

La112
- BA6H

Ti3ava
AW
f?@@14
" @@(?}t..
16.08

. BA15

010152

11/786/783 862301821 M

B_2496

l.16&6
~. 4182

. 4,.1'7'- ]
Cr2677

3P

P80
- 8018
388.6

» 8817
- 3863

MneS76

ugﬁﬁﬂ
- 3062
166.8

» 8803
. 861

agni3sa

3 P
FBoas
. 8619
38.81

« 8861
- 3835

sigsal
m
Y. ey

« 35

4499

~18.97
~11.84

T1196848
3 [
Lp@@d?
- Ga1h
41.76

~. 8048

Rad934

m
?8935
« 3003
7. 958

« 3037
- BE33

Cu3aaz
ppm

~H816
« B8
116.6

- 83818
- 3002

Mosaaa
m
?8@13
- 8067
49,74

L8818
- BE6a°9

rd3404

ppn

. B@a21
. Ba13

62.19

-« @881
Fbhaea
m
?8@16
. 3681
8. 486

8817
« 881G

U_38%59
P
@4

=

L]
»
2

PR el
S e
&3

7
1
4
a
25

Operator:

Redl3e

m
R?@@Qi

» BB
153. 8

~. @62
. BEa6

Fe“?lé
pp

199
. 8328
165. 2

- 8437
~aBB33

Malisss
ppm

" \36&&1

» BA45

il.8216

» 3649
-« 3718

i

51880
m

PBaso

.aael

. 387

- 8839
. G638
Seld6
]
?3939
. BO20
L@, 64

- A58
1 P

Y pgps
M
Phoac
. BB1E
D133

. 8814
-. 8833

page

Ri2E30

K_7664
pom

0P8
. 8198
66w 68

o G483

« 815

Mad3ag
P

- 195
.11&4
\J /u u.‘@

« 2750
11606

Shad6cs
ppm
~. @a1a
« BacH
1%68.1

» 8061
- BA2E
Sni89%9

2 W

[5665
« B@ 1
461,19

-~ o BOEI
- 8826

W, 2879
n
Fhoos
« 836
365.6

. 8029
~. B@13

1



010152

Analysis Report 11/786/783 86:30:21 M page #
Elem Y 3716 Indges 2 X496

Units ppm Ppm Frpm

Avge - BGaag 84108 -. (3883

SDev . 3@84 « 3005 . B016

#ERED 263.6 1.268 e, 7

#1 « BEB4s 8414 . 8668

#e -« @aalL . 34@7 ~. 815

Intbetd 1 2 3 4 5 & 7

?gde fCauntﬁ Time MOTUSED HOTUSED MOTUSED MOTUSED NOTUSED
sl em 5 o oave sese oo 1aae [, . s e e aon
Wavien 361.384 e e e s o e

Avge 715338 16666 e e e - e

Shev 7731.616 00000066 - - e - e

ARED 1.889%a22 Laageaeg - - e e oo

#1 720847 18660 e e e w—— e e

He 769828 10006 . L e e - o



010154

fAnalysis Report 11/86/83 B6:34:58 M page 1
Method: DAILYL Bample Mames 237527 Operators:

Run Time: 11/06/683 18:36:31
Comments

Modes CONC Corr. Factars 1
Elg% g 3886 1384 fAsl896 k8496 Raa934 Redlia Rizaia
nits prpm ppm ppm ppm ppm ppm Ppm
fAivpe -, GEAE4 .5435 ngeaa - GG EE "864@ -~ . B@as - GOGE
SDav « 3@a482 « Ba2R . BARG6 « 368 - 9380 « 3001 « 330G
KRED 1694, 4 %. 0686 163, 5 « 1694 . 2149 34, 8% 4798,
#i « BAE2G « @451 « @044 4B « B3040 -, 3EB2 . BE84
#e -, BAARSE . A48 « BE@E7 - BHH87 « G346 -« BEE3 - . BEE4
ﬁlgg Ca3l?9 Cdal6s Co2286 Cra&?7? Cuw3eg7 Fald?7l4 K _ 7664
Jnits ppm ppm ppm ppm ppm ppm ppm
Avge 4.917 « 300 .8934 -, BEaY5 .8618 ,5851 .535?
SDev 811 - G363 1 « BBACEG . 8661 « @61 « BAAE « BE/EG
ARED - 2304 Bé. 10 16. 36 wh. 45 H.987 91.593 24.13
#i 4.948%9 .aaeL - 8837 - . BBEE6E LBaLl . B8LA LB418
#Ha G225 « BBGaE L A036 - . B304 ~H812 - B3E383 « G296
51@T L.aba@ie lL.iez7a7 Mpge7aa MneHh7é Moo@ea MaB889 Ma33@a
iits Ppm ppm ppRm ppm pom ppm ppm
nvie .8965 LBa11 - @159 - @1 - 3864 149 “gaa4
SDev « 30360 . 38686 «@BE33 « B30@1 « 36087 - 8814 « D475
HRED 8.817 1.169 21l.849 a6, 64 17746 « 3414 6. 11
#Hi - BAa% @@Ll LAL83 « 3060 « B30G9 « 4159 « 3966
#He - BEa5 ~BELL - @135 « B6a1 - . B@EL «HL39 . B84
51@? Mif2316 1788 280371 2ea3/s/a 3404 | 1826 Shades
nits pom pom m Y[ M pom ppm
Avye .5693 .8686 EP@Q@3 55813 L?Bﬁl3 .éll@ .3697
Shev . 8861 . 3884 . 30863 « 3Eaa8 . Baai - 8876 - 8831
®RSED 47 .85 344. 6 180.6 3. 40 9.975 £3.55 4285
#i « BaGE -~ BEIT? - Gaa1 . BEa7 ~. @@L - 81L60 « 8830
#He . 3604 . B8884 - . B3RS L0819 - BAl4 « B861 -~ BALE
El@T ﬁgBéiB 1968/1 1966/2 aicaal Bheaa Hel6 Enisag
nits e pPpm ppm ppm ppm ppm ppm
Avge 96 . B9 . BAIH .8645 -311.18 .ga@a .8@1& ~. 8611
SDev « 28 - G@ae . B@a37 « B « 3004 « 8833 3316
#RED « 2188 G4, 37 83. 48 - 1769 8. GG 176. 1 .27
#1 D5. 9% - @ALI - Ba71 ~11.16 « 3885 « @341 ~ . @@1L8
#a P6. 23 R i 1% b ] . BEa1L8 -Ll. 19 17 - . BBET -« BG4
51@@ Sr4215 Thad3? Ti3378 T119364 U_38%9 U 2984 W_a2a7y
nits ppm ppm P pom Wi Fpm ppm
Avpe » 3861 « aE2 B.@@ll - 3101 8591@3 - . @Ea3 B2 3
Ghev - Baag « BBHE « B36Ba «Ba71 « A6 T L. 88683 « 805
XRED «i2181 3693. 4 2.688 78,17 25. 40 a7.17 22.18
#i « BRG] - . BEEX —. @@Ll - @151 -« BE&4 - . BEAY « Baa7
#e . OG0 . BBaG6 -. 3018 -, B@51 -, @11 - 38381 . 3L



Analysis

Elem
Units
Rvge
Hhav
HRED

#1
B

IntsStd
Made
Elem
Wavien
AV e
SDawv
#*RED

#i
#2

Repart

Y_3710
|3 113

L e
. 0066

38,78

-« 3364
- QEaa

#Counts
S¢

361. 384
&I6G715
1466, 539
- 2184935

695678
697 7HE

Zndeea

=3
?&685
. Ba03
4.151

- 083
- @E88

2
Time

aor onse

100600
- BBOGREGO
. AOB06606

18066
19060

Zr3496

ppm

-, @813
. BEGH

3.141

-, 8813
~. 86813

3
MOTUSED

010452

11/786/83 8613412358 M

4
MOTUSED

5 &
NOTUSED NOTUSED

page &

7
MOTUSED



fAnalysis

Report

Methads: DATILYL

Run Times
Comment:

Modes CONC

Elem
Units
fAvie
SDev
ARG

#1

He

L em
Units
Avige
HDav
ARED

#1
#i2

Elem
Units
Avge
Bhev
XRED

#1
#e

Elem
Units
Avge
Shev
KRED

#1
#e

Elem
Unite
fAve
SDev
KRED

#1
#e

Elem
Units
RAvge
SDev
A#RED

#1
#a

L1/86/03

Ay3260

ppm

-« GBEEY
« 320

366,98

~« BOA26
- 68669

Ca3l?9
B pm
15.8?
- 833
2194

12.85
L&.89

LasBaé
2 {3m

P 6604
. 3063
&7.0882

- 3065
«aaag

MiZ316
3t}
580@1
« BEas
976.8

- B0a4
-~ AGa3

Hedeld
xR
97.83
1.60
1.6838

6. 38
97.74
Sra2l1s
ppm
~B143
. 3666
« 1389

~Blag
8143

Corr.

Sample Mame: 237

18:35:6018
Factors

Al3aay
ppm

- 8368

. 3084

28,88

« 3428
- A369

Cdaaes
ppm

. 3060
. Baa1
18464,

« 8aal
. @061

Lie7a7

Fo 1788

m
?5@56
- BBE7
48.934

. Ba75
« B0 36

1966/1
ppm
~?@@43
. B3aL7
39.49

-« BO5E
~-. @831
Thad3d?
ppm

« BOE3
37.18

~ . GBaE6
~. 3010

k1

Asl 898
3 |3
PBa1a
LAEL1
.46

8011
« B@EE

Coaadas

]
?gQSQ
. 33a1
1.9341

- BA37
<8836

Mg279a
3 M
1@198
. 8303
1.574

~B198
- B194
R2E03/1
m
?8614
. BUBE
4%, @81

- 8016
L8619

1968/a
2 p
PBo1s
. 0811
63. 16

.8016
- B82E
Ti337a
i
E?QQB?
. 8862
2%.16

- @611
- BOE8

0104158

11/786/83 B6:39:34 PN

B_#496

ppm

- G@EY3
. 3069

» 1883

o SB86
~a 5106
Cr2677
P
E?@@QE
« BEE3
119.3

- . BEHE
-~ B304
MnetSh7é
ppm

- 3661

- 3861

43, 85

. 30632
«B0a1

2203/

ppm

EEQQQ
. 3816
3468.

<861
~. @011
gsigasl
m
P, 20
- 81
8343

"”11-.3;2
~11.83

T11938
m

3?6698
. G374

75.62

n 6646
-« @151

Rad934
B

- A3
. 80066
.9189

. 3935
» BE3ED

Cu3id4’?
ypm

Egﬁla
« BGA6
47.939

- 8617
. 3888

Moa@aa
m
Fg@14
« B3EBa
14.19

1 R
L8613

Fd3404

g7
Ef@@@l

. @03
45344

. Bean

Fhasa

m
?8@65
« 30848
169.3

- 8011
o B@al

u_ 3859

Uperator:

Beldl3a
m
?g@ﬁ@
. 3061
418.8

-« BE06
. 8681

Fel?7l4
31
?&839
- 8866
1582.8

- BEas

Malisas
W
PE3o3
. 8824
. 7884

- 3810
. D76

51820

D=
Fblas
« 3845
43,66

L8672
«» 3136

Self%6
[

Huﬁﬁﬁﬂ
3813

B43.3

-~ @@L
. 807

V_p9p4

ppm

- 3001
. BBG3

299, 3

. BEa1
- . B0B3

page

Rifo3e
ppm

u&aas
. BE1H
36E.8@
LB@B18
- AGa4H

K_7664
3

. B379

. 0671

18. 66

« B4ET
« @389

Mad3az
ppm
« 1478
8018
L.2ev
« 1431
« LA4GE
ShE06s
m
Y
. 8065
76. 28

-« @611
- . 3063

811899

o1
?b@@ﬁ
« BBE4H
TE. 37

. BAG4
« 8863

W_ge79
8.830

~. @816
-. @EL8

1



910157

Analysis Report ' 11/86/783 B6:39:34 M page &
513? Y_371@ Zngaee 213496
nits ppm ppm PEm
Avye . Baaa .éﬁﬁﬁ . BEA7
Shev . B5@a1 . 0@ . 007
KRSD 176, 8 wEB7HE F8.49
#1 . Ba61 « B655 -« B0
#e - . G866 . 8658 - @@L
IntStd 2 3 4 <] & 7
??da ﬁCount% Time NMOTUSED NMOTUSED MOTUSED MOTUSED NOTUSED
-:' &" "‘ ‘:’ c uuuuu sner seve #ree sese aee snan wear vese R
Wavien 361.384 e s o e - e
Rvpe 7TA3470 18866 e o e o e e e
Shev 7e41.486 |, gaaaaag - e e e -
HRED 1.829394 0000060660 -~ o s e e
#1 8356 L8666 e e - e e e e

#a 708591 108608 - e e e e



fAnalysis

Method:

Run Time: 11/7686/603
Comments
Modes CONC Corir.
Elem Ag38ba
Units ppm
Avige R ErEEX
ahev - B34@1
KRED « 48240
#i 1l.686:2
He « D449

Errors
Value
Range

Elem
Units
fivpe
SDav
#RED

#1
#e

Errors
Value
Range

Elem
Units
Avpe
SDev
#RED

#1
Hi

Evrrors
Value
Hange

Elem
Units
thu
SDev
%H\)D

#1i
#e2

Errors
Value
Range

Elem

Report

DATLYL

QC Fass
1. 8606
18. 009

Cad3l79

m
B 77

. A0
8813

19,77
19,77

QC Pass
26, 4@
1a.00

L.asa@ e

2
El@é&

. Bi26
- 4821

5.034
. 862

QC Pass
Y. 066
1@, 60

Nigdie
3w
‘p/gﬂ
« 316
« 3B 48

4,787
4.809
QC Pass

H. 6668
19.00

Sc3613

QC Standard

%ampie Mamer s

18:43
Facbors
Nl3aas
3 am
LB ey

« 84
« 8267

la.8a
1.8l

Q¢ Pass
16. 46
16. 60

Cdaaeas
ppm
.- 668
. 388
L1962

1.667
1.a89

QC Fass
1.666
160.60

Lie7@a7
ppm
- J8%5
.01
.5946

4.97%
44 336
QC Pass
5. 00606
19. 86

1768

3

E™14
« 345

- 8764

Y.@82
Gie 145
QC Pass
5,006
18.480

1366/1

i

felé9a
3 30
B.81l9
. 889
- 17@7

G.@25
S.012
Qc
l:"

fPlass
« 860
1@ 51}

Codias

Lp@@/
. 383

. B4EE

S. 089
. @ae

QAC Pass

H. 606
10.86

Mpe 796

ppm

B ap
ﬂ@@

L1687

19.92

19. 98

G Pass
=@, a6
1a, 86

2263/

B pm
‘ :17&

4,964
4,993

NOCHECK

i96a/8

L1i/686/83 B6247240

icv/eov

B_E496
pm

ahlias
. 338
LDRE?

4.081
G4. 135

QC Fail

5. 6ea
14,68

CrB677
pm
- @325

1.958
1.997
QAC Pass

&. a0
18.06

FnEE76

ppm
6&9

1.631
1.6833
GC Pass
1.8a6
16.08

aeasse
pm
g.@

NOCHECK

Gigdsl

010158

M

tperator:

Bad4334

p m
- 28
- 85

. 4636

13.18
16. 2%

QC Pass
16,80
16,686

Culdaa?
P

2.867

HF frass
f-.. " @6@
18.8a4

Mo @
30

31@15
- 843

« B484

4,983
5.043
AC Pass

G, @80
1a. 066

Hd 3464

m
7614

1.6811
1- C’]ie’
QC RPass
1.68608
16,68

FbaRe

Hed3lia

m
E?Q?B
« B8
- 1419

1.879
1.876

QC Pass
1.666
18.66

Faef7i4
ppm
16,84
.@3
- 3345

16. 86
le.a1

QU Passe
16,64
18.86
Habaas
3 £
Ggg.al
« 18
« 3814

(346.09
Q46. 34

(RC Fail
30.60
18.606

51880
m

PP aae
. 008
. BAPE

« FIE
i.818
QC Pass
i.0066
18.80

Seld6

page

Rigplae

5 @54

QC Pass
Y. 806
16. 06

K_ 7664
pm
T
L1
. E7PEH

19. 30
19. 46

QAC Pass
6. 66
18,080

Mald3ae
pm
P? 4
. 01
» BES7Y

27.43
B7.48

QC Fass
36, aa
16,00

SLHEAGA
nii

?‘ a1%
. BGE

w2316

1.013
1.81é

GC Pass
1.808a
10,66

Sni899

1



Analysis Report

Units
ﬂvqe
dD(-"V
®XRED

#i
#e

Erroars
Value
Range

Elem

Units
QVQL

:DGV

b 4083

#1
He

Errors
Value
Range

Elem
Units
ﬂvqw
HDewv
#HRSED

#1
#e

Errors
Value
Fange

e
58.18

. 36
. 3646

I7.93
8. 44

HOCHECK

Gr4@1S
m
EV 20

(W

. 338
- 1524

.90
9. 362

Qac Pass
% . 300
16,80

Y 3716
Y
G.075
~.81a
« 1899

e G679
. 082
G Fass

ac
H. 000
16.66

aC Standard

pm
gnﬁll
. 0845
- 8834

\Jn .:;86
Y.443

MOCHECK

Th8i?

93 394
-~ 8865
L BG568

- DGE
« PEIG

’QC Fase

1.60a
16,468

Zn@6ea
ppm

1. 688
- B84
« 4140

1.885
1.817

GC Pass
1.0060
18,68

m
g?391

. 863
@514

5. 389
8. 393

MOCHECHK

Ti3a7a

m
2?984

. G81
«LBLal

4. 984
4,985

QC Pass
Y. 060
16,66

L3496
1

Pi Ba4
.6@%

- B@7E

4.884
4. 885

A Pass
e 86
16. 86

010152

11/66/03 06347245 P

ng 419

« 886
L1387

G-4.415
QA-4. 423

QC Fail
%. 8008
18. 66

Tii988

P
Lp384

. 340
Ba. 428
aC Passe
5. 000
16.6a

pm
RJ'@
u@
1@46
D.@39
G.0848

QC Pags
5. 800
ia, 68

U_3859
30

P Gea
. GiB6

CEES3

1. 064

1.0182

QG Pase
1.680
16. 606

pm
gu \5(3‘.»
» 817
« 3114

9. 386
9. 484

QC Pass
5. 800
16. 66

V2924

Ep@i&
u@ﬁj
« B2409

S.G77
5.876
C(C, Pags

\Jn @@@
1a.68

page

ppm
4.893
@10
. 2806

4.893
4. BBE

QC Pass
5. 000
ig.aa

W_2a79
3
Fpggr
. @61
. 1295

1.6866
1.0a4

QC Pass
1.060
ia.aa

&



Analysis

IntStd
Made
Elem
Wavlen
fAvne
Shev
%RED

Hi
He

Report

1
*Counts

S
361.384
711860
2686. 362
- 36398192

710663
713718

QAC Btandard

=
Time

10666
. 8006000
. BOGGGGE

18066
a6

3
NOTUSED

910460

11/786/783 06:47:245 PN

4
MOTUSBED

NOTUSBED

€
NOTUSBED

page 3



Analysis Report

Methods:

Run Times: 1L1/606/03
Comments
Modes CONC Corr.
Elem Agiaaa
Units pgm
Avie . Baaa7
Ahav « BA@a37
HRED P B67
#1 - B3EE73
Hi « BBEa1
Errores  LEC Pass
Hi gh « BaLE6
l.ow - BEEE6
Elem Ca3l?9
Units pgm
e » B4
Ahewv . A 36
XRED 66 . 6
#i - 3080
#e « BEE
Errors  LC Pass
Hingh - B5aa
l.ow -« @HA0
Elem Lad@ié
Unites pgm
Bvipe 1% B ]
Bheav - AE03
KRED 2.7
#1 ~. 0818
He - B3
Errore LE Pass
High . BE5a
l.ow -, BG5EE
Elem Mig?316
Units pgm
fvie . 3Ga7
Bheav . B804
P ATEEIH) E1l.96
#1 « BBE9
B « BG4
Errore LC Mass
High . Ba%a
l.ow -~ . A5G
Elem Scd6la

DRILY1

Blanlk Sample

910161

L1/786/783 86264332 P

Sample Mame: icbh/cob
18149347

Factors

Ala3aag Nels9a B_2496
ppm 0y pREm
.&@9@ - Bag7 b 6919
« BEas « 8066 . BBE8
8.8a7 1.699 - 8388
. AA9G L BE28 Lo=a 6878
- BARYH - BEg7 b o 6966

LC Pass
. 3560
- . @5E0

Cdaaes
Pm

« B30EH

. 3001

12.48%

«B0B3
- @84

LG Pass
» BAEE
Muﬁ 5@

Li&7a7
Ppm

.b@i@
. 3806
58,88

«3014
L] aggé’

LEC Passe
- BA%E
- . BA5HH

poivep

ppm

. BEL3
. 686

599, @

- B343
—. GA7E

LG Pass
. 316a
-, 3100

1966/1

LC Pass
- B854
-, BEA5H

ColRie
ppm

. BB69

. B0@4
49,81

.H8ala
. BO66

LEC Pass
. BA5A
-, 3%

M2 796

2aa3s1

pRm

- @619
- 8881

3.a88

-~ @819
- . BEEE

NOCHECK

19a@/2

LG Low
« BEEa
-« 3566
CrR677
3 3
L?@ﬁ@ﬂ
« 3006
14.79

~a @08
-~ o BEEE

L Pass
« BO5E

- D56
My e

P
,gﬁﬁl
- 0881

84,31

- 3902
. 8061

L.C Pass
- 3858
- BAEH

a2aa3se

m
?561@
. BO2E
2ea. 8

. 8829
- . BEEH

NOCHECK

Gi2881

tUperators

Ha4934
ppm

. Bapa

. G016

71.41

- 8334
- Ball

LC Pass
- B850
- BE5H

Cudea?
1}

E?@@Q@
. B84

2993,

. @863
- B3

1.0 Pasg
- BEBEE
-, BR5H

Moaa2@n@
ppm
H. 8876
. 833184
26. 66

H.0883
H. 8a%58

.G High
. a5
- BO50

Pd3404
m

P Bwaes
. 8018

3.5

~. 83018
- BEE7

LEC Pass
« (@56
-~ @A5H

Fhelee

Re3l36
3 3
?g@@ﬁ

- 2301
37.63

« 8003

. B0eg
L Pase
. @50

- AO5H

Fed?7i4

ppm

- GBI7
. 3069

24,84

~. B84 3
-« BO36

LG Pase
- 8056
-y BRGS0
Ma%B889
"
Phiay
- B@a77
V6.7V
«BLES
. 846
L.C Pass

. 85068
- . 3508

g l8a6

L.C Pass
. @180
-, 8180

Selv6

page

Rif236
Ppm

.Ba1a
. BAGE
16. 45

. G807
. 8812

L.C Pass
« Ba5a
- . B@ESE

K 7664

pEm
,5m31
0135
441.8

. A126

- . BBES
L.C rass
« laae

Ma338e

r
H
&
o
o
~

S3.87

bo-ao @559
Lo-w LE23S

LG Low
« G506
- @566

ShEa6es
P pm

. B8

5. 28

. 8019
. 8864

L.C Pass
L1606
-, 31680

HSnl 899



fAnalysis

Units
Avyge
Shev
#RED

#1
Ha

Errors
High
L.ow

Elem
Units
Rvge
Shav
*“RED

#1

#a

Errors
High
L.ow

Elem
Units
Avye
SDawv
AREBD
#1

He
Errors

High
L.ow

Report

L0618
. 3806

LC Pass
. 3050
- . BA5GE

Y. 3718
prpm
.é@il
- Ba68
6. 05

- BaL7
« BA8G
LG Pass

. B850
. BETE

Blanl Sample

ppm

w?@@BS
. Baa9

84,67

s @@56
~. B3B14

MOCHECK

Thi837
]
?gﬂll
- B3G9
81.89

- BEE%
8817

LC Pass
L3100

@6
ppm
Phaae
« BaEl
4836 .

~ . @EE]
. 30481

LC Pass
. B050
-, BEGE

mw
F8@38
- B8B4G
106.3

« BALE
. 3869

MOCHECK

Ti3378
ppm

- 3@ 4
- 8818

326. 8

. BEOS
~. 0018

LC Pass
. B850
- GESE

L3496
Y

f&m@a
« BEEEG
anv. v
- BB6G
- . BAOR

L Pass
. BA%56
- BEG6E

61¢iez

11/766/83 86154232 M

1 pm
L£§1.78
« G
« 1952

L-11.77
L-11.8a8

T11988
3 P

Eé@?@
- 8184
149.¢6

H. G144
- G064

LG Page
0166
-, @166

11
F&QB@
«AE1L8
PIPL.

- 8613
-, 3@

U_38%59
B

PBG33
. GE4E
148. 4

. G865
. BB66

LG Pass
. 10406
- 16066

M
Pha 14
- BaL7
124.6

. GO
. B3802

LEC Pase
« B350
-« @AGA

V_B984
sFuii]

Phees
. BE6E
31.37

<8611
- 8087

LG Pass
. BEEH
-, B@O5HG

page &

prpm

i @@85
. BE3a

186.3

-. BAE3
-« B3348

L.C Fass
. 8050
- . BEEE

W_2@as
ppm

. Baas

. Baa1

29.68

- GO
. 3062

LG Pass
- 2164
-, 31060



fnalysis

IntGtd
Mode
Elem
Wavlen
v e
Shewv
HRED

#1
#i

Repord

i
®#Counts

\.c:'
361.384
7@3a8e
3738.695
«SER6LT719

711664
786388

Blank Sample

&
Time

laaaa
« 3A0B600
. 8306666

1066
18866

3
MOTUSED

010462

11/786/783 686154238 M

4
NOTUSBED

Ii:‘;
NOTUSED

€
NOTUSED

page

3
NOTUSED

3



010464

11/786/83 86203184 MM
pbw~L@A6WS pRpis-—-286

Analysis Repoet

ballyYl Sample Mame:
11786763 18254242

Method: Operator:
Run Times
Comments

Modes CONC Corr. Factors 1
EIQ? Ag3sss Nl3aaa Nelasaa B_£496 Raa334 Reldl i@
nits pRm ppm ppm Bpm pm {3
fivge - 8614 u&163 .5918 b o 78E4 E.B@@@ -, B3E3al
SDewv « 38629 - 8321 « @@l - 3828 « @Ea1 . 3E81
KRB 211.285 13.67 176.4 -« 3948 298, 5 91,98
#1i - o 3OEa7 ~A1l78 -, 3BEa3 L= 70084 « B8l - . 3aa2
He - BEER4 3148 « BAgeE boo 76043 - @Eal - @aai
Errores LG Pass LC Pass LG Pass LC Low L Pass LE Pass
High - BBLAE « @506 . 356 « @506 « 385G . G856
L.ow -, BA5A6 -, BHHG - . BO5H -, 3586 - . BE5H - . BA5E
ELlem Cal3i?a Cdaaes Coleié Cree?? Cu3dna7 Fead?l4a
Units P pom pgm P m pgm pgm
fHvie « B3GT « BaGs » BES9 -« EEE4 « BEa3 . BEa38
SDev - 3901 « 3306 « BEaBe « 3869 . 3000 . 1380
#wRED - S584 T4 La6T7H 2863 8. 68 2ii.a
Hi « G356 « BEa2 L8031 «Baaa « 3063 « 3695
He - B354 - GG « 83@es -, @@La . BEaEa3 -, BELY
Errore LC Fass LEC Passe LC Pass LG Pass LG Pass LT Pass
Hingh « 8566 « G@5a « 856 - B0 - BE5E - BE5A
L.ow -~ . @506 - . @B5E - . BEEA - . BA56a -, BA5H - BE5E
Elem L.ad@ae Li&7@a? Mge 796 MneS7é Moa@ss Matiaas
Units pgm pgm Ppm ppm pgm fram
Avie « BEHAE - 38H3 . BB8E - G661 B3] 265
SDeov « 36881 « 3306 B33 . 3601 . B6BE3 « BO6a
#“ERED GE. 36 13.4%5 41.16 BHh. 87 1i.6aa « 168
#1 - 3333 - 0003 « 057 « 3801 -« B33 « D264
He « @aEEl « BEa3 LALA3 .. 8aaEl « BEa8s « GEEY
Errors LC Pass LC Fass LEC Pass L.C Pass LC Pass LG Pass
High « GESE « B@HE « EBEEE « BALG « BETE « B5aa
L.ow - . BA5E - . @AGHE - BEEG - . A5G -, @3A5E - . 3560
Elem Mif2316 1782 23/l 2RA3/s8 Fd3sa4 8 1828
Units pgm P Ppm pgm ppm ppm
Ave « GBEEE - . BAGH -, B@16 « BE64 - . @B « BE63
Bhev . 3669 146 . 8681 « B3E21 . 861 . Ba63
KEED X, 982 213.8 X 371 SEG . & 21. 44 iga.8
#Hi - BEE6 L= @178 - B31LG - @811 - . BOHYS «.3RLa
Ha « Gaa7 « BARE -~ B@EL7 .18 - . @887 H.@1La7
Errors LEC Pass LEC Passe MOCHECK MOCHECK L.C Pass LC Pass
High « BEGE . 816a - Ba56 «818a
L.ow -~ o @E58 -. @100 -, 36506 - 3186
ELem Se3613 1966rs1 i96a/sa 5ie881 Fheoa Sel6

page

RiZex6

pm
.5@63
« B3B8

g6, 7

- . BEa7
«BEE3

LEC Pass
« G858
-, BE%E

K 7664
ppm

« 811 4%
« 0G4
Y. 688

« @815
« @139

LC Pass
. 1666
-. laaa

Madiaea
20

E[@é?&
« GGG

139.8

- o BOBH
L-aB343

LEC Pass
« BEE6
-, G566

Shi2@es
]

P Be11
« BUaS

AB. 84

- @@LE
- . BEEa8
LC Pass
«8laa

" a @ 1@@

aniédag

i



Analysis

Units
ﬂvqw
S5Dev
%4RED

#i
#i2

Ereors
High
L.ow

Elem
Units
Avie
Shev
URED

#1
#a2

Errors
High
l.ow

Elem
Units
Rvye
Sheawv
KIREBD

#i
#Hea
Errors

High
L.ow

Report

%R

96,78
-39

«HB37

96 44
D6 99

MOCHECK

Sralh
popm
.8@@1
. Ga6e
4. 193

. B8a1
. 8081

LG Pass
« BBHG
- . Ba5a

Y_3716
ppm

. BUOG

. BO6 1

859, 1

- G6al
-« BAEG

LG Pass
.@(bw
aEnE

*fm

L?@@G@
. GELY

3. 48

—. BB 4
- B4

MOCHECK

Thiz8 37

Fbeo1

8014
1138.

- 8811
- B3EE4

LG Pass
.8180
-, @166

Zn2@6a3

m
?8@1@
« 3866
o v 1
. 8818
. 3310
LC Pass
« 850
-, (A5G

MOCHECHK

Ti3a37a
pm

B »BaLa
. BE6a2

19.?&

-« 8814
~. 80811

LG Pass
. 3050
-, GESE
23496
Y0
PBaoe
«@8LE

262,82

- BAE5H
80148

LG Pass
« 9950
-, B@%E

010163

1L1/786/783 B6:05%:24 PN

. BE34
- 2040

LC Pass

~ 8180
i @ 1@?}

ppm

-~ . 3083
@614

460. 1

o B@13
- 86a7

LEC Pass
- B3B38
-, BE36G

U 3859
P pm
uglﬁa
. 8816
10. %6
« @139
- B1LEE
LG Pass
« 13606

- Laaa

pm
p.@@lB

- BOL4
189.1

-, G883
- o @R

LG Pass
« 3E5H

- . BE5E
U 2984

W

- 3E61

« BEAG
499.8

« 665

-~ . BEB3
L.C Pase

. B05A
-« BO5E

page &

3 [y

i?@@lé
« 8084

28. 38

~a @011
-« @3aLvy

LG Pass
« 8350
- . BO%HEH

W 2av79
p
BGJH

. BBE6S
568.8

- o @B3E
- BAG7

L.C Fass
. 318
- Blaa



fAinalysis

Intstd
Mode
B 1 e
Wavlen
fAvyge
HDev
KRED

Wi
i

Report

®*Countks
8o

o
&
Time

ieaaa
. A00BGA0
. BRGEaa6

16060
16060

&
NOTUSED

010466

11/786/63 86:59:24 N

4
NMOTUSBED

e
MOTUSED

&
HOTUSED

page

o
NOTUSED

3



010467

Analysis Report o 11786703 87204315 P page 1
Method: DATLYL Sample HMame: losw-L@aWS OUperator:

vy Tiames 11/786/603 18:5%9334
Comments

Mode:s COMC Corr. Factor: 1
' EI@T Ag3esa 13662 Asl896 B_2496 Ra4934 Bel3l 3 Rigpia
nits ppm ppm P Y al] el P PR
fAvge ub$@74 1.4998 2. 854 o L1 2.143 ,836@ . @@L
SDev . BBA6H . 881 813 » B85 « @G . 8001 . BEa4
HRED 1.188% . @598 w B4 « 345 »E7TE « 216 18,94
#1 ~@H11LE L.999 2.845 P4 L 2.133 - A5G . @4
He - BERG31 1.997 2,863 ~a 7138 2.153 . BEG9 - @ELE
Elem Ca3179 CdR26SE Cola286 Cr2677 Culaa7 Fel7l4 K 7664
Unitse ppm ppm ppm ppm ppm ppm ppm
Avige 19.98 8514 3128 « 13873 - 2631 1.800 L7.54
HDeawv - B . (865 . e . Baae . 8869 « @15 .10
KRSD - 3343 «IRLE . B4GE « 83164 - 3683 1.535 «G7EG
#i 19.91 ~B51a - SlE6 « 1389 w BG4 « B9 17.47
#e 19.89 «BEL7 « 5138 « 1383 « 2E3T 1.811 17.68
ﬁl@@ Last@RE Li&a7a? My& 796 Mna 76 Mofaee Malis 89 Ha33@e
nits Ppm ppm 3 3 ppm 3 gt P
v e ,bﬁﬁﬁ ,bﬁﬁé ég.ﬂﬁ ) igﬂiﬂ ugﬁiﬁ ég.sa 17441
SDev « 3002 - 360 « 882 -B813 . 8863 - 18 « B4
*RED 38.39 7.135 » B3965 « 2529 14.84 « 4881 . 82331
#1 « 867 - (084 2@, 2% - ol ~LO8L7 29,47 17.44
#e . BaG4 . 36683 28,828 - SRE8 . B@a 729,64 17.39
Elem NiR3lé 1782 "eaasl a2ee3/s/8 Fd3404 81820 SbhROGH
Units pEm ppm ppm ppm ppm ppm ppm
Avige - 4938 . 3318 . SAEGE « 3136 - o A5 - BE84 w il
H5Dewv 814 . 8845 @@L L8614 « B0G4 . BA33 . 8840
XRED « 2944 433.@ « 2414 ~R27LD 83.18 11.67 « 7786
#1 -« 4388 ~ . BB v TR . 5146 - BOa7 - Ba6a 5114
Ha . 4948 . Ba4E « 5047 » 51826 ~ . 3682 . 3367 «51L76
Elem Se3613 r9¢@/1 1aearse Sig8481 Phaea Seld36 Gnlisss
Units K Bm Epm ppm ppm ppm ppm
Avie FE. 84 e LES 2.171 ~11.85 .Gl @s 2.164 - . G@E L
Shev 1.87 . 815 «.@14 « 83 .0813 « B84 .- Ba1LE
ARGD L. 136 - 7185 o G841 - 82766 8618 - 1789 &9.48
#1 93.88 . 144 2.181 ~11.83 «5ll4 2. 166 - @@L
Be 4,59 2.16% 2.l ~-11.88 - GE9% g.l6l -« B3
ﬁl@T Sr4215 Thi837 Ti3ara Ti19088 i 3859 U 2924 W_2e79
Jrits ppm ppm ppm Jil ] 3 ppm ppm
Avge .5684 . 83838 . @813 é.lﬁa ? Ba9 ugl?l L0088
SDev . Baaa . G@L4 . Q068 « Bee . BE43 . aaag . GAG
KRB0 7.684 37.43 1.5827 1.842 146.2 «B473 321.1
#1 « Ga64 - o GB4E -« @@l 2.148 « BE6H - 9l69 -. BB16a
#e . 8864 ~« GOE8 ~« 3813 2.174 - B38@1 £ 5173 - 3026



010168

Analysis Report L1/786/7683 @7:84:15 PW page &
Elem Y 3716a Zngaes 2r 3496

Urnits ppm ppm ppm

Avge . 8866 - a1l 31 -« BHEE6

SDev . 3066 . BB84 . 061

KRED 1i1.1 ~B784 19. 48

#1 . 3008 9189 - QOa7

#e . BB « 5134 - . G865

IntStd 1 o 3 4 5 & a

P?d@ ﬁCounﬁﬁ Time MOTUSED MOTUSED MOTUSED NMOTUSED HOTUSED
:‘ Qr" ‘:’ (: ----- 200 suse aves seen *ors seee wovs sres over sose
wé‘vie{,r" 36 1“ 384 vos sase e e [ [ s e R,

Avge G&HA376 166060 v e - o s

HDav 7YE3. 406 0606068 - e - e e

ARED 1.139%%98 .aeeeeea - e e e e s

#1 674887 ilaa66 o e - e e s

Hi 685852 10668 — i —



Analys

Method
un Ti
Commern
Modes

FElem
Units
fvge
GDeawv
HRED

#1
#i

Elem
Units
Avge
Shaw
HIRED

#1
Ha

Elem
Units
Avge
HDaev
#RBD

#1
#e

Elem
Units
Avige
Ghav
#RED

#1
#e2

Elem
Units
vy e
Shev
“wRED

#1
#e

Elem
Unite
Rvye
SDav
#RBD

#il

#a

is Repart

: DATLYL
zas 11/786/03
COME  Corr.

38286
PR

. QEE21
. BEBG 1L
288,74

- BRAES
- . BEG2E

Ca3l7g
m

AT
« @7

« 3711

17.8%5
L7.94

L.ad@8e
me

» GEEE

. B861

2e. 59

. @07
» BAE5

Hi2316
3]
?&ﬁﬂl
« AOGE L
G387
« Bage
» B3
Se36id3

xR
e, 8

ll4
«AEH8
180.35
161.1
Br4a21b

ppm
n5654
- Qe
- 2388
o BESS

« BE 5

Sample Mames 236236

19:84:25
Factors

113882
pam

- BAa5a

. BAGY

1ie.7?

@184
. 8@1

CARR6S

ppm
« BEas
. BEEG
8.819

- Baas
. 3Oaa

Li&?@?

P 1788
m

PP Baan
. BBa1

50, 93

- o BAH7
. QA7

136a/1
DM

15876
« 00834
43. 74
- @1aa
. 8854

Thaad?
ppn

i

fisl1894
ppm

. 8874
. BE3E
49,06

» @039
- 8848

ColR8é

o))
Phase
. BEEH
21.81

. 8844
. 8832

Mya 796

ppm
1.491

1. 566
1.483

#2031
(Il
5?3@15
- Ga1z
77445

- BEB7
-~ BB24

Laearse
Ppm

. 3649

. 045

G@. 82

L8121
. 8857
Tida7za
m
EF@Ql?
. G861
7T.194

~. BBLE
-« BBLE

01016°

11786703 G7:69:08 PN

k82496

Prpm

o SYET
- BAGE
1.3119

- 9888
PR

CrB677
pRm

- BEG3
« BaEs

H4.56

-« BRG2

Mnes76
]

L] .91‘}.‘

« 3030

Lalez

- 3319
@913

2ea3sae
ppm

- B@ER
. BaLe

5a2.8

. BA11
. BB

Si2881
P

B4
.a4

o 1995

1. 14
2lL.68

T119608
Tpm
Ploaes
. QE3IE

Se. Ga

~a BE42
-. 8388

Rad334

ppm

. 3868
~- 3819
20,83

@a1ea
« BE7E

Cu3diae?
3t}
5?@@@@
. Gaag
12853,

. 8661
- 3382

Mosaad

m
Phass
- 3864
17.16

« 3948
- BE53

Pd 3404
ppm

-~ @81 4
. GE1L4

3.05

- o 304
~a BE24

Poeee

x7]
El8eay

« 3034
60. 11

-~ 3810
-« BE84

U_3859
£ 3ul)i]

PB333
LB143
48,95

- 8434
« B33

Operator:

He3l 36

ppm
. BEE
. BEEH
48, 54

. 3861
. 88a1

Feld714

ppm
,gale
. Bals
«4183

- 2888
- 28324

Malass

2 [N

gg.??
34

L EEE4
60.53
61,01

5 1620
gpm
018
. BE7
L I541
7. BES
6.971
Sel 6
ppm
. Bass
. 8841
48,59

~B114
» BA%E

U 2924

..... “
Phozs
. 8687
28.482

. Be8H
»B318

paye

Rif23a
P

H&GIE
- 8a4%

378.5

. 8048

- o BEEE

K 7664

ppm

3. 841
« GG

« 2300

3. 875
3.888

Ma33aa

i

5B 7a
« 48

L.8ah

38. 44
39.11

She@6éd

ppm

- BEH6H
. BB33

4606.6

. BaLG
o @33

Sni839

3L

15&91
. 8804
4. @89

. 0034
. 8889

W _2a79

ppm

- BELE
. G838

25L.7

«Bale
- BO4E

i



fAnalysis

E Y em
Units
vy e
Shewv
KRED

#1
#e

IntSed
Mode
Elem
Wavlen
Avie
Hhev
*ESD

#1
#a

Report

Y. 3716
sEuati]

P Boo1
. 0081

86.47

. 330G
- . B@a1

#Counts

Sc

361. 384
7360739
3149, 454
- 4309603

TRBLT7E
733626

2 @6

m
?5@5@
. 8010
19.42

- B@%
- 8843

2
Time

1a06a
. BOAGBEEH
. 30E0630

16666
180646

¢10470

L11/766/83 B7:09:88 M

2346
PRw
- GEL3
. 3001
16. 83
-, BELE
. @813
3 4
MOTUSED  MOTUSED

5

MOTUSED

&
HOTUSED

paye

&



010474

fAnalysis Report Li/706/763 @7:13:59 PN page 1
Methods DATLYL Sample Mame: £236236d Operator:

Furn Times 11/7806/83 19:49:218
Comments

Modes CONC Corr. Factor: 1
EIQT fig3e6ea f13ase Aslsyae B_#496 Ra4934 Redl 30 RiEZ&36
nits ppm pPpm ppm P P pm 13 fpm
Avge -« BEae3 ,&@31 ubﬁﬁa 2,596@ .3666 g@@? 1 e
SDev . BEa1LE - BOG3 . @811 . BAEY . B804 . D82 . G815
ARBD 4931 .64 £28a. 8 21.53 184 B 683 a89.1 116.8
#1 -« GBAL4 ~. G313 . B84 4 - G548 « 3069 . B062 . 3602
He « Baaas - BO75 - BAGLE o GELD - GE63 g 151514 « 883
ﬁle? Ca3179 CdaERes ColBa6 CrRe77 Cul3da? Fe2?7l4 K_.7664
nite ppm ppm pRpm ppm ] m Y [
ﬁvqm 18.86 ngeea - BE28 .581@ ? @1l ?§188 F « 841
8Dav pl s - BEal . G866 - G828 LE818 L8517 uiﬁg
“RED 2.778 6. 78 . ARG 265. 3 161.8 16.00 2. 0888
#i 18.41 « Ba@aas - B2 - GA36 « @S . 3553 3. 7604
#a 17.76 . BEG3E . 8088 - B0E9 -« BB <2883 3.918
Elem Lat@iE Lieza? Mpe796 MnEG76 MoRaie Nabhass Ma33aa
Unidtse ﬁgm pam P ppm pgm gm ppm
Avige aaé 416 1478 8317 66 39.64
SDew . A0S . DOAS .@18 . B3819 .@811 - 36 v 24
HKEBD B 47 1.384 1. 2. 00l 18. 386 1.584 « BB
#1 « 3a62 « 3407 1.491 » 83336 L BE7e 59. 938 38.87
#e « Baa9 @414 La4eh - 8983 1 ) 61,34 39.81
ﬁle? Mi31é 1788  88a3/1 2EA3/8 Fd3404 51826 Sh2068
nits ppm ppm m y [ ppm 3 [y ppm
ﬁvqe .863@ .gﬁlm 8?6634 Eé@@@ ,86@8 % 1Bq - @Oa6G
SDewv - Ga29 . G@63 . Q@19 . BEGEG . Baas « @18 - (824
XR5D I6.81 657.8 54,59 2E1980. 3B7.1 . 1688 388.7
#1 - BE50 - BEIG —. Ga48 - B@4E -« GEaE Z.l14 -« B@E3
H#a . B89 - @54 ~. 8821 -« Q846 « 88 7.997 . 8811
ELem Hoe36l3 196671 196,82 Sigaal Fb2pe Sela6 Sl 899
Units AR pgm PP pRm ppm p " p&
Avige iai1. . a9 - BH6as 21.17 . @@L aLs @67
SDev et ~OB31 - A1 4 w39 - BA37 . 062 Q . B3030
KRSD 2.173 187.5 186.2 1.833 387,14 133. 5 ho. 33
#1 102.7 . BE56 »LBa17 21.45 8815 . BO29 . 3888
#e 99, 54 . aaa7 - . BEGaT a6, 96 - . G838 . 8661 « GE4E
ﬁlet Srals Thiad37 Ti3378 T11968 U 388679 U 2984 W 2879
nits ppm ppm ppmn rpm ppm pp ppm
ﬂvge . BE54 ~. 3318 e GAlE s L0018 L4331 &933 - BEE4H
BDewv - 8066 . aaal - (GG - BB 36 « B3EE6 . BBRE «B817
ARGD « 3283 7. 368 3.Ga0 168. 2 71.882 78.86 68. 76
#1i « @649 - @B@a17 ~ . @BELE - BBE3 - 8647 . B85 -, @@L

#i2 . BEG8 -« @819 -~ BA1E -~ B339 B2 ~BALE . BB 36



Analysis

Elem
thits
Avge
SDewv
#RED

#1
e

IntStd
Mode
Elem
Wavlen
Avye
HDev
®RED

#1
#e

Report

Y_ 3710
3 {30
PBoas

. BOBE
166. 5

- 30848
~ . GGG

1
#Counts
Tl
361,384
732931
1892263
2. 1702460

744196
FE16T7E

Zndaee
ppm

L B831
. 8681
2. 686

«BE31
- Ba38

s saen

1a06a
. BEE6666
«BEBBa66

18666
lavaa

010172

L1/86/783 87213259 BN

2r3496
ppm

. 3669
. QARG
298.6

. A7
-~ Bala

[

3 4 (]
MOTUSED MOTUSED HOTUSED

&
MOTUSED

page &

7
MOTUSED




Analys

Method
Fun Ti
Commen
Fodes

Elem
Units
Avge
HDev
KRG

#1
#e

Elem
Units
Avyge
HDev
®RED

#i
#a

Elewm
Units
fAvpe
SBDev
#RED

#1
Hi

Elem
Units
Avge
Hhev
*RSD

#1
#e

Elem
Units
fvhge
HDeav
HRED

#1
Be

Elem
Units
Avye
HDev
HIRED

#1
we

is Report

s DATLYL

mes 11/706/7603
s

CORNC Corr.

Ay3saa

ppm

-. BEaE1
. BOBBA

633, 85

. 30662
-« BEB64H

Ca3L?9

ppm

18.47
L] a

« 4349

18. 42
18.53

Las@8t
2 m
FBaan
« 36884
4. 39

. 3066
« BaLe

Mift316
ppm

ugﬁﬂﬂ
. BHaY
21.48

- G619
- 8026

Scdeld
AR

Sr421G
i)

«» BEE9

. 8688

~LBll6

« G659
« B6ES

Sample bMame:

19s14s1@

Factors 1

Aliass
ppm
.8117
. 3845
38,31

. BE8%
@149

CdERes

ppm

. 2063
. Baaa
. B35

- Baa3
- 3063

L.i&7@a7
ppEm
@413
. BBa1
- L1664

8413
@413

1768
ppm
- 3144
- 8ae]
14,35
@158
LBL2D
1966/1
ppmn
.5666
« BA4E
‘@, 34
. BB33
- BE98
Th2837
ppm
-, GEA6G
. 864
GH. 37

-~ GBI
- 3069

fsla9a
ppm

. 8agl
. B0ag
18.64

L BeR3

. Q826

Col2ad

(Fodi]

Fhaay
. GRBE
5. 371

- BB36
.BB39.

My 2796

ppm

1. 566
LABL3
8447

1.497
1515

a2a03/1
i
Flouze
- BEDE
131.3

- . GE3H

laeara
xgal]
18621
. 80810
48. 48

» 8029
« 3314

Ti337a
3 i
i?@@lﬁ
- 8861
4. 958

-« G617
-, 8816

236237

010473

11786783 87:18:52 MM

B 2496

ppm

- 550
. 9016

. 1788

o HGIEE

Cra&?7?
s pm
E&@@é
- @ 1E
291.3

~ o« @4
8812

FnerS76
pm
~EBI7H
- 3688
. 895

« 8969
. 3386

H2Ra3/8

ppm
. 83818
. BBEH
43,582

- Qa4
. B@313

Sis88l
i

Eles
Gl.?

» 7692

21.52

21.76

TLH19@8
ppm

-~ . 3824
» B4
166G.9

" a 9}@61
. BE85

Raa34

ppm
.5665
. 3E6B3

3. 8242

- 8864
» 8867

Cudaa?
3t

FBaac
» BEEY
149.5

-« BEOH
~ 8813

MoRaes
m

P oo

. 8088

13, 3%

» B854
L @@6}‘3}

Fd3404

178.3
-, GEA@EL
« BEYE
Frhiter@
B pm

.gﬁﬁﬁ
. BBA3
6G3. 68

. 3003
. 8Ga8

U_3859
23

PBeas
. GBAT
7.780

» B6E38
- G772

fiperators

Redl 36
pm
?@@@H
. B8al1

4. e

» 306
. (663

Fel?714
Jei

PE147
. B39
7.599

- 2978
- 3316

MafBaas

ppm
E‘gn 88

. 24
. 3964

€@.71
6l. 8%

5 16826
;7: pm
- 318
« 875
1.838

Z.eu7

7. 363
Sel 96

3
f) a36
. 3984

23,55

. 3030
«B@a

V3984
ppm

» 8825

« 3869

37.51

- 0@19
« 8832

page

Riga3a

Pam
,391&
P 14 B
183.3

. B8
. BR63

K 7664
Tpm

K Bae
LG4
1. 060

3. 668
3. 865

Maddaa

L4 ':)'n:}

L7614

38. 39
38.86

Shi@a6es
ppm

- BOLG
» BB33

214..3

. 868
o @E3H

Snl&ag

wFull)

1&@@%
« BOED
.78

- 816
. G888

W _#2a7%9
ppm

-, @A@E3
. B@EES

F13.%9

-~ o Q@Y
1



finalysis

Elem
Units
Rvge
HDewv
#RGD

#1
#Be

IntStd
Made
Elem
Wavien
AV e
SDev
HRBD

#1

#a

Report

Y_3716

PR m

{bﬁﬁﬂ
. 083
196.1

- 3Ba1
- BEE4

i
#Counts
8¢

361, 384
TEPEI6
J308., 553
«ASAT7R3Y

7EID3I6
7RHEGT7

Enfaca

i
?h@Bﬁ
« 003
7.E48

~BA33
- BB37
b

Time

160666
. 306660
- 3060038

16600
laaaa

L3496
ppm

« @A
. Gaas
361.3

. Baa7

3
MOTUSED

11/06/683 B7:18

4
MOTUSED

]
MOTUSBED

010474

2 P

&
HOTUSED

page &

7
HOTUSED



Analyvsis

Report

Methods DATLYL

Run Time:
Comments

Modes CONC

Elem
Unitks
ﬂvn@
SDewv
XRED

H1i
#e

Elem
Units
Avpe
Shev
®XRED

#i
He

Elem
Units
Ay e
aDev
HRED

#1
He

Elem
Urits
Avpe
5Dev
*RBD

#1
#a

Elem
Units
Avie
HDeyv
*#RED

#1
He

Elem
Uits
Avye
HShav
w0

#l
#a

L1/786/03

Ag3sas
ppm
-, BEELE
. 36063
1%. 306

. BBa18
-. BEaLE
Ca3L7?9
m
1B a1
« B2
. B3G7

18,46
18. 482

Las4@ifie

ppm

.é@@&
. 3003
48. 36

. 8604

- BEEa

MiR2316
m

- 3030

. BEas

28,40

» Gage
. BB333
Sc3613
%R
186. 1
“@
» BE7G
188. a2
iaa. 1

48315
P

GCorra

0104173

L1/766/83 B87:23:44 BN

Sample Mame: £36838 Operator:
19219202

Factors: 1

A1366882 ﬂ%jaﬁm B 2496 Bah934 He3136
pm ppm pEm P
?@@@q g@d? -~ FIHRE - BB6S 86@l
@819 .@@ » 8831 - BEE3 .6@@@
358, 6 &9, /& FS171 4, @B4% 1.867
-, BHA4 « @859 o S0 1 - BBE6A . Baal
P 1 3 . Gasa o G @A - G867 « B
Pdf963 Coddds G677 Cu3ia’? Fed7l4
P a1 ) ppm
P @Q“ .5889 Eé@@& Fé@@ﬁ §G 18
.9@@1 - BGE3 . 3815 - G659 nﬂdﬁb
24,81 18.21 2G4, 1 363.7 B, 345
- BaaE « Bas? - o AT - o @04 o 3448
. Baa2 LEa3l @817 » 363 .3&7@
Li&7e7? Mga 796 MnaSG7é6 Nmﬂ@?@ MaB889
ppm ppm ppm p pm
SEB415 1.587 o L @EL @”" &l.a3
« 384G aie « 8862 u@Bp@ - 833
1811 . @328 .1651 3%, 36 .94@8
«B415 1.587 « 1853 LB843 &l.21
« @415 1.5a7 « LA6E ~.8a7a &l.a2%a
1782 2R8371 HRassR Fd 3484 81826
pEm B Y P
- o BB puﬁlﬂé 8641 i?@@lé P o248
- @145 « 8692 .QQPL . Gail .154
654, 1 73,93 173.9 8,94 1.854
- @15 - . GE5Y -, BEEI ".0@”" 7o lATG
- 086 . 3189 - 8891 - BB86 7.335
1968/1 196@rs2 gigasl Phaeg Sel96
3 f2m 2 M m pom
'{Qﬂéa 1569& glu?& m?@814 ub@49
» 886 - BAG4 « 38 L8817 « 814
198.9 &7 17 « SE5L iaa. 2 28. 41
» 8818 « BA%G 21.83 o BERE « B3840
- @165 ~81l41 a21.78 - . GEHa - BE59
Thid37 Ti 33782 Ti1i908 3859 YV 29824
ppm ppm ppm Bpm
.5@2& . 3018 - 005 477 5@??
« 8847 - BEE1 « B@EH - B34 uﬁﬁiﬂ
167.6 7.3 1876, 7.118 4.88
- . BEAS -, BE19 - B8R4 « 453 - Ea1L8
» 362 -, @AL7 o B84 4 . B561 » G036

page

BifE3a
P pm

“5ﬁ8ﬁ
. 8036
183. 2
. BAB3
. 8846

L BT6D

3. 857
3.8%94

Mal3ga

1}
5BV 17

o B3
- 8848

39.19
39.14

Shi@es
rm

u U} (’:} n‘.‘.’ G
-~ Ba1La

8. 18

- G813
- BB3H

Snlang

a1
?é@&ﬂ
« BALY
B24. 91

- BE%1
A 1

W _pars

ppm

~ . B@LE
. G665

31.69

. BO1E
~. 0819

1



01047¢

fAinalysis Report 11/766/03 B7:23:244 M page 8
E L em Y 3716 ZnR86a 213496

Units pgm pgm pgm

Hvge «Baag . HE35 - Baae

SDhev . @003 . 8867 . 0814

*®RED 166.8 8. 47 78%., 8

#1 - . 3EE0 . 3930 - GOEH

B . Baes . B8B4G 8818

Int5td 1 2 3 4 ] & Y

p%d@ meunta Time HOTUSED NOTUSED MOTUSED NMOTUSED MOTUSED
L em 3 O e o P avea osn e amee
Wavien 3&1.384 - e s v e

Aviye 726878 iggea e e e - e

Ghaev 186, 3188 668 -~ 0 - e - e

KRED LA48339 L0060 - o e v e e v

#i 7R6aa6 L1666 o o o i e



010477

Analysis Report 11/86/83 @728 36 M pange 1

Method: DATLYL ﬁampl@ Mame: 236243 Gperator:

Fun Time: 11/786/83 19:23:3%4
Comment:
Modeas CONMC Corr. Factors 1

E 1 em g 38288 nl3Gaa Relasa B_24%96 Had934 Bedlaa BiEz36
Units ppm ppm pgm Ppm Ppm Prpm Ppm
Avge - E@BLL3 - 1834 - 816 o GHEE « BI2590 . aEal - 3@y
Ghew . 33130 » BA6I . 3034 - 3032 . Baal . Baga « BOGE
HRBD 1ig.1 6. 664 319.8 « 5414 - 4387 185.9 751,77
#1 -« BBE8G - B985 - @813 o S3844 » B38231 -« BEEG - Q047
#e - Ba6e1 - 1882 - 8834 o GHED « G289 . aaag . a3
glgg Cadl17?9 Cd2a6s Coldse Cr2&77 Cu3aa? Fe?l4 K 7664
nits ppm ppm ppm ppm ppm ppm pEm
Nvhge 16.88 - B@AE1 .5@2& .5@68 ugmaa w1776 Ga 249
Shaev . 24 » BB6E . 3817 . BE14 - G606 «BEes 871
KRSD La474 a73.2 75,74 688.08 111.9 12.84 La&7%
#1 16.824 . BEH3 agla . @a1e LHa1H « 1337 4,199
#Ha 15.91 - B0GY . Ba34 . BOEH . BaG1 « 1615 4. 3663
Elem La4@ie lL.ie7a7 Mpg&79a Mne 76 Mosane Haliaas Ma3d@e
Units pRm pgm ppm ppm pgm I g 12
Avie ~. 8861 . @Eae 1.4186 « 1786 - BHES 81. 44 Sl.76
SDewv . B3a1a . 3608 881 » B89 - 8012 " ol
LRED &88. 82 - G599 «EB819 .18 2.185 - G846 - 4839
#1 -~ . B3E9 @582 1.48%9 - 1739 - 8544 81.45 Bl.61
#e . G866 - BH8R .41l 1713 - 861 8i.44 1. 96
El@? Nig3le B 1782 2083/1 288378 Pd3404 8 1880 Sha@ed
nits ppm popm ppm ppm ppm pm ppm
Avge .gmlﬁ B v 151 0 - @137 «BasE7 ~ . BB45 guaﬁﬁ ~- o BETEE
Shev 1) ~ELLE @178 L8118 « B@54 o 61 - BBAT
ARSED 113.3 174.7 125.1 206.8 Lia.6 1.88%9 85.86
#i - 8817 LAL43 - BE5HT ~EL4] . BO83 8.781 . 3083
#e . BBag -« B@815 - @816 - BB2E -« Q887 5. 809 -~ BOEEG
Elem Sc3eld 1966/1 L96@/2 gizaal Phioa Seld6 Snlisan
Units #iR Ppm P ppm ppm ppm ppm
Avge B8, 14 ~ . BEIE »81l6a4 le. 2l - . Baa7 . Ba37 - BEGE
SDev « 38 «AL79 - GB79 .28 . Ba22 . 3847 . 3238
KRSD . 386 18%5.9 5. 33 2.389 287.7 18.65 HP.37
#1 937.87 o @223 LB16a 1. 41 . 8648 . 8832 . G839
#e G8. 41 » BE36 i1 T 1. éail . @GO3 « BE4E . B892
51@@ Sr4Bls Th837 Ti3372 Ti1i988 U 3859 U 82924 W 2679
nits Ppm ppm prpm ppm PEm ppm ppm
Avhge - 8745 8815 -« B38318 -« B3G5 .é@éﬁ .gﬁll - o @37
Hhev . BGE4 - 8378 . Ba1a - BEHT . @1ea 8811 - G826
KRBD - 4F24 S14.3 6&8.55 16.95 423. 4 Db, 7S 33,64
#1 - @748 - @a7i ~ o BEZE ~ o GEHE - o @EI] . 8819 - BB45

#i2 @747 -« 3040 ~« 399 ~ w0 @225 8182 . BEE4 g 1515 L



Analysis

Elem
Units
My e
Shev
wREDh

#1
#i

IntStd
Mode
Flem
Wavlien
Avge
HDav
#RED

#1
#e

Report

Y 3718

2 [
1&@@&
« G604

17G. 28

- BBA%
~. G366

1
#Counts
5o

36l. 384
711546
274G, 839
- 3850822

769649
713484

Zngaes
B pn
~B81%5
~BEL1
7385

« Bav

« Bane

“

Time
186866

. BEGAAEE
- 3808066

laaaa
180064

L3496
[

-, BEE3
. @@L

364. 1

« BOES

- BELE
3
MOTUSED

4
MOTUSED

11/786/83

5
MOTUSED

010178

B7:28:236 M

&
MOTUSED

page &

NOTUSED



0404173
fAinalysis Report 11/786/03 @7:33:27 M page |
Methad: DATLYL Sample Mame:s R2IGEEE Gperators:
Run Time: 11/706/783 19:28:146

Comment:
Mades CONMC Corr. Factors 1

1 e Ag 3266 13882 Aalfsa B_F476 Ras934 Re 31 36 RiED36
Units P ppm ppm pom ppm pgm i ppm
Avhge - @@E1L54 - 4611 - 8167 - 4855 « L1480 . e - . BEHY
S5Dev . BB837 « 1154 . BABH - 9B487 - BBE1 . (862 « 646
KRGD 154, 48 25,62 S.693 La79% « 3854 1a3.2 78441
#1 . B0@14 » 3427 L8161 ~a&7I3 ~8144 - 3863 - BEEEG
He - @A32L - 3795 ~BL73 -4 LE - @145 « 881 - . @@
ﬁl@? Call7?a Cdaaes CoRddé Cra&?7 Cu3aa? Feld7l4 K 7664
nite fm 3ol ppm 340} ppm PEm pm
Avge g“QQS 5?@@@1 .8@3$ S aaa .5631 o BETT S 996
HDewv «lal . BAGE « GBE - BEEEG . 6866 « 8401 . 866
XZRED 2.349 684,32 2.82487 82. 51 I XEER 8.766 1.34:
#1 €. 894 . G863 » 8835 «Haare - @a31 - 4861 e 9349
#a U.895 - BEOS - B034 - 30683 . 8831 . 4234 6. 853
ﬁl@T L.aa@Bise Lieza? Mpa?796 Fn@iS7eé Mofano Mafisss MNa33ae
nits pm pm Pam pm ppm ppm P pm
Avie - GEE3 ,b&ﬁé 6O ugeea « BE6L 1g?u? 118.9
EDewv . 8828 . Ba6as8 «BR73 - 00883 - 3611 1.1 1.4
AKRED Te7.3 1.683 4.186 4., 366 16.47 - 5968 La.l46
#1 . @813 - @799 ~B724 . 8871 . B076 177.8 117.9
#e ~. BE17 G816 - B338 « AGGLE . BE60 178.5 119.8
glet Mi3li6 1788 2P03/71 RARE3/8 Fd3404 518260 Shit@68
nits ppn ppm ppm MW P ppm ppm
Rvye .56@9 .B?Qé . Baa3 Eé@33 wf@@@l 14.39 -« @G
HSDev - BAAG . 8048 . GO » BB 36 . BaLEG - @9 . BE5s
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#1 . Be5G -« B@EE .LBaLs ~o @199 « B84BT «Ba7e - . @@
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page

ppm

4., 8G7
. B89
. 1833

4. 813
4. 881

QC Plass
\Ju (‘3(‘3@
i1a. aa

W_pers
PR

L9749
. G618
. 1828

TRV
w PG
aC Pase

1.66a
1a. ae

&



Analysis Report

Intstd
Made
Elewm
Wavien
v e
Hhew
ARED

#1
#i

1

#Counts

(g
361.384
716054
3359, 599
1. 3968899

7@a9a1a
783097

QC Standard

8 -
Time

16666
. 00PBE00
. GOBARAEG

10060
iaaaa

5
HOTUSED

$01018%°
L1/06/03 @7:57:00 PN

[

4 o]
MOTUSED OTUSED

page 3



01013¢

Analyveis Report Blank Sample 11766703 B8:83:55 M page 1

Methods

Burn Time:s

Commernts
Modes

Elem
Units
v e
BDav
wRED

#i
Wi

Errors
Hi gt
l.ow

Elem
Units
vy e
BDav
KRED

#1
B

Errors
Hingh
L.ow

E L e
Units
v
aDevw
KRED

#1
#e

Evrrores
High
L.ow

Elem
Units
v e
HDawv
HKRBD

#1
#e

Errors
M gl
l.ow

Elem

COME

brallyil
L1i/766/,63

g 3e6a
pgm

. aagaaa
. BOBEG3
Gl 2246

- B@aL17
. BBa4E

L.C Pass
- BE5EE
- . 38508

Caliza
P pm

L4
- B30
24,09

@145
@163

L Pass
« 506
-, 3506

L.ad@ié

3

igﬂﬁa
« BEGI
. B8

- 0043
- BE36

LC Pass
« @EHE
-, BA%5EG

MiZ3le
3 {300
£&@23
-Ba1l
B, 37

.B831
- G816

LC Pass
« BE5E
-, B3E5HA

o361 3

Corr.

Sample Mames
19:59:210

Factors
nl3aag
3 {20
PBE 1 4

« BA8E
48, 45

. @375
- @1E3

L. Pass
« G560
-, @5Ea

Cdaaeh
pam

. aaa7
. AEE3
38. 38

- BGE9
» BEHE

LC Pass
- BE50
-, B350

Li&7a?
pm

. BOAG
28, 8@

« BBRG
. Ba3LE

LC Pass
- BAGE
. A5G

1788
f

. GR37

1203,

. 3036
-« BAZ3

LEC Pass
« @1 8a
-, 3186

1266/1

fell9

3 a1
H?§@53
. BE28
H3.13

« @333
H.aa73

LC High
~ QEnG

- . BA5A

SOEE 86

=1
?5631
LA011
36. 18

- G039
I P

LEC Pass
- BEHa
-, B850

Mpe796
pPrm

. G137

. BO47

33.95

- @317a
8164

LG Pass

- @566
~ . @EHEA

20263 /1
P

. Bage
« BE83
87.15
. BG4
Laala

NOCHECK

l3earse

ieb/coeb

K_£2496

n
LE??4@9
« BB24
3193

Le-w 7393
Lo~ o 7486

LG Low
- A5LE6
-, 3568

Cra677
P

. BEe3

. @aal

2. 98

. B384d4
« QOGS

LEC Pass
- GE5G
-, BE5H

MneS7é
0}

? aae

« 3061

17.88

- 3086
- BEGH

LC Rass
. BE5a
-, BASEH
2aa3s8
ppm
«BEE7

. 306
2@, 34

- 8031
- BE23

NOCHECK

Sig8a81

Operator:

Has334
Wi
H. G86a
«BB1G
27 .44

H. @871
- B348

LG High
. GE5G

- o BAGHY

Cuiea7
P

- 0018

« BEE1

14.928

. 30609
. BaLl

LEC Rass
« A5G
-, A5G

MoEase

3P
ng@?ﬁ

8811

14,31

H. 0887
H.a@71

L.C High
. BE5E
- G50

P 3464
i
?gmﬁﬁ
- BEa°9
174.9

L8811
- . (6@ 1

LE Pass
- 0056
- BBEG

Fheea

Heldl3a

]
?46@%
- 3861
31.8%

- 066
. G684

LEC Pass
« AE5HE
-, A58

Fefl?l4
P
?@6@3
. BA37
126l

~ o @@ S
« BER9

L Fass
« BEHA

- @25

MaBass
3 i

e
. @43
17.19

. B283

- Bl

L.C Péaﬁ

. BEE6
~ o @506

G 1820
R3]
Phais
. @33
2473

. BE37
. Q1L

LC Pase
@160
. 6166

Sela6

Ri2236
ppm

« 3842

« 8818

43, 5%

H. 8054
- B0

LEC Pass
- BE%EH
-, BA5LE

. B33
LBllie

LC Pass
« 1 B8a
- 1 @88

Mad3a:z

B Rm

u g}“"’éﬁl‘?
» 1568

331.9

Lo VG714
H. @632

LG Pass
- G506
-, B5A6

Sheaed

ppm

- . EEEE
« BEE4

1363,

wa @19
. 8816

LEC Pass
. G186
-, @16

Snlday



Analyveis

Units
ﬁvqn
Shev
®IERHD

#1
#a

Errors
High
L.caw

Elem
Units
ﬂvqm
»)DC’V
#RED

#1
#

Errors
High
L.ow

Elem
Units
ﬂvqw
HDev
KEED

#1
#e2
Errors

Hingh
hocow

Report
3
.28

1?
L1797

~i~d
t e

[

A4
@
aCH

[ X Ex]

=
m

CK

Sr4218
ppm

. @332
. GEas
B6. 76

- BE39
« B3R

LEC Pass
« B850
- GERE

Y 3718
PR

« BB 38
- G866
3,97

«BB37
« Q@7

LC Pass
« BEEG
- . @AGE

Rlank

J10)
E@@lﬁ
. EBEB19
137.4

» Ba28
. 806

NOCHECK

Thiz837

pgm
.@@@4
2663

«@aLs
LBa1Ls

LC Pass
2184
i 91@@

PATTEL LY
ppm

« BEa5
« 6861
23,63

« BaaEE
. B8B4

LG FPase
« BE5A
- . BA%LA

Sample

Pace

. BEERs
1o, 49

L @(&6}@
. @aavaE

MOCHECK

Ti337a

m
» 3312
- 3864
64.13

. aa18
. 8887

L3496
ppm
B3B3l
,om@/
n3.88
- BAAG
« BAEE

LC Pass
.@@ 56
. BBEa

11/66/63 88:03

LC Low
«». @186
-, @166

Ti1968

ng
H.8131
8168

80, 5:
H. @2a7

« 35N

3 [0
E&@&?
- 811
48,028

H. 8834
@19

LEC Pass
« @36
- BA36E

U, 3859
e
P28 167
- B8%G
29.782

-~ GEEL
-, @138

LC Pass
. 1066
e 1 QQ]@

0101941

5% P

- GELE
. 8848

LG Pass
« 8856
- . BAGE

U 2384
35]1)]
Phany

. @36
28,78

- B@831

. BBR3
LG Pass
« B850

- . BEHEA

pagge &

.Fm

« QO
L BE1L3
8. 45

« 8838
B8

LG Pase
« BE5H
-, BB5EG

W_#a7a
p:m
B3
.. C’]@Jr: 7
L16.7

- 8064
. B@43

LG Pass
- 31686
-, @10



Analysis Report

Irbstd
Mode
Elem
Wavlen
Avye
GDew
HRED

#1
#e

i
#Counts
S

361. 384
TEH86]
1877.03%
1811754

75764
7858

Blank &

&

Time
1aa66

. B30BBEAE
« BEAAAAEE

Laea6
laaae

ampl e

3
NOTUSED

4
HOTUSED

910192

11/786/63 08:03:55 MM

]
NOTUSED

page

7
HOTUSED

3



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG

REVIEWED B

DISPOSAL INT/DATE/LOC:

DATE:

115-29-0D>

SOUTHWEST RESEARCH INSTITUTE
SAN ANTONIO TEXAS - 78228 BOOK / PAGE: 64 261
|cLiENT(S): v Zo A4 Q40T
TASK ORBER(S). 031025~ SDG(S).__ 236552 iishinhl
PROJECTNO(S),_- @ 002 0/.08I
METHOD:3005A___3050B__3050B-7.5___3010A__3020A__ 7760A__7740A_ _ HCIO,___H:S0, Sb
Microwave___Fusion___Teflon___Rock___OTHER 33.3 £ o mﬂé‘@y
MATRIX: Water _Soil__ Biota__ Solid___Liquid_“TCLP Ext__ OTHER
INSTRUMENT: GFAA___ICP_ICP-MS___IC__FLAA__HYDRIDE__OTHER
ACID INORG #: HNOs#_ X2 HCw sk H,SO.# HCIO# _ HF#
INTERNAL STD: Sc @ 10 PPMa” Be @ 10 PPM___SOURCE: 1/ INORGH# 56| EXP:_sofed AMT:_SOw L
Oven/Hotplate ID: — _ Temperature (°C): — !
SAMPLE IDENTIFICATION pH WT(g) | LV.(mL) | F.V.(mL)
Pad- k2903 s 5
J (50— k263 X 5~ |
232(§4D &L 32.3 /Sowl
IATEE l
(%93 |
55384 |
6554 /
7 %/9‘(3 J/ \V4 \
L5592 " J€ po 25wl
5924
JATE!
(59384
L &G4
N S 4 N d
g‘gsg SOl Spikel  Bpext| lo7d Gop St
ol T-CAL| ot 434S | Gp Go#
T S0l \J @K | 1UR | 203 fap & fod
b 90ul Mo @ [lge | 10| 2956 |G 2J0d
IH —p B02-022-63 940 SO HeL| Gy ) oo
P pndd 1480) ang Wab(/m} Sl X ’
YS! Mﬁwm M{)cuﬁoQﬁM} 150wl by le 2 14,85 ml -t ¥X
YO ~o0d HIlons qup /fz 7/,94/1,2_(/0@, 25HL W" il 67 $mf —NX
o \ [ot19 0’2
A e
— LOCATION:
/J/’ i
PREPARED BY\)?Q«W WIEQI/ DATE: /O Q9% ©3

FRM-191 (Rev 2/Mar 03)




TRACE METALS PREPARATORY LABORATORY DIGESTION LOG

SOUTHWEST RESEARCH INSTITUTE ,
SAN ANTONIO, EE’XAS ‘78228 BOOK / PAGE: 54 4 285
CLIENT(S): piv I©° /Cmﬂém g ol BK S
TASK ORDER(S).___ ©3/035~/ sDGE)y__ 36§53
PROJECTNO(S).__ (00R- 0/ D5/
METHOD:3005A___3050B__ 3050B-7.5___3010A___3020A___7760A__7740A HCIO4___ $@.584
Microwave___Fusion___Teflon___Rock___ OTHER r"‘F 2SO0 ,9»\10 +€ 333 4 Yoy
IMATRIX: Water _ Soil__ Biota__ Solid__ Liquid_Y/TCLP Ext__OTHER
INSTRUMENT: GFAA___ICPv/ ICP-MS___IC___FLAA___HYDRIDE__ OTHER
ACID INORG #: HNOg#__ X How X H,s0.# HCIO# HF#
INTERNAL STD: Sc @ 10 PPM_+/Be @ 10 PPM___SOURCE:_I J  INORGH#_YIZ EXP:_f2jod AMT: SO
Oven/Hotplate ID: _—— Temperature (°C): — !
SAMPLE IDENTIFICATION pH WT(g) | LV.(mL) | F.V.(mi)
PR - L0603 ' s S
[ CSd - LoD X J
256494 4€250 0L
K95 S - 20wl
/08674 4€ 333 JSOvi | N~

F il S0 %:Q;kc—l Yord4 |Tp sl
L S0l Peal] ﬁ#ﬁé/ﬁ’ 4,’»( 7 Jod

W Jowl W lpe "V 4302 ﬁ//) Shnd

b 20/ Mo b | iuF| 3950 fx;/) 5///04

S A5 ~032-0d | 79 Unts JsSlice (o i

PR ol LCSqu/[}&?oa&U@ S'hés T )U«‘/

7

4L D50 Llidtioy & [Au /ﬂm&éaw- Tl Sengle 2 o IEmlis— AN

A€ 233 Hllliony ow gy el IS0 500 Lo o @< st A

STIG03 10

— ] LOCATION:

PREPARED BY&OQMA}/J b DATE:__//-lr O3
REVIEWED BY.L/ _‘>,¢" _ DATE. __1]-4 -5

DISPOSAL INT/DATE/LOC:

FRM-191 (Rev 2/Mar 03)



 Trace Metals Reagent Logbook

01043:
SOUTHWEST RESEARCH INSTITUTE ~ ,

SAN ANTONIO, TEXAS 78228 BOOK / PAGE: Y 2 032
vReogem‘ 1.D.: | Preparation Description. Prep Date: | Exp Date: | Initials:
r-02032-0 ( _ /0 370 Hel fo-2803 | |~2€0% (90

{ ,anQ 150 m(s ﬂ&wagtcﬁanLW
[seltld, o 08 50uls YCL sipugt 9591
W . s IPOmls W N %
B O2-032-02] 1o« Sol »ﬁ\“s |
G.s¢ L Asealieldl7813. 7S¢ KT|10-29-03 [le 293 | B/
# 158 +(8.75 oL U 4297 Ly [
OO ot v W= (CLM\WD\ N \1/
LLB-02-0%2-0 /&o H0, /51% HCL /03403 12904 2}) .
‘ : K»Qg /Df)mé me.ﬁ@ﬂ }WML’V)aég&tQ N '
wftle, 100 2.5uls b, %#4;45;.
13 S,«.Lsﬁ_ JCE /m&:,»zﬂ? ‘7‘2‘}.2 . -
U YA 55D uls il Riwdee | L v /
) . o ~
LR -02-0 304 . /?0 M/\)Dﬂ, /53)0 Hel. L Y032 | JYoef %“J
| 00 160 il s L M& y. g?gbm(%f |
L#tle 2002 Suls By ringey ¥ 42, L
o0 12.5ls ol simmit 4297, £V L5 l
V| 9pmls ol 05 ot v v
| RLBZ 032-05] sZ l<m~® 3 | | |
1506 Yo B L (een. wwy\-m A W J
w3663 | JU-4-03 [u-w-od | B

FRM-304 (Rev 0/May 02)



BOOK/ PAGE L
01043¢
SOUTHWEST RESEARCH INSTITUTE®
6220 Culebra Rd %
San Antonio, Texas 78228 *
TJA TRACE ICP DAILY LOG |
ANALYST_ 12 DATE__l6-29-o™> ’
As 189.042 Profile Line As Intensity:__ 2% (5124
PEAK POSITION__-0 25145 A
 VERNIER POSITION__Z&Z STDs PREP DATE:
AUTOSAMPLER Yes__ A ___ No CLP_STD1_SC| &850
CLP_STD2 SC| p530 1
C PREP DATE: CLP_STD3_SC| £330\
CCV/ACV| 03>Z> CLP_STD4 SC| 6330) |
CRI| . | e CLP_STD5_SC| ¢330\
ICSA )L\o' £ CLP_STD6_SC| 03 30%
ICSAB : BLK_SC| ©33c1
COMMENTS FILE CLIENT TO# PROJECT NO. | METHOD _
Aninznd |oncgat] el bote bawes-y lol.orkde.00> DANy| 55063
An\0V12A |pany st | Areacanie 031032 (O6FA,00.065 " |Dainy S425¢
AC%I029h DR \yH2 Dy 20 osyozl-& | pbooZ o) .0l 0P VA < hZ40
Ap31029 |EAny3T | Diy 22 231025-\ | pbooT 0V.0kl | skzg
ACBIOTRB | paciyn? | O 2D o2 o2 | 1a62bol o || 54269}
. ]
: N _25 o .
f
COMMENTS:
MAINTENANCE:
REVIEWED BY: C)/&h DATE: \| ‘ [
A ra 14 (@

FRM-222 (Rev 1/Apr 03)

Page 1 of 2



SOUTHWEST RESEARCH INSTITUTE® |
6220 Culebra Rd
San Antonio, Texas 78228
TJA TRACE ICP DAILY LOG

ANALYST DATE__lI-6-0> '
As 189.042 Profile Line As Intensity:_ 416, 327% ,
PEAK POSITION_, 035425 -
VERNIER POSITION__Z5% STDs PREP DATE: _
AUTOSAMPLER Yes_x No CLP_STD1_SC| 05\Lo§/

, CLP_STD2_SCl| ‘n3 Vo<

QC PREP DATE: CLP_STD3_SC| 63 o5~

CCVACY| o3 Vo> CLP_STD4_SC| p3Vess”
CRI s CLP_STD5_SC|- 03730\ o
ICSA /L‘M CLP_STD6_SC| o3Los |
ICSAB g . BLK SCl 63 352% |
COMMENTS | FILE CLIENT TO# PROJECTNO. | METHOD |
Aositob OAy3T | DV 2o o2\ 060020108\ lorny MM
AcINoLs | Dacyse! Oiv 1 021055 | RA356,01.002  Paigyl s4 284
Ao3Meb6  1pat\y 3L | DIV 2o o310Z5-1 0bcoZ ol.asl | <4 245
[Aozupts [patyzz | piv 2ze 031016-%_| o bErZ 01141 | <4 2%C
// I o L /)134/_
—_'_’-‘-

COMMENTS:

MAINTENANCE: -

REVIEWED BY: M DATE: \| \ |4 \ 0

FRM-222 (Rev 1/Apr 03)

Page 1 of 2



ICP Calibration Blank/ICB/CCB Solution

ID: BLK-033C%& | hﬂ
Date Prepared:__ G -7 -5 ~ Prepared By:

Make up as needed in 1000m! volumetric flask.
Added___t” 10 ml HNO3 INORG #:__Aiax

Added__”" 50 ml HCL INORG #:__ A0
Added__t~ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: _io-\®™> INORG #:_3£%>

01013¢&

ICP Calibration BIankIICBICCB Solution

ID: BLK-D3 325 | | - %
Date Prepared:_ ¥-Z%5 "’—3_ : Prepared By:

Make up as needed in 1000m! volumetric flask.

" Added v 10 mi HNO3 INORG #: 4237

Added —  s0mIHCL INORG #__424%
Added__L_—"1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: ga~z«a4' INORG #: 426

ICP Calibration Blank/ICB/CCB Solution

ID: BLK- 9—3—:}4 03'50;,, | - ‘Dﬁ
Date Prepared: __§=3T0 > (0\©25 Prepared By:_.

Make dp as needed in 1000ml volumetric flask.

Added_ +” 10 miHNO3 INORG #:_423 %
Added__ ¢~ 50 mlHCL INORG #:_4Z4%
Added___ 1~ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: /o -1-04 _INORG #: 4z26¢

ICP Calibration Blank/ICB/CCB Solution

ID: BLK- 0329 ‘ 2
Date Prepared: Vo-74 -0 ’ Prepared By: _

Make up. as needed in 1000m! volumetric flask.

Added_ L~ 10 mIHNO3 INORG #: 42815

Added__ &~ 50 mI HCL INORG #:__4.25¢_

Added___—1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: t6-t-<A— |NORG #:_42L T

FRM-296
(Rev 0/May 02)



CCV- ©o3BLD

Date Prepared:

HNO3 INORG #:_ & ZAo

[/0-235 0D

ICP ICV/CCV SOLUTION

HCIINORG #:_ 425 ¢

Prepared By: \Dﬁ

010130

Make up as needed in 1000mI volumetric flask in 1% HNO3 AND 5% HCI.

Element Std Conc
(ppm) |
Sc 10
B 5
Li 5
Mo 5
P 5
Si 5
Ti 5
Sr 5
Sn 5
Bi 5
La 5
Y 5
Pd 1
S 1
Th 1
U 1
w 1
Zr 5
Na 10
ICV-2A vary
ICv-2B vary
ICV-2C vary

Expiration Date:

1l -26->

Check Source Inorg # Stock Conc | Exp Date
‘ __(ppm)
. INORGVENT | Az4c 10000 lo-1 ok
= SPEX RN 1000  ¢-ve-oh
¢/ SPEX 4p6a” 1000 s-15-o4
~/ SPEX [ 1000 S -1 o
o SPEX 392+ 1000 I-15 04
/ SPEX A2yt 1000 % -30-0¢
- SPEX 4zv4 1000 4 -16 04—
[ SPEX 3941\ 1000 2-1 e A
v SPEX A\ 1000 6-36-0l
L SPEX Ay 1000  b-to—ch
- SPEX hott— 1000 $-15 -4
v SPEX Aot 1000 S-1¢-0k
v SPEX saty 1000 [ ~ts—d
= | SPEX  A\4o 1000 4 36 -t
“ SPEX 4zvs 1000 § -30 A
o SPEX 414 1000 é-30-cb
v SPEX L1z 1000 § 15 -od
o SPEX AZ\S 1000 4 - & oA
v SPEX $65| 10000 2-15 o4&
— SPEX 3232 mix ~Ji-30-63
v SPEX 334 _mix N-30-03
e . SPEX 3335 mix l{-30-D>
FRM-297

(Rev 0/May 02)



CCV- O30S

ICP ICV/CCV SOLUTION

Prepared By: ‘17&—’

Date Prepared:_[/- 3 - 2=0%

HNO3 INORG #:_ &4244,

010200

HCI INORG #:_ A28

Make up as needed in 1000ml volumetric flask in 1% HNO3 AND 5% HCI.

Element | StdConc | Amtadded | Check Source Inorg # Stock Conc | - Exp Date
(ppm) (ppm)
Sc 10 . 1ml ¢ |INORGVENT | Aze2 10000 JO-1-04
B 5 5ml. [ SPEX A2 1000 6 -ve -oh
Li 5 5ml [ SPEX Aobs™ 1000 & - ||
Mo 5 5ml e SPEX ALl 1000 <-15 -0k
P 5 5ml .|V SPEX Asox 1000 16-2p -0h
Si 5 “Bml | SPEX Az3Z 1000 %-30-A
Ti 5 5ml v SPEX 4234 1000 4 -3a—od
Sr 5 . 5ml «/ SPEX h20Y 1000 lo0-30-84
Sn 5 - 5mi v SPEX AlA\ 1000 L-36 -
Bi 5 5ml - — SPEX vy 1000 Lo-20 -l
La 5 . Bml v’ SPEX AoLd- 1000 6~y —oh—
Y 5 S sml V- SPEX Aob— 1000 < 16 A
Pd 1 Aml / SPEX 3G9z ¢ 1000 1-15 -
S 1 1ml v SPEX &rd4p 1000 & -30-0h
Th 1 iml N SPEX 4737 1000 % -30-0&
U 1 Aml e SPEX 4z 1000 d-30 -cA
W 1 iml v SPEX |47\ 1000 g5
Zr 5 .~ 5ml % SPEX b2 > 1000 o -5 o
Na 10 1ml [ SPEX 355 \ 10000 2 15 o
ICV-2A vary 10ml L SPEX 133 S mix [1-50 G5
ICV-2B vary Caml - SPEX 1Y x4 mix 1 -v0-03
ICV-2C vary 2 10ml v’ SPEX 333 mix [1-36 &5
Expiration Date: || -to~¢7>
FRM-297

(Rev 0/May 02)




ICP Calibration Stand
Date Prepared: —q-‘b-\—Oéf‘ l0-1-°D

HNO3 INORG #: 4z

Prepared By:

ards 2

010201

HCI INORG #:_ A 249

Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.

Expiration Dates:
STD1: (I-1-03

STD2: [{-1-03>

STD3:

gl»l"”"

STD4: I{- 1-97
STD5: 12 A8

FRM-299
(Rev 0/May 02)

N

STD6: H=1d lO"‘Jo">

Prepared Standard Element. | . Std Conc Added Check Source INORG # | StockConc |- Exp Date
Name (ppm) mi (ppm). - | .
STD1- Al 50 250 | L~ |INORVENT | 4220 10000 S -0k
8( Ca 50 250 o INORVENT | 3900 10000 - [ Z-1-
Fe 50 1 INORVENT - | 34678 10000 . | ¥~} -0%
K 50 ¢~ | INORVENT 1N ~-10000 EETEN
o . [ Mg 25 +”. | INORVENT | Azo& 10000 41 -A
2 Na 50 L~ | INORVENT 205 10000 gy~ |
6” Li 10 [ INORVENT %| 49 -1000 T} -y A~
Sc 10 __ «~ | INORVENT A2 10000 101\ A
STD2- Ba 10 ¢~ | INORVENT 3592 1000. ., A -\ ol
3 Be 5 L~ | INORVENT . oY 1000 - | &-j ol
Cr 10 - | INORVENT T2 1000 =19
Cu 10 ¢~ | INORVENT 348 1000 L -1-0&
Ni 10 L~ | INORVENT ASSY 1000 T\l | -
Sc 10 L~ | INORVENT k26T 10000 10 -1 0%
Cd 10 —— | INORVENT | 341 Z 1000 | 3~1 -¢fk
Co 10 v’ | INORVENT G S 1000 - | 3~y =0
Mn 10 +~ | INORVENT LAY - 1000 2-1-¢&
v 10 +~ | INORVENT 3340 1000 . H-1-03
Zn 10 ¢~ | INORVENT 3 1000 T
Sc 10 .~ | INORVENT AzC T 10000 {0-\ .oi
Ag 2 ¢~ | INORVENT | &z22Z 1000 a..1-0%|
As 10 «” | INORVENT L g9 1000 2 »d&
_Pb 10 L~ | INORVENT | 333% 1000 di=1-07
Sb 10 ¢~ | INORVENT | 3¢S 1000 Ty
Se 10 ¢~ | INORVENT Tx3 1000 3 -i=04
TL 10 «~ | INORVENT KT XA 1000 Z-| -
Sc 10 ~_~ | INORVENT | &2z6 2. 10000 {O0—-1-04
B 10 t~ | INORVENT G S b 1000 3 -1 ul
Mo 10 «” | INORVENT 4S5 6 1000 Yy b
P 10 «” | INORVENT &g 1000 4 .M_‘.t_
Si 10 L~ | INORVENT [<S 1000 -\
Ti 10 « INORVENT 336 1000 (=10
Sr 10 «~ | INORVENT ASHh 1000 -1 -oh-
Sn 10 ¢~ | INORVENT Ao 1000 - | A=\~
Bi 5 INORVENT 4209 1000 ¢ O
Sc 10 +~ | INORVENT LY{XA 10000 Jo-1 6%
STD6- La 10 v INORVENT 147221\ 1000 q-(—o4 -
" N Na 1 D7~ | INORVENT A7.5 10000 & - A
) 0 Pd 10 «— | INORVENT | 39&4 1000 2 A
N e S 10 == [ INORVENT | 5+ 5% 1000 o5 p
N\ 6’ Th 10 00| 1L~ |INORVENT | %6%l 1000 7O0—1-95  lgva, ode
U 10 00| ~ INORVENT | 2934 1000 [Ty
W 5 e INORVENT AzoS 1000 o —|—OA
Y 10 Fsoo| “ INORVENT &> 1000 L—1lOk
Zr 10 500~ INORVENT | =6 g% 1000 - 3-\—f-
sC 10 10800 ~ INORVENT Ar62 10000 1o -



ICP Calibration Standards

M'l"

FRM-299
(Rev 0/May 02)

010202
Date Prepared:_ 10-¢ -0™> Prepared By: Y=
‘ HNO3 INORG #:_AZ 3% HCI INORG #:_4 2SO
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (Ppm) ml (ppm)
STD1- Al 50 2.50°] INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 2,50 INORVENT 10000
K 50 250 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 2.50 INORVENT 10000
Li 10 5.00. INORVENT 1000
Sc 10 0,500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 250 INORVENT 1000
Cr 10 5.00 INORVENT 1000
Cu 10 500 INORVENT 1000
Ni 10 "5.00 INORVENT 1000
Sc 10 0:500 INORVENT 10000
STD3- Cd 10 - 5.00 ] INORVENT 1000
Co 10 5.00 INORVENT 1000
Mn 10 5.00 INORVENT 1000
v 10 5.00 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0500 INORVENT 10000
STD4- Ag 2 7100 | INORVENT 1000
As 10 5:00 INORVENT 1000
Pb 10 5.00" INORVENT 1000
Sb 10 5.00" INORVENT 1000
Se 10 5.00 INORVENT 1000
TL 10 5.00 INORVENT 1000
Sc 10 0.500" INORVENT 10000
STD5- B 10 5.00 INORVENT 1000
Mo 10 500 INORVENT 1000
P 10 2500 INORVENT 1000
Si 10 .. 500 INORVENT 1000
Ti 10 500" INORVENT 1000
Sr 10 500 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2:50 INORVENT 1000
Sc 10 0:500- INORVENT 10000
STD6- La 10 "5.00 v INORVENT Azz\ 1000 9-1-ob
Na 1 .0:05 .~ | INORVENT | Azo$ 10000 o« -1-0%
Pd 10 500 o/ INORVENT 24 (4 1000 2 -wof
d, S 10 500 - INORVENT | $3-39 1000 li-1~63
40 §©? Th 10 500 ¢ | INORVENT | 4245 1000 /- 1-0 A
& 10- U 10 500 | o INORVENT | 3934 1000 1o A
W 5 2.50 v INORVENT _[AZ267% 1000 4 -\ ~HA
Y 10 500 INORVENT | foly 1000 ¢-1-ok
Zr 10 5.00. v INORVENT | 3Q &Y 1000 3-1-ok
SC 10 0.500 « | INORVENT 10000 lo-\0k
K262 1p-$-
Expiration Dates:
STD1: STD4:
STD2: STD5:
STD3: STD6: 1|-1-0>

-



ICP Calibration Standards

210203

Date Prepared:___ 11 -5-6D Prepared By:
HNO3 INORG #:__4 29k HCI INORG #:__ &29®
Make up as needed in 500 ml volumetric flasks in 1% HNOS and 5% HCL.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) ml (ppm)
STD1- Al 50 250 " | INORVENT 4220 10000 S _|-ok
y; Ca 50 2.50 ——~ | INORVENT 3a006 10000 2 .y -o&
~\P‘° Fe 50 2.50 % INORVENT 366D 10000 <.\ -y
» ol K 50 2.50 INORVENT A%’ 10000 12-1 -o%
i o Mg 25 725 | &= | INORVENT | 4&zo0 10000 % -\ -oh
W Na 50 2.50 v~ | INORVENT Azox 10000 % -\ —OF
L 10 5.00 v~ | INORVENT &y 44 1000 3 -y o
Sc 10 0.500 i~ | INORVENT LY XS 10000 R =
STD2- Ba 10 5.00 ¢~ | INORVENT 392\ 1000 3~ -0k
M / Be 5 250 | &~ | INORVENT 40672 1000 & -1 -of
b/" Cr 10 00| o | INORVENT | 43\ % 7000 12\ b
W ,_)i)? Cu 10 5.00] t— | INORVENT 3466 1000 3-1-cd
0 Ni 10 500 | & | INORVENT 3951 1000 -y -oke
Sc 10 0.500 t— | INORVENT 4L 10000 {6-1 04
sms-/ Cd 10 5.00 €~ | INORVENT 16T 1000 3-1-0h
) Co 10 500+~ | INORVENT | 3493 1000 3. -k
[ N Mn 10 500 & | INORVENT |_ 34z \ 1000 7 A
W 0 Vv 10 5.00 t— | INORVENT AveN 1000 12y -o4
Zn 10 5.00 ~~ | INORVENT A 314 1000 12 -1 ok
Sc 10 0.500 +~ | INORVENT Al LT 10000 10-1-08
§TD4- / Ag 2 100| ¢~ | INORVENT | AZ2z2% 1000 2 .\
$? ) As 10 500 | _<— | INORVENT | 3494 1000 Z -1 -o%
¢ uz;“’ Pb 10 500 | &~ | INORVENT 3 1000 11-\ =04
\ 019 Sb 10 5.00 «~ | INORVENT 4G5 Y 1000 31 - A
\ : Se 10 500 | & | INORVENT A5 1000 7 o1 -
TL 10 5.00 L~ | INORVENT 5922 1000 T -\ O
Sc 10 0.500 &~ | INORVENT Azer 10000 lo-t - K&
STD5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD6- La 10 5.00 | & | INORVENT AZT\ 1000 ek
Na 1 0.05 = | INORVENT &S 10000 ¢ -\ = A
! Pd 10 5.00 v~ | INORVENT G 6h 1000 31 oK
~ q}’“’ S 10 5.00 +~ [ INORVENT A3 1000 121 A&
P oM Th 10 5.00 t~ | INORVENT Azd?® 1000 11-1-c4
h ) U 10 5.00 +~ | INORVENT 1934 1000 2, -\ -0k
N W 5 2.50 L— | INORVENT | 4 285 1000 ¢ - 0K
Y 10 5.00 | INORVENT boGY 1000 b\ Ok
Zr 10 500 | L~ | INORVENT X4 1000 1o\
sC 10 0.500 [ INORVENT A76 10000 10~ 1-4
Expiration Dates:
STD1: 2 -1-o% STD4: -1 -ch
STD2: 3-1-0% ~ STDS:
sTD3: ¥ -\-of STD6: 3-v-ofr
FRM-299

(Rev 0/May 02)
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010204

FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

" Catalog No. A509 Lot No: 1103070
Releas Date: July, 2003
Expiry Date: July, 2006

Tests Units Value
Assay % 69%
Color APHA <10
* Aluminum ) ppb <0.2
Antimony ppb <0.1 —
Arsenic ppb <0.1 RS
Barium ~ ppb - <0.1 % > 2
Beryllium ppb <0.1
Bismuth ppb <0.1 K
Boron ppb’ <1 =
Cadmium ppb <0.1 i.F 2..‘:’ ﬁ
Calcium ppb : <0.5 P T o
Chromium ppb <0.1 o Mo
Cobalt ppb <0.1 v oM
Copper ppb <0.1 ;‘ ;' =
Iron ppb <0.5 o
Lead ppb <0.1 o
Lithium ppb <0.1 5 P
Magnesium ppb <0.2 T:; ;
Manganese ppb <0.1 3 i
Mercury ppb <0.2 L& 5 iQ
Molybdenum ppb <0.1 PR
- Nickel " ppb <0.1 Lﬂ ’-{’3 o
Potass ium ppb <0.2 Ui i
Selenium ppb <0.1 Q) :{Pﬁ g
Silver ppb <0.1 w M
Sodium ppb <0.2 wl O
Strontium ppb <0.1 Kv I
Thorium ppb <0.1 ool
Tn ppb <0.1 oo
Titanium ppb <0.1 H ! i
Uranium ppb <0.1 P
Vanadium ppb <0.1
Zinc ppb <0.2
Zirconium ppb <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular, Ca, Si,
K, Na, B, Al, Mg & Mn will increase due to storage in
glass botties.

B Me ke\ug/

Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

Fisher Chemical

A Fisher Scientific Company

A
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010205

FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. A509 Lot No: 1103050
Date: May, 2003

Tests Units Value
Assay % 69%
Color APHA <10
Afuminum ppb <0.2
Antim ony ppb <0.1
Arsenic : ppb <0.1 - sy
Bariur'n ppb <0.1 = g 5 :,3
Beryliium ppb <0.1 0 ed = —
Bismuth ppb <0.1 Zmmm
Boron ppb : <1 b i
Cadmium ppb <0.1 i % Q ;:—}; "3)
Calcium ppb <0.5 Rmun =
Chromium ppb <0.1 W Z = =
Cobalt ppb <0.1 g(.iﬂ oEev
Copper ppb <0.1 5_;, w M
fron ppb ' <0.5 pr ~o>
Lead ppb <0.1 p"; i . E-g
Lithium ppb <0.1 of 1 X
Magnesium ppb <0.2 IR '-x}z
Manganese ppb <0.1 T
Mercury ppb <0.2 E‘o g 1() :“.-:'—i
Molybdenum ppb <0.1 1PN e I
Nicke! pob <0.1 i 55 ~m
Potassium : ppb <0.2 %TI o ~ P =
Selenium ppb <0.1 % o)) B r~
Sitver ppb <0.1 gi (>
Sodium ppb <0.2 .pég, I
Strontium ppb <0.1 gi i {ow
Thorium ppb <0.1 i i g

b’la by
Tin ppb <0.1 by
Titanium ppb <0.1 N
Uranium ppb <0.1 I N
Vanadium ppb <0.1
Zinc ) ppb ©<0.2
Zirconium ppb <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular, Ca, Si,
K, Na, B, Al, Mg & Mn will increase due to storage in
glass bottles.

S MEV\e\vy/

Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 . Phone (412) 490-8300

Flsher Chemlcal
AtF lsher“SCIenﬁf ic Company




91020%

FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. A508 Lot No: 4103030
-Date: March, 2003

Tests Units Value
Assay % 36%
Color APHA <10
Aluminum ppb <0.5
" Antimony ppb <0.1 fan)
Arsenic ppb <0.1 e
Barium ppb <0.1 : ;_‘ %
Beryllium ppb <0.1 o=
Bismuth ppb <0.1 = 3T oY
Boron ppb <1 lp B M
Cadmium ppb <0.1 = i : : E
Calcium ppb <0.5 g F e —
Chromium ppb <0.1 rD O S T
Cobalt ppb <0.1 = o
Copper ppb <0.1 iéf Ty s
Iron ppb <0.5 Rt
Lead ppb <0.1 = 2 N B
Lithium ppb <0.1 i ; Pt :4:'!
Magnesium ppb <0.5 i e
Manganese ppb <0.1 :Q&Q :‘:}
Mercury ppb <0.2 B~
Molybdenum ppb <0.1 ?1{ Q Q& E__}
Nickel ppb <0.1 ‘Ul o 1oy) D=
* Potass ium ppb <0.1 g KI) -

. I A
Selenium ppb <0.1 h L‘) i o
Silver ppb <0.1 E): M ey
Sodium ppb <0.5 ’p)i ; ; Ui
Strontium ppb <0.1 S I
Thorium ppb <0.1 [ R
Tin ppb <0.1 [
Titanium ppb <0.1 LA
Uranium ppb <0.1
Vanadium ppb <0.1
Zinc ppb <0.5
Zirconium ppb- <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular, Ca, Si, K,
Na, B, Al, Mg & Mn will increase due to storage in glass
bottles.

R Me ke\uj/

Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

Fisher Chemical

A Fisher Scientific Company




D102907

FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS
Catalog No. A508 Lot No: 4102110
Date: December, 2002

Tests Units Value

Assay % 36%

Color - APHA <10

Aluminum ppb <0.5 -

Antimony ppb <0.1 -
Arsenic : ppb <0.1 Z Pz
Barium ppb <0.1 2 ; -
Beryllium ppb <0.1 =
Bismuth ppb <0.1 = 3
Boron ppb <1 g
Cadmium ppb <0.1 =L
Calcium ppb <0.5 ‘fj o
Chromium ppb <0.1 O o
Cobalt ppb <0.1 ko
Copper ppb <0.1 N

fron ppb <0.5 gi R B
Lead ppb <0.1 ; A BN
Lithium ppb <0.1 N
Magnesium ppb <0.5 é,@ g Q g
Manganese ppb <0.1 = O 0 5
Mercury ppb <0.2 i eI
Molybdenum ppb <0.1 d& &
Nickel ppb <0.1 MSswiy™
Potassium ppb <0.1 )l ) G!
Selenium ppb <0.1 R [k
Silver ppb <0.1 S
Sodium ppb <0.5 I
Strontium ) ppb <0.1 i
Thorium ppb <0.1 § x

Tin ppb <0.1 ; :
Titanium ppb <0.1

Uranium ppb <0.1

Vanadium ppb <0.1

Zinc ppb <0.5

Zirconium ppb <0.1

Element concentrations are at the point of bottling.

Concentrations of some elements in particular,

Ca, Sj, K, Na, B, Al, Mg & Mn will increase due to

storage In glass bottles.

B Me ke\Uj/
Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300



S PEXertificate™ o10208

Class A laboratory ware to give precise concentration.

=Og g
s , 2> D
Certificate of Reference Mlaterial SHaz
Pomafd
: | BERE
Catalog Number: SPIKE-1 Lot No.: 25-23AS % Z =M
Description: Spike Sample Standard 1 N
Matrix: 5% Nitric Acid/tr Tartaric Acid - HF Lo >
’ | |
okt 3
wiPRD
S MG jt_:?
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a . ,’}}}L\ &
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as | QQQ g
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 0o e
relevant to the certified properties listed below. ?)pb %p L
o I m
. i
The CRM is prepared from high purity single element concentrates of individual elements using Eﬁ rg w
!
bl
i P

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element Labeled Measured NIST Element Labeled Measured NIST
(mg/L) (mglL) SRM (mg/L)  (mg/L) SRM

Al 200  199.51 310la Pb 50 4998 3128

As 200 199.89  3103a Sb 50 5002  3102a

Ba 200 199.68  3104a \% 50 49.95 3165 2
Se 200 200.10 3149 Zn 50 5002  3168a ¥
TL 200 20007 3158 Cu 25 2534 3114

Fe - 100 99.91  3126a Cr 20 2004  3112a

Co 50 5025 3113 Ag 5 500 3151

Mn 50 4998 3132 Be 5 500 31052

Ni 50 50.11 3136 cd 5 499 3108

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 is valid for a period of
one year from the date of certification only when the material is kept tightly capped and
transported and stored under laboratory conditions.

Date of Certification: A U3 Certifying Officer: A+ Lochertatols.

© 2000 SPEX CertiPrep, Inc.
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CLertiticate of Reference Material L x >

i Z =

M

2 om

F_}] }8= g
Catalog Number: ICAL-1 Lot No.: 25-176AS P
Ny . . 1o
Description: Instrument Calibration Standard 1 §__g |

Matrix: 5% Nitric Acid = fo 1%

| =D

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a % joyes

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ] ;U &
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Po E i
relevant to the certified properties listed below. i ; i
Lo
P

The CRM is prepared from high purity single element concentrates of individual elements using
Class A laboratory ware to give precise concentration.

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element Labeled Measured NIST
(mg/L) (mg/L) SRM

Ca 5,000 498492 3109a
K 5,000  4,990.26 3141a
Mg 5,000  4,991.82 3131a
Na 5,000  4,998.07 3152a

Spex Reference Multi: Lot #10-100AS, 12-113AS, 5-198VY, 6-28VY-REF

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified
concentrations with no single element exceeding +/-2%. This includes uncertainty of
measurements and other effects, such as transpiration losses. This guarantee is valid for a period

of one year from the date of certification only when the material is kept tightly capped and
transported and stored under laboratory conditions.

S&p
Date of Certification: T 293 Certifying Officer: /- Kochertat

9 gaats’
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inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 » fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

CUSTOM-GRADE SOLUTION 1000 pg/mL Scandium IN 5% HNO, (ab31 0240
Catalog Number: CGSC1-1and CGSC1-5

LABG/RADUHEM LARS

ITNDRGAN T

Lot Number: W-SC02055 ' DATE RECEIVED: __ OVewod. .
DATE EXF LI (A1 W 7~'C o L
Starting Material: Sc,0,4 DATE OPENED: /
Starting Material Purity: 99.99% INORGE: . $30@)

Starting Material Lot No: 632-5721 " e

CERTIFIED CONCENTRATION: 1000 + 5 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 (%) = J_ X; Uncertainty (+) = 2“25 [llle”z
n (n)
(%) = mean X; = individual results n = number of measurements YS; = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + § rg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 995 + 5 zg/mlL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3148a.

The independent samples t-test was used to determine if there is agreement between the above assay methods at'the 95% confidence
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the
accuracy of this CRM.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN Hg/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 um .

9 Al <0.070 M Dy <0.00060 M U <0.0010 M Pr  <0.000030 M Te <0.0030
M  Sb  <0.000050 M Er <0.00050 M Lu  <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu  <0.00030 M Mg <0.0030 M  Rh  <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 M  Mn <0.00040 M Rb <0.00010 M Th  0.0028
M  Be <0.000050 M Ga <0.00010 O Hg i M Ru <0.00020 M Tm <0.000040
M B 0.0043 M Ge <0.00060 M Mo <0.00020 M  sm <0.00010 M  Sn  <0.00050
0 B <0.02 M Au  <0.00030 M Nd <0.00020 s Sc M T <0.0050
M cd <0.00030 M Hf  0.0030 0 Ni <0084 0 Se <0.67 M W <00010
O Ca 0016 M  Ho <0.000050 M Nb  <0.000050 0 Si <0.034 M U <0.00020
M Ce <0.00050 M In  <0.00010 n  Os M Ag  0.0050 M V  <000020
M Cs <0.000030 M ¥ <0.00050 M Pd  <0.00050 O Na <0.18 M Yb <0.00010
M Cr  <0.00080 O Fe <0.16 o P i M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n s M Zn  0.0075
M Cu <0.00060 M Pb 0.00050 0 K <501 M Ta <0.00070 M zZr 0.032
M

- checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.038 g/mL

QA:KL Rev.031303JTS
/ PR Hoinas
Quality Assurance Manager Expires: @E{E



inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 « 732-901-1900 ¢ fax: 732-901-1903
e~-mail; ivsales@ivstandards.com * website: www.ivstandards.com

certificate of analysis
CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (2b81 0214

Catalog Number: CGSC10-1and CGSC10-5

INORGANTD LABS/RADCHEM LLARS

Lot Number: T-SC02053 CDATE RECEIVED: ___ od/au/ed

DATE EXFIRED: | 10/0)/R00H .

Starting Material: Sc,0,4 DATE OFEMED: . oy/amfed .

Starting Material Purity: 99.999% INORG: | M9, FO:_ _F53338.
Starting Material Lot No: 632-5721

CERTIFIED CONCENTRATION: 10,047 + 29 ug/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 (%) = ) X Uncertainty (£) = ZHES 332
n ‘ (n)112
(%) = mean x; = individual results n = number of measurements Y8, = The summation of all significant

estimated errors.

Classical Wet Assay: 10,047 + 29 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 9994 + 41 Hg/mL
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3148a.

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. 'Bdth methods were compared and showed agreement within the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM. ) i

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um .

o Al <0.070 M Dy <0.0060 M L <0.010 M Pr <0.00030 M Te <0.030
M Sb <0.00050 M Er <0.0060 M L  <0.00040 M Re <0.0010 M Tb <0.00030
M As <0010 M Eu <0.0030 M Mg <0.030 M Rh <0.0010 M T <0.0010
M Ba <0.010 M Gd <0.0010 M Mn <0.0040 M Rb <0.0010 M Th 0.028
M Be <0.00050 M Ga <0.0010 i Hg M Ru <0.0020 M Tm  <0.00040
M Bi 0.043 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0o B <0.034 M Au <0.0030 M - Nd <0.0020 s Sc n Ti

M Cd <0.0030 M Hf 0.030 0O Ni <0.084 o Se <0.67 ‘M W <0.010
0 Ca 0.17 M Ho <0.00050 M Nb <0.00050 o Si <0.034 M U <0.0020
M Ce <0.0050 M iIn <0.0010 n Os M Ag 0.0050 M Vv <0.0020
M Cs <0.00030 M Ir <0.0050 M Pd <0.0050 o Na. <0.16 M Yb <0.0010
M Cr <0.0050 o Fe <0.16 i P M Sr <0.00050 M Y <0.040
M Co <0.0030 M La <0.00050 M Pt <0.0020 n s M 2n 0.075
M Cu <0.0060 M Pb 0.0050 [s] K <5.01 M Ta <0.0070 M Zr 0.32

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.073 g/mL ~ {over)

QA:KL nev.0212030m
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The CRM is prepared gravimetrically using high purity (NH4)2(B407)-4H20
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

, ™™ . .
SPEXertilicate o021z =gy
£223
Certificate of Beference Mlaterial | =m ; i
an a ‘ :,\':"
N R LT
Catalog Number: PLB9-2X/2Y/2T Lot No. 9-143B Rk o
Description: 1000 mg/L Boron - go S g
Matrix: H20 AN
. Pooio
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a . P
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as T Y
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods T g gg
relevent to the certified properties listed below. ' _ ; ‘8 ) >
Certified Value: 9995 mg/L ‘T} ggQ
Uncertainty Associated with Measurement: +/-3.0mg/L g) 38 g)
Certified Value is Traceable to:  NIST SRM 3107 | o
Lot O08001E.The (. | |
R
S

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1001 mg/L

Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide
standardized against Potassium Biphthalate NIST SRM #84K.

Instrumentation Analysis By ICP spectrometer: 998 mg/L
Uncertified Properties:

Density: 1.000 @ 23.7 Degrees Celsius ,
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Al 0.06 Cu <0.001 Pb <0.001
As <0.001 Fe 0.001 Re <0.001
Ag <0.002 Ga <0.001 Rb <0.001
Ba <0.001 In <0.001 Sr <0.001
Be <0.001 K <0.01 Sb <0.001
Bi - <0.001 Li <0.001 Sn <0.001
Cd <0.001 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 Tl <0.001
Ca 0.003 Mg <0.001 \Y 0.004
Cr <0.003 Na 0.026 Zr <0.001
Ni <0.001 Zn <0.007

Balances are calibrated regularly with weight sets traceable to NIST #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 cgnditions. .

Certifying Officer: M. Ko

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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SPEXertificate ™ o021z Lo,

= OO
o . Z 2 3_: >
| Lertificate of Relevence Material EmmA
: (LB T 3}
Catalog Number: PLLI2-2X/2Y Lot No. 9-102LI | Tx
Description: 1000 mg/L Lithium _ .gc zom
o
ix: % HN = S
Matrix: 2% HNO3 b i
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a Pobobo
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 1 § .
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods gb i@ Q
relevent to the certified properties listed below. - ()'IQQ
PN
Certified Value: 1002 mg/L , an ) *QLQ—J
Uncertainty Associated with Measurement: +/- 3 mg/L g‘o\ 5
Certified Value is Traceable to: NIST SRM 3129a ‘639% §U)
The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 03021A.The §/§ 'F§
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis i i : }
Refer to side 2 for details of measurement uncertainties. } § ;
Classical Wet Assay: 1002 mg/L —

Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4.
Instrumentation Analysis By ICP spectrometer: 1002 mg/L

Uncertified Properties:
Density: 1.014 @24.5 Degrees Celsius

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L

Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Balances are calibrated regularly with weight sets traceable to NIST #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

0.009
0.004
<0.001
<0.004
0.004
0.002
<0.001
0.03
<0.001
<0.001
0.002

Element mg/L

Cu
Fe
Ga
In

0.01
0.045
<0.001
<0.001
0.05
<0.001
0.002
0.003
0.02
<0.001

Element mg/L

Pb
Re
Rb
Sr
Sb
Sn
Ti
Ti
\Y
Zr
Zn

transported and stored under laboratory conditions.

?
Date of Certification: MAY 03 Certifying Officer: AJ. Kocheviakola ..
g T g T — e
1) 3 o)1) o)l] wr % I y X {o
s ol Rl otley il Rle A i Rl s et
L et Neadti N 1) & WL A e NI s et Reaedt 1) o L/ ed M oeeti I 1) 2
SN AN D SN LA

0.001
0.002
<0.001
0.001
0.002
<0.001
0.005
<0.001
<0.001
<0.001
0.20

DATNYEHONT

SHYT WAHIQVE/ SHYT



-"::‘..; t.}.‘ g ‘,‘:a.‘iofbf‘fc".‘:. ...’f,oto:&'.. H g NN § "‘v::..,o‘f‘, L

fr ™ %58
, : —
SPEXertificate ™ 01021: 2323

Lertificate of Welerence Material ;?" omag

] _mTOz
Catalog Number: PLMO9-2X/2Y/2T Lot No. 9-49MO L2
Description: 1000 mg/L Molybdenum I m< -

i ; &8 :
Matrix: H20 TirEe
[
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 o 0819 i:_:_jl
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods ) Q;

“ relevent to the certified properties listed below.

€
o

Certified Value: 1000 mg/L.

Uncertainty Associated with Measurement: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3134

The CRM is prepared gravimetrically using high purity Ammonium Molybdate -Lot# 03011C. 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 _
Method: Precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(C9H6NO)2 '

S5gv7 W

._.m.,“\m_.;;%glm
Tk g_;
O

TR

Instrumentation Analysis By ICP spectrometer: 1001 mg/L
Uncertified Properties:

Density: 0.9987 @ 24.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.001 Cu 0.004 Pb 0.001
As 0.04 - Fe <0.01 Re ©0.03

Ag <0.001 Ga <0.001 Rb <0.001
B <0.003 In <0001 . Sr <0.001
Ba <0.001 K 0.02 Sb <0.001
Be <0.001 Li <0.001 Sn <0.001
Bi <0.001 Mg 0.007 Ti 0.004
Ca 0.006 Mn <0.001 Tl <0.001
Cr <0.005 Na 0.009 \ 0.004
cd <0.05 Ni <0.001 Zr ~ <0.001
Co <0.001 . In <0.001

Balances are calibrated regularly with weight sets traceable to NIST #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. '

My 03

Date of Certification: Certifying Officer: M. Zov

© 2000 SPEX CertiPrep, Inc.



S EXertificate ™ ote21s

Cettificate of Beference fMaterial

Catalog Number: PLP9-2X/2Y/2T ~ LotNo. 9-29P
Description: 1000 mg/L Phosphorus

Matrix: H20

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods

relevent to the certified properties listed below.

Certified Value: 10035 mg/L

Uncertainty Associated with Measurement: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3139a

The CRM is prepared gravimetrically using high purity (NH4)H2(PO4) Lot# A158. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1004 mg/L

Method: Precipitation using Magnesia mixture. Filter, ignite, and weigh as Mg202.

Instrumentation Analysis By ICP spectrometer: 1003 mg/L

Uncertified Properties:

Density: 0.9997 @ 22.9 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.05 Cu <0.001 Pb <0.001
As <0.001 Fe 0.019 Rb <0.001
Ag <0.001 Ga $<0.001 Re <0.001
B <0.005 In <0.001 Sn 0.006
Ba <0.001 K 0.17 Sr 0.004
Be <0.001 i 0.004 Sb 0.01
Bi <0.001 0.3 Ti 0.016
Ca 0.65 <0.001 Tl <0.001
Cr <0.001 <0.001 v <0.001
cd <0.001 0.5 Zr <0.001
Co <0.001 i <0.001 Zn 6.7

Balances are calibrated regularly with weight sets traceable to NIST #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: - - U Certifying Officer: A/. Kochevladols .

© 2000 SPEX CertiPrep, Inc.



SPEXertilicate ™ ..

Certificate of Reference Material

Catalog Number: PLSI9-2X/2Y/2T Lot No. 10-07SI
Description: 1000 mg/L Silicon
Matrix: H20/ 0.4% F-

This ASSURANCE ® certified reference material, CRM, is intended priinarily 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: 998.5 mg/L v
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM #3150

The CRM is prepared gravimetrically using high purity (NH4)2SiF6 Lot# 02021D. 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
Method: precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as
(C9HTON)4(HA4)[Si(M012040)]
Instrumentation Analysis By ICP spectrometer: 1000 mg/L
Uncertified Properties:

- Density: 1.010 @ 26.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

S

U

AR /B

o
It

SHYTl

e G EG T @g Q'H“ s HONT

aetee sartn sersn ermen semsa semin senen ....¢.:. 5, ,§67 »5.6. Bths e e vaves =

Element mg/L Element mg/L Element mg/L

Al 0.002 Cu <0.001 Pb <0.001
As <0.001 Fe 0.020 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.003 In <0.001 Sr <0.001
Ba <0.001 K <0.010 Sb 0.03
Be  <0.001 Li <0.001 Ti <0.001
Bi <0.001 Mg <0.001 1 <0.001
Ca 0.018 Mn <0.001 v <0.001
Cr <0.002 Mo <0.001 Zr 0.05
cd <0.001 Na 0.02 Zn 0.06
Co <0.001 Ni 0.001

Balances are calibrated regularly with weight sets traceable to NIST #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: A6 03 Certifying Officer: V- Kodheviakola_

© 2000 SPEX CertiPrep, Inc.




SPEXertiticate ™

Lertiticate of Refevence Material

Catalog Number: PLTI9-2X/2Y/2T Lot No. 10-38TI
Description: 1000 mg/L Titanium
Matrix: H20/ 0.24% F-

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a

‘calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods

relevent to the certified properties listed below. '

Certified Value: 1001 mg/L _

Uncertainty Associated with Measurement: 3.0mg/L

Certified Value is Traceable to: NIST SRM #3162a

The CRM is prepared gravimetrically using high purity (NH4)2TiF6 Lot# 02021E. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L
Method: precipitation using Ammonjum Hydroxide. Filter, ignite, and weigh as TiO2.

Instrumentation Analysis By ICP spectrometer: 999 mg/L
Uncertified Properties:

Density: 1.001 @ 22.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.006 Cu <0.10 Pb <0.001
As <0.001 Fe <0.01 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B 10.003 In <0.001 i 0.52
Ba <0.001 K <0.01 0.001
Be <0.001 Li <0.001 <0.001

Bi <0.001 Mg <0.001 <0.001
Ca 0.013 Mn <0.001 <0.001
Cr <0.003 Mo <0.001 0.01
Cd <0.001 Na 0.02 0.03
Co 0.002 Ni <0.001

Balances are calibrated regularly with weight sets traceable to NIST #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: AlG 03 Certifying Officer: M- Kochertakola_

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: PLSR2-2X/2Y/2T
Description:

Matrix: |

éﬁ@%ﬂtszwfe -

Lertititate of Weference Material

Lot NO. 9-166SR

1000 mg/L Strontium in 2% HNO3
2%HNO3 S

010218

This ASSURANCE ® certiﬁédiiiéference 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 empl
relevent to the certified properties listed below. -
Certified Value:' 1002.5 mg/L
Uncertainty Associated with Measu

Certified Val_u‘é is leaceablé to: NIST SRM 3153a

The CRM is prepared gmvﬁnéﬁically using high purity * Strontium Carbonate

"i";emvent: +/- 3 mg/L

oyed in USEPA, ASTM and other methods

Lot# 02001B. The

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

NIST SRM #928.

DeﬂSit_y:wl.O 10 @:22.7 Degrees Celsius

Instrumentatio‘n Analysi
Uncertified Properties: -

1002 mg/L )
: ‘Methbd * EDTA titration using Methy] Thymol Blue as indicator. EDTA standardized against Pb(NO3)2

Refer to s1de 2 for details of measurement uncertainties.

Classical Wet Assay:

'qu ICP spectrometer: 1003 mg/L

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: .

Element - mg/L

Al
As
Ag
iB -
Ba
‘Be
Bi
- CGa
Cr
cd
Co
Balances

0.02
/<0001
<0.002

~<0.003

£:0.008.
<0.001

are ¢

<0.001
0.014
0.001
<0.001
<0.001

Fe
Ga

In

K
Li

Mg,
Mo~
Na -

Ni

 Element mg/L
o

<0.001
0.001
<0.001
<0.001
0.10
0.007
<0.003
<0.001

+ <0.001

0.01

+<0.001

alibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is guaranteed stable to +/-0,5% of the certified concentration inclusive of uncertainty

Element
Pb-

Rb

Re

Si

Sb

Ti

+Tl

Vv
Zr
Zn

mg/L
<0.001
<0.001
<0.001
0.043
<0.001.
<0.002
<0.001
<0:001
<0:001
0.04
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of measuremé@ts’ 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 Cerﬁﬁcva.tvidn:» _fB-- 03

| Certifying Ofﬁéer:'_ M. leod




SPEXertificate "

CLertiticate of Relerence Material

Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-62SN
Description: 1000 mg/L Tin
Matrix: 20% HCL

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: 1000 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3161a

- The CRM is prepared gravimetrically using high purity Tin Metal Lot# 0289IN. 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
Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as SnO2.

Instrumentation Analysis By ICP spectrometer: 1001 mg/L
Uncertified Properties:

Density: 1.034 @24.8 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Al 0.007 Cu <0.001 Pb 0.001
As ’ 0.01 Fe 0.02 Rb <0.001
Ag 0.002 Ga ~ <0.001 Re <0.001
B <0.03 - In <0.001 Sr <0.001
Ba <0.001 K 0.10 Sb 0.002
Be <0.001 Li <0.001 Ti <0.001
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.004 Mn <0.001 v <0.001
Cr <0.005 Mo <0.001 Zr <0.001
Cd <0.001 Na 0.02 Zn 0.03
Co - 0.008 Ni <0.01

Balances are calibrated regularly with weight sets traceable to NIST #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 %cglditions.

Date of Certification:

Certifying Officer: M. Rochevtaidepls .

© 2000 SPEX CertiPrep, Inc.
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Descrip
Matrix:

Element

Al
As
Ag
B
Ba
Be
Cd
Co
Ca
Cr

tion:

SRM #928.

mg/L
0.002
<0.001
0.002
<0.04
<0.001
<0.001
<0.001
<0.001
0.006
<0.005

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

SPEXertilicate ™

Certificate of Reterence Material

Catalog Number: PLBI4-2X/2Y
1000 mg/L Bismuth

10% HNO3

Element

Cu
Fe
Ga
In
K
Li

JN

1001 mg/L

mg/L
0.034
0.001
<0.001
<0.001
0.001
<0.001
<0.001
<0.001
<0.001
0.005
<0.001

Lot No.

+/- 3 mg/L
NIST SRM 3106

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay:
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(NO3)2 NIST

Element
Pb
Re
Rb
Sr
Sb
Sn
Ti
Tl
v
Zr
Zn

Certifying Officer: . &

Instrumentation Analysis By ICP spectrometer: 1001 mg/L

Uncertified Properties:
Density: 1.052@23.1 Degrees Celsius

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

mg/L
0.006
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.002
<0.001
0.02

010220

9-36BI

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: 1001 mg/L _
Uncertainty Associated with Measurement:
Certified Value is Traceable to:

The CRM is prepared gravimetrically using high purity Bismuth Metal
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Lot# 04941B. The

Balances are calibrated regularly with weight sets traceable to NIST #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.
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- Sf&Xertificate ™ o102
” Certifitate of Relerence fMaterial
Catalog}Number: PLL‘A2-2X/2Y, Lot No. 10-17LA
Description: 1000 mg/L Lanthanum
Matrix: - 2% HNO3"

- This ASSURANCE ® certified reference material, CRM, is intended primarily for use asa
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, . : .
Certi'ﬁed"-Value: 996.5 mg/L . N '
Uncertainty Associated with Measurement:  +/- 3 mg/L
Certified Value is Traceable to:  NIST SRM 3127a

The CRM is prepared gravimetrically using high purity Lanthanum Oxide

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 998 mg/L

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against PHNO3)2 -~

NIST SRM #928..
Inéfmm_eniation Aﬁ'alysis By.--ICP spectrometer: 995 mg/L
Uncertified Properties: ’
Density: 1.010 @ 23.8 Degrees Celsius |
- Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Elément mg/L

Element* mg/L Element mg/L
Ce * 0.009 Lu <0.001  * Tm <0.001
Ca 005 ~ Mn <0.001 Ti ~ <0.001 -
Dy '~ <0001 ~ Mo <0.001 Tb <0.001
Er - <0.001 Nd <0.001 Ta <0.001
Eu <0.001 Ni <0.001 Tl <0:001
Fe 0.006 'Na - 0.006 v <0.001

S Gd . <0.2 Pr <0.001 w: <0.001
Ga <0.001 "Rb <0.001 Y - <0.001
Hf - <0.001° Sc- <0.003 Yb - <0.001
Ho <0.001 Sm <0.001 Zr <0.001
In <0.001 Th <0:001

Balances are calibrated regularly with weight sets traceable to NIST #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 ﬁanspiration losses; for a perlod 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, -

0~ ION
GO T rqIND L0

;

2Oy
OoR/C

: : / Lot#: 06981D. The
certified value listed is the average of valies obtained by classical wet assay and ICP spectrometer analysis

© 2000 SPEX CertiPrep, Inc.

Date of Certification: N 08 f>'Cértifyipg, Officer: M- M&W

10ONT

Ly

\2WEL

1190

AlLvd

1A T A3

-

(IAHILXE 31LVa

N

A4
SAYT WIAHIAYH/SHYTT OTNYERHANT

B2 A VA

e
.\_‘




SPEXertificate ™ o1cazz

1Y/ 58T

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 Thymol Blue as indicator. EDTA standardized against Pb(NO3)2
NIST SRM #928.

Instrumentation Analysis By ICP spectrometer: 1001 mg/L
Uncertified Properties:

Density: 1.010 @24.8 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

coo
335 o
Certificate of Reference Material . Zmmm B
Catalog Number: PLY2-2X/2Y/2T Lot No. 9-152Y SXAE
. f m z_. i_—:l
Description: 1,000 mg/L Yttrium | e z= Mo
. . b b ]
Matrix: 2% HNO3 E g i
i =
i i. H =5
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a i E H
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as §_§ i o §O
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 5;@;0&)‘
relevent to the certified properties listed below. : - IS NE
Certified Value: 10015 mg/. f‘ﬂgﬂ I
Uncertainty Associated with Measurement: +/- 3 mg/L ib\’O§ O
Certified Value is Traceable to: NIST SRM 3167a. &lf”gg {"’ &
The CRM is prepared gravimetrically using high purity Yttrium Oxide o Lot# 08001A. The i ;2; :'F: @

Element mg/L Element mg/L Element mg/L
Ce <0.001 La <0.001 Tb <0.001
Ca 0007  Lu <0.001 Tm <0.001
Dy <0.001 Mn <0.001 Tl <0.001
Er <0.001 Mo <0.001 Th <0.001
Eu <0.001 Nd <0.001 Ta <0.001
Fe 0.003 Ni <0.001 Ti <0.001
Gd <0.001 Na 0.005 v <0.001
Ga <0.001 Pr <0.001 w <0.001
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc <0.001 Zr 0.003
In <0.00% Sm <0.001

Balances are calibrated regularly with weight sets traceable to NIST #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: HAY 03 Certifying Officer: AJ. Lo

© 2000 SPEX CertiPrep, Inc.
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SPPEXertilitate 410205
Lertificate of Refevence flaterial

Catalog Number: PLPD3-2X/2Y Lot No. 9-74PD
Description: 1000 mg/L Palladium
Matrix: 10% HCl

1/23

o

V]

RE

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. 1t can be employed in USEPA, ASTM and other methods

relevent to the certified properties listed below. :

Certified Value: 995 mg/L,
Uncertainty Associated with Measurement: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3138

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 07991E. 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: 990 mg/L
Method: Precipitation using dimethyl glyoxime,filter,dry and weigh as Pd(C4H702N2)2.

LI E

ZEEBRGN 7 ) S ¥

=

0

D&ATE
[h

Instrumentation Analysis By ICP spectrometer: 1000 mg/L
Uncertified Properties:

Density: 1.025 @263 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al <0.004 Cr <0.009 Pt <0.004

Au 0.03 Fe . 0.02 " Re <0.001

Ag 0.007 Ga <0.001 Rh 0.002

B <0.05 Ir <0.001 Rb <0.001

Be <0.002 In <0.001 Ru <0.001

Bi <0.001 Mg <0.005 0.08

Ca 0.02 Mn <0.001 Te <0.001

Cd <0.001 Na <0.03 Ti <0.001

Co <0.001 Ni 0.004 . W <0.001

Cu <0.006 Pb <0.04 Zr <0.001

Zn 0.16

Balances are calibrated regularly with weight sets traceable to NIST #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: __ M ~~ 03 Certifying Officer: A/ Kocherta
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Certified Value is Traceable to: NIST SRM 3154

The CRM is prepared gravimetrically using high purity Ammonium Sulfate - Lot# 05891M. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L

Method: Precipitation using barium chloride,filter,ignite and weigh as BaS04.

= Do o

Xertificate ™ EEEE
SPEXertilicate 01022 Erdniz
. B o &
Certificate of Reference Mlaterial v EREY
i_mmaz
Catalog Number: PLS9-2X/2Y/2T Lot No. 8-748 EST
Description: 1000 mg/L Sulfur CrvEg
. S T R
Matrix: H20 SRR
I I A
. . i vof i =3
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a O § O?O iD >
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 2 S :}6:5\ g
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods ; § % g & rxp
relevent to the certified properties listed below. - ' ' 311 'Qi\ 0 x
Certified Value: 1003 mg/L ilo % o
Uncertainty Associated with Measurement: +/-3 mg/L %’:O’ ;-F ;—%

‘ BEINE

Pl

b

HEE I

I

A

Instrumentation Analysis By ICP spectrometer: 1003 mg/L
Uncertified Properties: '

Density: 1.007 @23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element. mg/L

Al <0.001 Cu <0.001 Pb 0.002
As <0.001 ~ Fe 0.008 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.004 In <0.001 Sn <0.001
Ba <0.001 K <0.001 Sr <0.001
Be <0.001 Li <0.001 Sb <0.001
Bi <0.001 Mg 0.005 CTi <0.002
Ca 0.009 Mn <0.001 Ti <0.001
Cr <0.004 Mo <0.001 v <0.001
Cd <0.001 Na 0.02 Zr <0.001
Co <0.001 Ni <0.001 Zn 0.0075

Balances are calibrated regularly with weight sets traceable to NIST #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: _-J 03 Certifying Officer: M. Kovheriako@. .
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SPEXertificate
Lertificate of Reference Mlaterial
Catalog Number: PLTH2-2X/2Y Lot No. 10-24TH

Certified Value is Traceable to;: NIST SRM #3159

The CRM is prepared gravimetrically using high purity Th(NO3)4-4H20 Lot# 01851IR. 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

Metbod: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against PB(NO3)2 NIST
SRM #928.

Instrumentation Analysis By ICP spectrometer: 998 mg/L
Uncertified Properties:

Density: 1.010 @ 22.0 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Description: 1000 mg/L. Thorium —:%
Matrix: 2% HNO3 g
This ASSURANCE ®_ certified reference material, CRM, is intended primarily for use as a 1
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as Q g
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods o o
relevent to the certified properties listed below. v o %
Certified Value: 999 mg/1, _ RE
Uncertainty Associated with Measurement:  +/- 3.0 mg/L :—% l')
sl

Element mg/L Element mg/L Element mg/L
Ce 0.01 La 0.003 Tb <0.001
Ca 0.27 Lu <0.001 Tm <0.001
Dy <0.001 Mn <0.001 Ti <0.002
Er <0.001 Mo <0.001 Ta <0.001
Eu <0.001 Nd 0.003 Tl <0.001

Fe <0.01 Ni <0.001 <0.001
Gd . <0.001 Na 0.04 <0.001
Ga <0.001 Pr <0.001 0.002
Hf <0.001 Rb <0.001 <0.001
Ho <0.001 Sc <0.03 ) <0.001
In <0.001 Sm <0.001

Balances are calibrated regularly with weight sets traceable to NIST #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: AL 03 Certifying Officer: V- Kochevtakoln .

© 2000 SPEX CertiPrep, Inc.
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Certiticate of Reference Material

Catalog Number: PLU2-2X/2Y Lot No. 9-179U
Description: 1000 mg/L Uranium
Matrix: 2% HNO3

This ASSURANCE ® certified reference material, CRM, is intended primarily foruseasa
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: 999 5 mg/L

Uncertainty Associated with Measurement: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3164.

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
Method: Evaporate to dryness. Ignite and weigh as U308.

Instrumentation Analysis By ICP spectrometer: 1000 mg/L
Uncertified Properties:

Density: 1.010 @ 23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.005 Cu 0.02 Pb 0.004
As 0.06 Fe 0.011 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.005 In <0.001 Si <0.10
Ba 0.004 K 0.008 Sr 0.003
Be <0.001 Li <0.001 Sb 0.003
Bi <0.001 Mg 0.003 Ti <0.001
Ca 0.012 Mn 0.003 Tl <0.001
Cr <0.010 Mo 0.006 v <0.003
Cd <0.001 Na 0.10 Zr <0.001
Co <0.001 Ni <0.001 Zn 0.008

© 2000 SPEX CertiPrep, Inc.

Balances are calibrated regularly with weight sets traceable to NIST #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.

. JN
Date of Certification:

Certifying Officer: Al. Kodhertakola...
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SPEXertificate ™ mgza

Certificate of Relerence Material

Catalog Number: PLW9-2X/2Y Lot No. 9-177W
Description: 1000 mg/L Tungsten
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: 1,000 mg/L . | |
Uncertainty Associated with Measurement: +/-3 mg/L

‘Certified Value is Traceable to: NIST SRM 3163

The CRM 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 sid’e 2 for details of measurement uncertainties.
Classical Wet Assay: 1000 mg/L
‘Method: Fyme with Sulfuric Acid to dryness. Ignite and weigh as WO3.

Instrumentation Analysis By ICP spectrometer: 1000 mg/L
Uncertified Properties:

Density: 0.9979 @ 23.7 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.002 Cu <0.001 Pb <0.001

As 0.01 Fe <0.01 Rb <0.001
Ag <0.003 Ga <0.001 Re 0.004
B <0.005 In <0.001 Si .56
Ba <0.001 K : 0.05 Sr <0.001
Be <0.001 Li <0.001 Sb 0.001
Bi . <0.00t Mg <0.001 Ti <0.001
Ca 0.009 Mri <0.001 - T <0.001
Cr <0.001 Mo 0.005 \% 0.001
cd <0.001 Na 0.03 Zr <0.001
Co 0.001 Ni <0.001 Zn 0.01

Balances are calibrated regularly with weight sets traceable to NIST #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. '

PDate of Certificationv: Ak 03 Certifying Officer: M. Zodh

>‘ N '0 035. P ’fm
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© 2000 SPEX.CertiPrep, Inc.
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SPEXertificate

dkuﬂﬁhm?zdiﬁa&manzqﬂwnZnhI

Catalog Number. PLZR2-2X/2Y/2T " LotNo. 10-05ZR

-Descrlptmn- 1000 mg/L ercomum
Matrlx' e 2% HNO3 |

This: ASSURANCE ® certified reference materlal CRM, is intended primarily for use as a
- calibration standard or quality control standard for inorganic spectroscoprc instrumentation Such as. .
“ICPOES, DCP, AA, ICPMS, and XRF. It can be employed i in USEPA AS’IM and other methods :
relevent to the certrﬁed propertres listed below.”

-C”'rtlfied Va lue'

i
P b A P YR T

TANT

n
k]

T

P T N A i = Ly ]

AVS

9,

LA e R

: nty Ass 3 +/-30mg/L
) ’Cemﬁed "Value is Tracwble to:  NIST SRM 3169

The CRM rs prepared gravrmetrrcally using high purrty ereonyl Nitrate i Lot# 1 1011C. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Al «Refer to slde 2 for detarls ' f measurement uncertamnes.

e S T T TS 1 T ] X T

A
e

: vaporate to dryness. Fume with Sulfurrc Acid. Igmte and wergh as ZrO2.

Instrumentatlon Analysrs By ICP spectrometer' 997 mg/L
”Uncertrf’ ed Propertles. _
ensity: 1;010 @ 236 Degrees Celsius
', ' the Actual Solution via ICP/ ICPMS Analysrs-

Element : mg/L . Elernent mg/L ,.Element mg/L

003  Cu ©0.002 Pb - 0.002

<0.001 % " Fe .0.017 Rb <0.001

<005 Ga <0.001 Re .. <0.001

<0.004 I <0.001 ' Si 0.10
K

:<0.001 0.10 “Sr <0.001
- <0.001 Li 0002 Sb <0.001
- <0.001 o 0.003 Ti . <0001
en o <0:001 Tl <0.001.
<0009 <0.001 - vV <0001
70,004 . 0.04 0:02'
_ b <0.001 i <0. 001
Balances are cal,_, rated regularly wrth werght sets traceable to NIST #32856, #32857 and others
This CRMis guaranteed stableto +/-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. certrﬁcatron ‘This guaranteg is valid only when the matenal is kept trghtly capped and
transported and stored under laboratory conditions. :

; Date of Certlﬁcatlon' % Qé Certlfymg Officer: A/ Koch ‘m




SPEXertilicate ™ "10%

CLertificate of Beference fMHlaterial

‘Catalog Number: PLNA2-3X/3Y Lot No. T8-73NA
Description: 10,000 mg/L Sodium

Matrix: 5% HNO3

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: 10,036.5 mg/L
Uncertainty Associated with Measurement: -+/- 30 mg/L
Certified Value is Traceable to: NIST SRM 3152a

The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 02021A. 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: 10,039 mg/L
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2804. -

Instrumentation Analysis By ICP spectrometer: 10,034 mg/ L.
Uncertified Properties: -

Density: 1.048 @ 23.9 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.02 Cu <0.002 Pb © <0.001
As <0.08 Fe 0.03 " Re <0.001
Ag <0.02 Ga <0.001 Rb - <0.001
B <0.1 In <0.001 Sr <0.001
‘Ba 0.008 K 1.36 Sb <0.001
Be <0.01 Li <0.002  Sn <0.001
Bi <0.001 Mg 0.60 Ti <0.03
Ca 0.60 Mn <0.02 Ti <0.001
Cr 0.002 Mo <0.001 vV <0.001
cd <0.01 Ni <0.003 Zr <0.001
Co <0.001 Zn <0.05

Balances are calibrated regularly with weight sets traceable to NIST #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 c,(()}r_rl!ditions. ’
R -~ U3

Date of Certification: Fi8

© 2000 SPEX CertiPrep, Inc.



ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below. o ‘

D
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ff ™ 01023¢ = mm
ertificate Yommi
| | gxnz
Certificate of Reference flaterial W2 = o
WHE E-?: o Fad
WEESL
Catalog Number: ICV-2A Lot Neo.: 22-12AS S Y
Description: Initial Calibration Verification Standard 1I LRPSE
3 - . . Ti ,::’
Matrix: 5% Nitric Acid o RO
=
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a _ ,Q * ey
calibration standard or quality control standard for inorganic spectroscopic instrumentation suchas  I& ! ;;;;
R

i

H

L HI

The CRM is prepared from high purity single element concentrates of individual elements using
Class A laboratory ware to give precise concentration.

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element .Labeled Measured NIST ) Element Labeled Measured NIST . . .

(mgLl) (mgl) SRM ~~ ° ° (mgl) (mg/L) SRM

Ca 2,000  2,005.40 3109a Ni 500 500.58 3136

K 2,000  1,997.89 3l4la A 500 504.23 3165
Mg 2,000 1,992.26 3131a Cr 200 20321  3112a
Na 2,000 1,992.99 3152a Cu 200 199.75 3114
Al 1,000 1,005.90 310la Ag 100 100.46 3151
Ba 1,000 1,001.51 3104a Be 100 100.04  3105a
Fe 1,000  1,003.17 3126a - Mn 100 100.64 3132

Co 500 505.10 3113 Zn 100 100.52  3168a

Spex Reference Multi: Lot #4-63BD, 14-125AS

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of
one year from the date of certification only when the material is kept tightly capped and '

transported and stored under laboratory conditions. - '

NBY - — g2 |
Date of Certification: Certifying Officer: M- Rodhert

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Relerence Mlaterial B
Catalog Number: PLSB7-2X/2Y/2T Lot No.: 8-175SB-X/Y/T L N §§\,§

i

]

Description: 1000 mg/L. Antimony
Matrix: Water/0.6% Tartaric Acid/tr HNO;

I

— ?“!7(76"??'
1t

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a

calibration 'standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below.

SHEY ™

Y

Certified Value: Antimony(Sb): 999 mg/L + 3 mg/L
Traceable to: NIST SRM 3102a

The CRM is prepared gravimetrically using high purity Antimony Metal (Sb) Lot#R1198A. 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: 998 mg/L

Method: Gravimetric analysis by evaporating to dryness, fuming with Nitric Acid, igniting and
weighing as Sb,0,. ' -
Instrumental Analysis by ICP spectrometer: 1000 mg/L

Uncertified Properties:

Density: 1.007 at24.0°C

Trace Metallic Impurities in the Actual Solution via ICP Analysis:

Element mg/L Element mg/L Element mg/L

- Ag <0.001 Cu <0.001 Pb <0.001
Al 0.030 Fe 0.013 Rb <0.001
As 0.001 Ga <0.001 Re <0.001
B <0.001 In <0.001 Sn <0.001
Ba <0.001 K 0.030 Sr <0.001
Be <0.001 - Li <0.001 Ti 0.001
Bi <0.001 0.003 Tl <0.001
Ca 0.012 <0.001 v <0.001
Cd <0.001 <0.001 <0.010
Co <0.001 0.005 Zr <0.001
Cr <0.001 i <0.001

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 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.

N - - 02 e 2
Date of Certification: , . Rodhevindel® .

g

© 2000 SPEX CertiPrep, Inc.



- SPECertiticate™

Lertificate of Reference Mlaterial

Catalog Number:
Description:
Matrix:

ICV-2C Lot No.: 22-13AS
Initial Calibration Verification Standard II
- 5% Nitric Acid -

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a -

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below. '

The CRM is prepared from high purity single element concentrates of individual elements using
Class A laboratory ware to give precise concentration. :

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element ¥Labeled Measured
(mg/L)  (mg/L)

NIST
SRM

As
Pb
Se
TL
Cd

500
500
500
500
100

497.85
495.41
501.98
501.89

99.77

3103a
3128
3149
3158
3108
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Spex Reference Multi: Lot #4-51BDREF, 15-39AS, 11-173AS

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 element exceeding +/- 2%. This includes uncertainty of
measurements and other effects, such as transpiration losses. This guarantee is valid for a period

of one year from the date of certification only when the material is kept tightly capped and
transported and stored under laboratory conditions.

Date of Certification: NV == 02 Certifying Officer: /- Kaopehevtateyls,

CAOCOON N
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- SPEXertiticate "

Lertificate of Beference Mlaterial

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: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3139a

The CRM is prepared gravimetrically using high purity (NH4)H2(PO4) Lot# W1002B. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L
Method: precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207.

Catalog Number: PLP9-2X/2Y/2T Lot No. 9-150P R

Description: 1000 mg/L Phosphorus 2 ""\ST‘E\g

Matrix: H20 | m % u %

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a 'iq’} ; ; :

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as g HIH e
—

/A
et

Instrumentation Analysis By ICP spectrometer: 1002 mg/L
Uncertified Properties:

Density: 0.9996 @ 24.0 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L

Al 0.002 Cu <0.001 Pb <0.001

As 0.001 Fe <0.001 Rb <0.001
Ag <0.002 Ga <0.001 Re © <0.001
B <0.002 In <0.001 Sn <0.001
Ba <0.001 K 0.006 Sr <0.001
Be <0.001 Li <0.001 Sb 0.004
Bi <0.001 Mg <0.001" Ti 0.004
Ca 0.004 Mn <0.001 Tl <0.001
Cr <0.008 Mo <0.001 \% <0.006
Cd <0.001 Na 0.003 Zr <0.001
Co <0.001 Ni <0.001 Zn 0.07 :

Balances are calibrated regularly with weight sets traceable to NIST #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: 6cT - - 2003 _ Certifying Officer: A/, Kodhevis kol ..
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SPEXertificate ™

Lertificate of Beference Material

Catalog Number: PLSR2-2X/2Y/2T Lot No. 9-166SR
Description: 1000 mg/L Strontium in 2% HNO3
Matrix: 2% HNO3

a7 s o
:c"rv./w/

A1

Favefeg
_/

WY

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: +/- 3 mg/L

Certified Value is Traceable to: NIST SRM 3153a

The CRM is prepared gravimetrically using high purity Strontium Carbonate Lot# 02001B. 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 Thymol Blue as indicator. EDTA standardized against Pb(NO3)2
NIST SRM #928.

1%

Ik

[asgs

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 Element mg/L Element mg/L

Al 0.02 Cu <0.001 Pb <0.001

As <0.001 Fe 0.001 Rb <0.001

Ag <0.002 Ga <0.001 Re <0.001

B <0.003 In <0.001 Si 0.043

Ba 0.008 K 0.10 Sb <0.001

Be <0.001 i 0.007 i <0.002

Bi <0.001 <0.003 Tl <0.001

Ca 0.014 <0.001 v <0.001

Cr 0.001 <0.001 Zr <0.001

Cd <0.001 0.01 Zn 0.04

Co <0.001 i <0.001
Balances are calibrated regularly with weight sets traceable to NIST #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: _ geT - 2003 Certifying Officer: Af. Kochertakela ..

© 2000 SPEX CertiPrep, Inc.



1.0

2.0

3.0

4.0

inorganic ventures / iv labs
: ' 195 lehigh avenue, suite 4, Iakewood, nj 08701 usa

phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903 »
e-mail: ivs_ales@ivstandards.com e website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified va'lue(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and Iabel(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and I1SO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Aluminum in 5% (abs) HNO9 1023 S

Catalog Number: CGAL10-1 and CGAL10-5
Lot Number: W-AL04008
 Starting Material: Al metal
Starting Material Purity (%):  99.998460 INORGANIC LABS/RADCHEM LABSTa-103
Starting Material Lot No DATE RECEIVED: O
¢ 607116 DATE EXPIRED: ~~ oAt~
atrix: = mATRED: 020
5% (abs) HNO3 - paTE oFENED: “__m_,_g%/éﬁg%}““““

INORG: __ M0 O: RE -
CERTIFIED VALUES AND UNCERTAINTIES T ——--FO: B3

Certified Concentration: 10070 £ 31 pg/mL
Certified Density: 1.059 g/mL (measured at 22° C)

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:
Certified Value O3 =terxy : 1= mean
n - %= individual results
n = nuvber of measurenents
Uncertainty () =_2l{ers,F'*? BS5 = The summetion of all signficant estirreted errors:
. ' (Most conmnon are the errarsfrominstrurrental measurerren,
weighing, diutionto volurre, and the fixed error reported onthe
NIST SR\ certificate of analysis.)
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreementis a -
confirmation of the accuracy 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 it can be related to stated references, usually
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10) :

O 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. )

441 Assay Method #1 10006 * 55 pg/mL
ICP Assay NIST SRM 3101a Lot Number: 992003
Assay Method #2 10070 % 31 pg/mL

EDTA NIST SRM 928 Lot Number: 880710



4.2

4.3

44

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested

annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98- 01023¢

THERMOMETER GALIBRATION - 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 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 NIST test report Nos. 811/258522, 81 1/2557078, 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 ICP/MS AND ICP-OES.IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. - The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An

ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym.

s A M Dy < 00295 | O Li  0.00011 M Pr < 0.00135 M Te < 0.13473
M Sb < 0.00225 M Er < 002245 M Lu < 0.00180 M Re < 000448 | M Tb < 0.00135
M As < 0.04491 M Eu < 0.01347 0 Mg 0.00470 M Rh < 0.00449 M T < 0.00449
M Ba < 0.04491 M Gd < 0.00449 M Mn < 0.01796 M Rb < 0.00449 M Th < 0.00449
O Be < 0.00017 M Ga < 0.00449 O Hg < 0.00700 M Ru < 0.00898 M Tm < 0.00180
M B < 0.00180 M Ge < 0.02695 M Mo < 0.00898 M Sm < 0.00449 M Sn < 002245
o B 0.01164 | M Au < 001347 M Nd < 0.00898 M Sc < 0.04491 M Ti < 0.22454
"M Cd < 0.01347 M Hf < 0.00898 O Ni < 0.00600 M Se < 0.03593 M W < 0.04491
O Ca 0.01903 M Ho < 000225 M Nb < 0.00225 O Si  0.07389 M U < 0.00898
M Ce < 0.02245 O In < 0.03000 n Os _ M Ag < 0.00898 M < 0.00898
M Cs < 0.00135 M Ir < 0.02245 M Pd < 0.02245 O Na  0.03359 M Yb < 0.00449
O Cr  0.0033 O Fe  0.00493 0 P < 0.03000 M Sr < 0.00225 M Y < 017963 °
M Co < 0.01347 M La < 0.00225 M Pt < 0.00898 O S < 0.10000 ‘M 2n < 0.08962
M Cu < 0.02695 M Pb < 0.01347 0 K 002011 M Ta < 003144 M Zr < 002245

M - Checked by ICP-MS ‘O - Checked by ICP-OES i- Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies '

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

8.0
9.0
10.0

010237

Storage & Handling - Keeptightly sealecwhen not in use. Storeend use st 20 + 4°C. Do not pipet from container. Do nat retum
portions removed for pipetting to container. _

Atamic Weight; Valence; Coordination Humber; Chamical Formn in Solution - 26.98154; +3, 6,A(H0)"™

Chamical Comnpatibifity - Soluble in HCI, HNOg, HF and H.S0.. Avoidneural media. Soluble in strongly basic NaOH forming
the AI(OH)(H:0)s'- species. Stable with most metals end inorganic anions. The phosphéte is insoluble in weter and only slightly
soluble in scid.

Stability - 2-100 ppb levels steble for monthsin 1% HNO, /LDPE cartainer. 1-10,000 ppm solutions chemically stable for years in
2.5% HNOQy / LDPE cortairer. '

Al Containing Samples (Preparation and Solution) - Metal Best dissolved in HC1 7 HNOg X a- AlOq (Na:LOs fusionin PLY);

y- Al0s (Soluble in acids such as HCI); Ores {Carbonate fusion in Pt® followed by HC! dissolution) Organic Matrices
(sulfuriciperoxde digestion or nilric / sulfuric / perchicric acid decomposttion, o cry ash and dissolution in dilute HCI.

Aamic Spectroscopic Information (ICP-OES D.Ls aregiven as radisl/ayial view):

Technigueline EgtimatedD.L. Order Type Interferences (underfined indicates severe ot «foncs.)
ICP-QOES 394401 nm 0.05 70006 pghnL 1 atom U,Ce S

ICP-OES 396:152nm 0.03/0006pginl 1 atom Mo, Zr,Ce

ICP-OES 167078nm 01 /0009pginl 1 ion Fe

ICPMS 27 amu P ppt n& M’ oy, CUN, HC N, B0, ¥Cr, M e

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION ’

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Councl} for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina ({(RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS}, Finland (SFS), France (AFAQ), Germany {DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (Slf), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
10.2 ISOMNEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration”

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/EC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LARS/RADCHEM LARSPy 9663

DATE RECEIVED: 0X/06 /0™
DATE EXFIRED: 7208 /ar S~~~
TDATE OPENED: ¢ oR/eion.

INORG: __H30 . _PO: __FES22934



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 01 023 &

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. .

11.2 Expiration Date - The date after which a CRM should not be used. . Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date; February 13, 2003

Expiration Date:

S
1£2004-
120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

 Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ’ r'i




inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / N Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer-
Certificate #883-02, The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
I1SO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” 5
910239

2.0 DESCRIPTION OF CRM  Custom-Grade 10000 pg/ml. Caicium in 1.4% (abs) HNOs3

Catalog Number: CGCA10-1 AND CGCA10-5
Lot Number: T-CA03010
Starting Material: Ca0

CLABB/RADCHEM LABSPy.10€3
Starting Material Purity (%): 99.9981 UEL ) v o e

Starting Material LotNo ~ C27L01 - DATE EXPIRED: __ O3/o\/ a0y T~
Matrix: 1.4% (abs) HNO3 L{J;} ;3 l;r'-("“ Li‘% c}‘»QD ,w?éjlg}»:lggﬁwxw
ML HEE S 1 LI S Y=, Y ) W

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 £ 22 g{mL
‘ Certified Density' 1. 037 ﬂ/m as;yrvedl at222. C)

The Certified Value is based upon the most precise meth
calculation. of the certified value and- the uncertalnty ’

Certified Valwe (=) = 2x,.
n

Uncertainty (2 =_210 s ¥
@‘f‘ '

used tg analyze this GRM, The following equations are used in the

The independent samples t test was used to.dete
confidence interval. Both fethods were com
confirmation of the accuracy of this CRM

40  TRACEABILITY TO NIST AND VALUES OBT/

“Property of the result of a measurem
national or international standards, through
ed., 1993, definition 6.10) :

This IV product is Traceable to NIST via direct companson to NIST SRMs The uncertalntles for each certified value are
reported, taking into account the SRM uncertainty error and the measurement welghmg and volume dilution errors.

d whereby rt can be related to stated references, usually
unbroken chain of compansons all having stated uncertainties.” (ISO VIM, 2nd

4.1 Assay Method #1 10,034 £ 25 ngmL
ICP Assay NIST SRM 31 09a Lot Number: 000622
Assay Method #2 10,007 £ 22 pg/mL

EDTA NIST SRM 928 Lot Number: 880710




4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used - for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities ai@ }algrézté% ;{2 standard
thermometer No. 803-2680 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, 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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.

§.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

o Al 0.00064 M Dy < 002560 O Li < 000002 M Pr < 000128 M Te < 0.12798
M Sb < 000213 M Er < 002133 M L < 000171 M Re < 000427 M Tb < 000128
M As < 004266 M Eu < 001280 O Mg 007143 M Rh < 000427 M T < 000427
O Ba  0,00071 M Gd < 000427 O Mn  0.00041 M Rb < 000427 M Th < 0.00427
Q Be < 000009 M Ga < 000427 O Hg < 001100 M Ru < 000853 M Tm < 000171
M Bi < 000171 M Ge < 0.02560 M Mo < 000853 M Sm < 000427 M Sn < 002133
O B < 0.00054 M Au < 001280 M Nd < 000853 O Sc < 0.00002 M Ti < 021329
O Cd < 0.00450 M Hf < 000853 O Ni < 000230 O Se < 0.00620 M W < 004266
$ Ca M Ho < 000213 , M Nb < 000213 O si 0.00214 M U < 000853
M Ce < 002133 Q In < 000200 n Os O Ag < 0.04000 [o} < 0.00090
M Cs < 000128 M Ir < 002133 M Pd < 002133 O Na 000571 M Yb < 000427
o Cr 0.00238 O Fe < 000110 O P < 0,00480 O Ssr 0.08095 M Y < 017064
Q Co < 000120 M La < 000213 M Pt < 0.00853 o s 0.04048 o 0.07381
O Cu  0.00405 M Pb < 001280 O K < 000170 M Ta < 002086 M Zr < 002133
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL | 010241

Storage & Handling - Keep tightly sealedwhennot in use. Store and use et 20 & 4*°C. Do not pipet rom container. Do nat retum

pottions removed for pipetting to container.

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 40.07§ +2; § Ca(H,0).'?

Chemical Compatibility - Soluble in HCl and HNO, . Avoid H,S0., HF, H,PO. and neutralto basic media. Stable withmost metals

and inorganic anions forming insoluble silicate, carbonate, hydmx:de ooade fluoride, sulfate, oxalde, chromate, arsenge end

tungstste in neutral agueous media,

stabﬁty 2100 ppb levels stable for months in 1% HNO, fLDPE container. 1-10,000 ppm solutions chemically stable for yearsin
110% HNO, /LDPE cortainer.

Ca Containing Samples (Preparation and Soluuon) Metal ( bed dissolved in diluted HNO, } Ores ( Catbonate fusion in Pt¢
folloned by HCI dissolution); Orgenic Meatrices (dry ash and dissolution in dilute HCL. Do not heatwhen' dissolving to avoid

precipitaion of Si0: ) . The axide, hycraxide, carborate, phosphate, and fuoride of calcium are soluble in % levels of HCl or HNO:.

The sulfates (gypsum, arhydrite, etc.), cettain silicates ‘end complex compounds require fusion with Na,CO, followed by HCl /

water dissolltion. Cortamination is a very real problem when enalyzirg for trace levels. ‘

Atamic Spectroscopic Information (ICP-OES D.L.s aregiven as redial/axial view):

Jechniqueldine Estimated D.L. Order Twpe Mgm__(lmderlmed indicates severeate conw)

iCP-OES 3%B.3s5nm  00002/000004pgmL * 1 fon U, Ce

ICP-OES 39%6.847nm  0.0005/0.00006 pgiml. 1 ion  Th

ICP-OES 42673nm  0.01 /0.001 pgimL 1 dom Ge

ICP-MS 44 amu 1200 ot nfa M %0,YC, *Si%0, ‘Srt

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QM! Certificate Number 010105
Recognized by: .
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of IQ Net International Certification Network:
Argentina ((RAM), Australia (QAS), Ausiiia (OQS), Belgium {Avinter) , Brazii (FCAV), Canada (QML), Hong Kong (HKGAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), ireland (NSAI), Israel (S1), Italy (C1SQ), Japan (JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS),

~ Polan éPCBC% Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (sQs)
10.2 ISONEC 17025 - 1999 "General equlrements for the Competence of Testing and Calibration

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISONAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO- OBE) Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance
10.6 MIL-STD-45662A (Obsolete/Observed)

INOREGANIC LABS/BADCHEM LABESTY Q¢

Dr‘if“ 1Y JQQL (O
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DATE OFENED: VY S
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY |

CIeM SHELF LIFE

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. C

11.2 Expiration 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 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: August 26, 2002
Expiration Date:

1£2004-

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: . " Debbie Newman': QA Admlmstrator

Certificate Approved By: » Katalin Le, Q’Cf:'rSL;lpei'\?_iv'so “ tn A K

Certifying Officer: Paul Gaines ,Che"; st Csmcr Tec:-n'cc.l Dsre tor m ]
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14.0

inorganic ventures / iv labs

195 lehigh avenue, suite 4, Iakewbod, nj 08701 usa
phone: 800-669-6799  732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality Systemn Guidelines for the Production of Reference Materials,” and I1SO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” 010243

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL lror1 in 3.5% (abs) HNOs

Catalog Number: CGFE10-1 and CGFE10-5

Lot Number: T-FE03028 INORGANID LABS/RADCHEM LAES Py Ad R
Starting Material: Fe metal oY VED: 9 / QAR 10 !

Starting Material Purity (%): ~ 99.9992 IRED: 3 /0i/aco.
Starting Material Lot No = 23024 ENED: . aleiod
Matrix: 3.5% (abs) HNO3 ! NS ~"~--&9‘°‘3lw-~~-m'"' £5306.

CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 9920 # 22 g/t

Certified Density: 1, 037i-g/mﬁ és;uFé-d étEﬁ c)

The Certified Value is based upon the most precrse ethod used to analyze thrs CRM The following equations are used in the
calculation of the certified value and the uncertamty 7 ©

Certified Value (%) = Zx

Uncertainty (£) = 2|(Zs ) ;
) e (Mostcormmon 2

e weighing, diluti

ISTSRM i

- “Property of the result of a measuremen :of the value.of:a s andard whereby it can be related to stated references usually
national or international standards, through an unbroken chain of compansons all havmg stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

* This IV product is Traceable to NIST via drrect comparlson to NIST . SRMs. The uncertamtles for each certified value are
reported, taking into account the SRM uncertainty error and the measurement welghlng and volume dilution errors.

4.1 Assay Method #1 9920 + 22 pglmL
ICP Assay NIST SRM 3126a Lot Number: 000606
Assay Method #2 9962 41 pg/mL

EDTA NIST SRM 928 Lot Number: 880710



-~

4.2 BALANCE CALIBRATION - All batances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Ciass 1 and 692476A - Class 2. The NIST
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South
Amboy. The balances are calibrated with a ciass 1 and/or class 2 analytical weight set. These weights are tested annually by
a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. ‘

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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. ' :
010244

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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-Fiiter is 99.9985% efficient for the removal of particles down to 0.3 pm.

O Al < 900270 M Dy < 0.02421 Q L < 000003 M Pr < 000121 M Te < 012103

M Sb < 000202 M Er < 002017 M Lu < 900161 M Re < o0p403 | M Tb < gpo0121

M As < 004034 M Eu < g01210 O Mg < 000006 M Rh < 000403 M T < 000403

M Ba < 004034 M Gd < 000403 Q Mn < 005000 M Rb < 000403 M Th < 000403

O Be < 000005 M Ga 000304 Q Hg < 001100 M Ru < 000807 M Tm. < g00161

M Bi < 000161 I Ge M Mo < 0.00807 M Sm < 000403 M Sn 004920

Q B < 000090 M Au < g01210 M Nd < gg0807 M Sc < 004034 M Ti < p20172

M Cd < 001210 M Hf < 0.00807 Q Ni < 000230 M Se < 003228 M W < 004034

O Ca 00707 M Ho < 00202 M Nb < 000202 O Si 0.00781 M U < 900807 ‘
M Ce < 002017 M- In < 004034 - n Os M Ag < 000807 M V< 000807 "
M Cs < p00121 M Ir < 002017 M Pd < 002017 O Na 900756 M Yb < 000403

M Cr  0.00541 s Fe i P M Sr < 000202 MY < 16138

O Co < 000110 M La < 000202 M Pt < 000807 O § < 007200 M Zn 003739

M Cu < g.02421 M Pb < 901210 O K < 900170 M Ta < 002824 M Zr < 002017

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




_ 10240
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 + 4°C. Do not pipet from container. Do not retum

portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Number; Chemical Fom in Solution - 55. 847 +3; 6; Fe(H0)s™

Chemical Compatibility - Stable in HCl, HNO;, H,SO, ,HF and H:PO,. Avoid basic media. Stablewith most metals and inorganic

anions in acidic media.

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% HNOs / LDPE contairer.

Fe Containing Samples (Preparation and Solution) - Metal (Soluble in HCl), Oxides ( If the oxide has been &t a high temperature

then Na,CO; fusion in Pt° followed by HCI dissolution cthemwise dissolve in dilute HCI); Ores ( See Oxides above using only the

fusion approach).
Atomic Spectroscopic information (ICP-OES D.Ls are glven as radial/axial view):
Techniquel/lLine Estimated D.L. M _m j_tgﬁemg_o_e_s_(underllned indicates severe at = concs.)

ICP-OES 238.204 nm 0.005/0.001 pg/mL 1 ion  Ru, Co

ICP-OES 239.562 nm 0.005/0.001 pg/mL. 1 ion Co. W, Cr

ICP-OES 259.940 nm 0.006/0.001 pg/mL 1 ion Hf,Nb

ICP-MS 56 amu 970 ppt n/a M PArSNTH, “Ar€0, ArTO'H, 3*Art0, #CI'*O'H, ©*Ca™0

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
2.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC) .
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network: —
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA)
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (SHl), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)

10.2 ISOJ/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"
- Chemical Testing - Accredited A2LA Certificate Number 883.61

ACCREDITED

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers™
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany-(DAR}), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A {Obsolete/Observed)

L LARS/RADCHEM LAES Py. 03
IVED: __ Q/8%8/03
DATE RED: . xjov/ 00
DATE OFENED: ____ S/as/ed
IMORG:  23eA. . FD:_ F530eN ..

TR
DaTE F
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemicaliy-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. ]

@ IV Shelf Life “

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration

losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be

assigned a one-year expiration date. .

Certification Date: October 11, 2002
Expiration Date: m
P 152004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

dm:in (t:ratdfpw . 7' ldﬂ . ;

Certificate Approved By: e SN 1 |
pp V Katall? Le, QCVVS(uperI?G; y 4 PRIV :

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P /i

Certificate Prepared By: - Debbie N’éwm?ln,‘ C




Certificate ufgnalyzls V

-GRADE SOLUTION 10,000 ug/mL Potassium in 1.4% HNO, (abs31 3247
Catalog Number: CGK10-1and CGK10-5

- T- ' [OINORGEAMIC LABS/RADCHEM LARS
Lot Number: T-K02102 .  DATE RECEIVEDT _lo/mdjea.
Starting Material: Potassium Nitrate . DATE EXFIRED: __ ) ) l Jov/acea
Starting Material Purity: 99.996% DATE DF‘ENED s T ,L&.Z\./.Q.La.«.,.._,;__ -
Starting Material Lot No: K18J19 TNOEG 22:7 FO: __F53057

CERTIFIED CONCENTRATION: 9999 + 7 ug/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:

. Uncertainty () =_2[.(&J3]1_'2

(n)112

Certified Vaiue (x} = E X
n

- n:='number of measurements ¥s, = The summation of all significant

(%) = mean x; = individual results,
) _estimated errors.

Classical Wet Assay: 9999 + 7 pgfinL ,
Method: Gravimetric as the Sulfét_e vs NIST- weigh

instrument Analysis: 10, 002+ 27 pglmL -
Method: Inductively Coupleq !’Iasma Spectré‘sco

The independent samples t—test was used to determm‘
interval. Both methods were. compared and showed agre/
accuracy of this CRM. :

Custom-Grade solutions tested for trace metalhc |mp rit A-Flltered Clean Room.

riti
An ULPA-Filter is 99.9985% efﬂment for the removal of p

_Pr  £0.00030

O Al <0.00090 M M Te <0.030
M Sb <0.00050 M M Re  <0.0010 M Tb <0.00030
M As '<0.010 M 0 M -Rh <0.0010 M T <0.0010
M Ba <0.010 M Gd <0.0010 ‘0 M Rb  0.50 M Th <0.0010
O Be <0.00020 M Ga <0.0010:" [o] "M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 0 Ge <0.0015 M L+ M . Sm <0.0010 M Sn <0.0050
0O B <0.00060 0 Au <0.0030 M INd <0, oozo 0 Sc <0.000020 Q0 Ti <0.00070
M Cd <0.0030 M Hf <0.0020 o] '<0.0023 O Se <0.05 M W <0.0010
0 Ca 0.0016 M Ho <0.00050 M <0.00050 O Si - 0.0025 M U <0.0020
M Ce <0.0050 M In <0.0010 n - M Ag <0.0020 Q0 V <0.00090
M Cs <0.00030 M Ir <0.0050 ‘M <0.0050 O Na 0.61 M Yb <0.0010
M Cr <0.0050 Q Fe 0.0024 o] <0.0025 M Sr <0.00050 M Y <0.040
M Co <0.0030 M La <0.00050 M - <0.0020 "0 S 0.021 O 2Zn  0.0021
.M Cu <0.0060 M Pb <0.0030 s M Ta <0.0070 M Zr <0.0050
M - checked by ICP-MS * O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL (over)

QA:KL rev.03270208

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quaiity Assurance Manager _%
Orders: 800-669-6799 « FAX (732) 901-1903 ] 32{}{}5
Technical Support: 800-569-6799




inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 » 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com e website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials. - Contents of certiﬁqates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” ’ -
01.024%

2.0 DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Magnesium in 1.4% (abs) HNOa

Catalog Number: CGMG10-1 and CGMG10-5
Lot Number: T-MG03006
Starting Material: Mg metal

Starting Material Purity (%):  99.9968 Di{;’gﬁf?é:y?«;vtgﬂ 5/ r“ﬂ{()' HEM :Ju«%?s 3ot

Starting Material Lot No ~ RML91191 DATE EXPIRED: w%&%\}g@gww*w

Matrix: - 1.4% (abs) HNO3 DATE OFENED: " o&/0\/00 .
TNORG: WOk FO:_ T3l . ~

B.0 CERTIFIED VALUES AND UNCERTAINTIES

‘ Certified Concentration: 9921 + 20 ug ' -
Certified Density: 1, oso g/mL (me S’sured at 22° C)

“The Certified Value is the mstrument analysns value
the uncertainty:

Certified Value (=) = o,
n W

Uncertainty (£) =_2[( %% - i
= IR | (M stcommon are the errcrsfrom mstrun’ental measurerrent,
. ‘ welghmg, dxluti‘ 6 volury ajd the fixed errar reported onthe

o followmg equatlons are used in the calculahon of the cemf ed value and

NDEPENDENT METHODS

rd whereby itcanbe related to stated references, usually
broken chain of comparisons all havmg stated uncertainties.” (/SO VIM, 2nd

4.0 TRACEABILITY TO NIST AND VALUES OBT \

“Property of the result of a measureme )
national or international standards, tbrough al
ed., 1993, definition 6.10) )

This IV product is Traceable to NIST via direct companson to NIST SRMs The uncenalntles for each certified value are
reported, taking into account the SRM uncertainty error. and the measurement we:ghing and volume dilution errors..

4.1 Assay Method #1 9998 + 20 pglmL ‘ ,
EDTA NIST SRM 928 “Lot Number: 880710
Assay Method #2 9921 * 20 pg/mL

ICP Assay NIST SRM 3131a Lot Number: 991107




4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration fab. The NIST test number is 822/260017-98. ‘

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities a@ ﬂaﬂrgté@ 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, 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 ldentification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2567078, and 236090.

44 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the
manufacture and quality contro! of Custom Grade Standards.

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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 ym.

o Al 0.02454 M Dy < 0.02455 o Li 0.00797 M Pr < 000123 M Te < 012275

M Sb 0.00306 M Er < 002046 M tu < 000164 M Re < 000409 M Tb < 000123

M As < 004092 M Eu < 001228 s Mg M Rh < 000409 M T < 0.00400

M Ba. < 004092 M Gd < 000409 M Mn < 001637 M Rb < 000409 M Th < 0.00409

O Be < 000017 M Ga < 000409 O Hg < 0.00900 M Ru < 0.00818 M Tm < 000164

M Bi < 000164 M Ge < 0.02455 M Mo < 000818 M Sm < 000408 M Sn < 0.02046

0o B 0.00871 M Au < 001228 M Nd < 0.00818 M Sc¢ <. 0.04002 o T 0.10206

M Cd < 001228 M Hf < 000818 O Ni 0.01404 M Se < 003273 M W < 004002

O Ca 0.01070 M Ho .< 0.00205 M Nb < 0.00205 o Ssi 0.03186 M U < 000818 '
M Ce < 002046 M In < 004092 n Os ' M Ag < 0.00818 M V< 000818

M Cs < 000123 M Ir < 002046 M Pd < 002046 O Na 001817 M Yb < 000409

o Cr 0.02315 O Fe 0.02467 O P < 001600 M Sr < 000205 M Y < 016367

M Co < 001228 M La < 000205 M Pt < 000818 h S Q zn 0.01892

O Cu 000872 Q Pb 003236 O K < 005000 M Ta < 002864 M Zr < 002046

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL  (41025¢

Storage & Handling - Keeptightly sealedwhen not in use. Store and use at 20 + 4°C. Do ot pipet from cortainer. Do nat retum
porions removed for pipetting to container,

Atamic Weight; Vaence; Coordination Hurnber; Chemical Form in Solution - 24.305 +2; 6 Mg(H.0)'?

Chemical Compatibifity - Soluble in HCI, HNO,, and H.S0. avoid HF, HPO. and neutral to basic media. Stsble with most
metals and inorgenic anions forming insoluble silicates, carbonstes, ydroxides, oxides, and tungstates in nettral and slightly acidic
media. v

Stability - 2-100 ppb levels stsble for months in 1% HNO, § LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
1-10% HNO, /LDPE cortainer.

Mg Containing Samples (Preparation and Solution) - Metal (Best dissolved in diluted HNO, ); Oxide {Readily soluble in above
complible aqueous scidic solutions) Ores (Carbonste fusion in P1? folloned by HCI dissolution) Organic Matrices (Sulturic /
peroxde digestion or nitric £ sulfuric / perchicric acid decomposition, or dry ash and dissolution in dilute HCI).
Atamic Spectroscopic Infonmation (ICP-OES D.Ls aregiven o2 rodial/axial view):

Techniquelline Estimated D.L Order Twe Intesferences furderined indicates severe et e concs.)
ICP-OES 278.553min  0.0002/0.00003pgimt. 1 ion Th

ICP-OES  280.270nm  0.0003 /0.00005ugiml 1 ion U,V

ICP-OES 285.213nm  0.002/0.00003 pgik 1 dom U, Hf,Cr, Zr

ICP-MS 24 amu 42 ppt nfa M 'Li"0, “¥Ti"% , “Ca'?

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QM1 Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (S1i}, ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland PCBC;, Portugal (APCERY), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 [ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hang Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal ({PQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABS/READCHEM LAESPS. 28R
DATE RECEIVED: ___ 07/30/03.. . _

DATE EXFIRED: ___ od/or /00
DATE OFENED: __ Jof Qégj_\_fg;s_‘ii::::

INORG: W0y FO:_ T N



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CRM SHELF LIFE

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be

assigned a one-year expiration date,
Certification Date: August 28, 2002

Expiration Date:

01800

| xi@éa S/
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12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS

Certificate Prepared By: - Debble Newman QA Admi

Certificate Approved By Kat'alinziLe, ac Sﬁp ervisdh 7

Certifying Officer: = . Paul Gaines, Chemis} Senior 'fegﬁ‘f;ié l)“i_fr_'ectér,




1.0

inorganic ventures / iv labs

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 e website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an I1SO 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 ISO Guide 31-2000 (Reference Materials - Contents of certiﬁc_:ates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

§1025%
DESCRIPTION OF CRM  Custom-Grade 10000 Hg/mL Sodium in 1.4% (abs) HNO3
Catalog Number: CGNA10-1, CGNA10-2, and CGNA10-5
Lot Number: T-NA03006
Starting Material: Na2CO3 CINORGANIC. LARS/RADCHEM LARS Py 1062
Starting Material Purity (%):  99.999936 DATE RECEIVED: _  OT/a\o3
Starting Material Lot No 42005 DATE EXFIRED: _ __ O¥M\3co4. ..
Mattrix , DATE OFENED:_____ o/l jon. .~

1.4% (abs) HNO3  rnop; B ST P 5T Y -
CERTIFIEb VALUES AND UN CERTAINT'i

Certified Concentration: 10, 005 +7 yg/,g L ’

Certified Densityﬁ 1 032 g/mL ( easured at 22° C)

The Certified Value is based upon the most prec:se €
calculation of the certified valuesind the uncertaln

" Certified Valle (01 = grx )

od; used to analyze this CRM The followmg equations are used in the

n .
Uncertainty () = [(g»_s,}f]ﬁi 8 = The surrmatlon o all sugnrncam eshrrerted ermrs
(Most common drethe i rt

{2,

The independent samples t-test was used to
confidence interval. Both methods were com
confirmation of the accuracy of this GRM.::

TRACEABILITY TO NIST AND Vi 5 OBTAINED BY INDEPENDENT METHODS

O “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 compansons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10) :

O This IV product is Traceable to NIST via d:rect companson o NIST SRMs The uncertainties for each certified value are
reported, taking into account the SRM uncertainty erroriand the méasurement, weighing and volume dilution errors.

the stated uncertainties. This agreementis a

4.1 Assay Method #1 10,067 * 75 ug/mL
ICP Assay NIST SRM 3152a Lot Number: 990907
Assay Method #2 10,005 * 7 ug/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of )
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested '
annually by a NIST / NVLAP accredited calibration lab, The NIST test number is 822/260017-98. i . .

43 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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. @ 1 @ 2 5 3

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN ng/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.

O Al < 0.00090 | M Dy < 0.02499 | O L < 0.00003 M Pr < 0.00125 M Te < 0.12494
M Sb < 0.00208 M Er < 0.02082 M Lu < 0.00167 M Re' < 0.00417 M Tb < 0.00125
M As < 0.04165 M Eu < 0.01249 O Mg 0.00015 M Rh < 0.00417 M T < 0.00417
M Ba < 0.04165 M Gd < 0.00417 O Mn < 0.00003 M Rb < 0.00417 M Th < 0.00417
O Be < 0.00020 M Ga < 0.00417 O Hg < 0.01500 M Ru < 0.00833 M Tm < 0.00167
M Bi < 0.00167 O Ge < 0.00150 M Mo < 0.00833 M Sm < 0.00417 M Sn < 0.02082
O B < 0.00060 O Au < 0.00300 M Nd < 0.00833 O Sc < 0.00002 O Ti < 0.00070
M Cd < 0.01249 M Hf < 0.00833 O Ni < 0.00230 O Se < 0.05000 M W < 0.04165
O Ca 0.00160 . M Ho < 0.00208° M Nb < 0.00208 O Si < 0.00340 M < 0.00833
M Ce < 0.02082 M In < 0.04165 n Os M Ag < 0.00833 o < 0.00090
M Cs 0.00104 M Ir < 0.02082 M Pd < 0.02082 S Na M Yb < 0.00417
M Cr < 0.02082 O Fe < 0.00110 O P < 0.04000 M Sr < 0.00208 M Y < 0.16658
M Co < 0.01249 M La < 0.00208 M Pt < 0.00833 O § < 0.07200 O Zn 0.00130
O Cu < 0.00140 M Pb < 0.01249 0 K 0.00873 M Ta < 0.02915 M Zr < 0.02082
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For ‘ s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods -

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store end use et 20 + 4~ . Do not pipet from cortainer. Do na retum

pottions removed for pipetting fo cortairer.

Atamic Weight; Vaente; Coordination Number; Chemical Form in Solution - 22 98977, +1; (6); Na'(aq) largely ionic in nature
(Coardiration Number in parertheses is assumed, nat cerain.)

Chamicd Compatibilty - Soluble in HCI, HNOg, H.80. and HF acuecus matrices. Stablewith sll metals and inorganic anions.

Stability - 2100 pphb levels steble for months in 1% HNO, £ LDPE contsiner. 1-10,000 ppm solutions chemically stable for years in

1-5% HNO; / LDPE contairer.

Ha Containing Samples (Preparation and Solution) - Metal (Dissoves very rapidly in waterY Ores (Lithium carbonate fusion in

graphite crucivle followed by HCI dissolution - blank levels of Na in Iithium catbonate critical) Organic Matrices (Sulfuric /peroxde

digestion or nitric/sulfuricherchlotic acid decompostion).

Mamic Spectroscopic Information (ICP-OES D.L.s are given as  radial/axial view):

Technigueline Estimated D.L. Order Type Interferences funderiined indicates severe at &foncs.)
ICP-OES 589.595nm  0.07 /0.00009 pginL 1 dom 2™ arcer radistion from R.E .s on some optical designs
ICP-OES 583.9% nm  0.03/0.006 pginlL 1 aom 2™ arderradiation fom R.E .s on some optical designs
ICP-OES 330.2F% nm  2.0/0.09 pginl 1 gom Pd, Zn

ICP-MS 23 amu 310 ppt nla - M T Cg'?



8.0
9.0
10.0

11.0

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure [V-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Councit of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (Stl), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

010254

10.3- ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(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 (JANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

DATE OF CERTIFICATION AND PERIOD OF VALIDITY

\aggivhaum

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 environmentafly controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. :

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be
assigned a one-year expiration date.

Certification Date: January 24, 2003

INORGANIC LARS/RADCHEM LABSR 306 Expiration Date: 18007
DATE RECEIVED: ___ 0T/3M0D . -
DATE EXFIRED: ___ O%0\/300%. ...

LaTE OFENED: gfﬁjg WO
INDRG: _ M0S._ . PO _FESXA)



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, LIMS Administrator . g : 2'

Certificate Approved By: Katalin Le, QC Supervisor Er C

Certifying Officer: - Paul Gaines, Chemist, Senior Technical Director P
’ WR A‘“‘-@ 10253




~GRADE SOLUTION

Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-6

Lot Number: W-LI02066
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Ca
Ce
Cs
Cr
Co
Cu

ERICERICIOLIZIORIOIZIO

M - che

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.004 g/mL
QA:KL rev.02240308

Sb

arting Material: Li,CO,4
arting Material Purity: : 99.999%
arting Material Lot No: 10563

INODRGANILC

2 pg/mL

Certificate of nalpm’z

1000 pg/mL Lithium in 0.1% HNO, (abs)

010258

LABS/H&DEHEH LARS

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 (X} = E X,
n

(%) = mean x = individual results " n = number of measurements '

Classmal Wet Assay 998 + 2 ,ugImL

Instrument Analysis: 1000 =+ 4pglmL >
Method: Inductively Coupled Plasma Spectroscopy ( -

. <0.010 M Dy <o.oooso§ M
<0.000050 M Er  <00005 ; <o;00004o, ™M
<0.044 M Eu <0:00030 0 <0.00010 M
<0.0010 M Gd <0.00010 0 Mn <0. ooozo M.
<0.000050 M Ga <0.00010 " O Hg .<0.0070: M
<0.000040 M Ge <0.00060 M £0.60020 M
<0.0060 0 Au <0.010° M < 000020 M
<0.0018 M Hf <0.00020 Q <0.0040 o

0.051 M Ho <0.000050 M <0.000050 o]
<0.00050 0 In <0.030 n o]
0.0018 M Ir  <0.00050 M <0.00050 o]
<0.0020 0  Fe <0.0020 o <0.030 o]
<0.00030 M La <0.000050 M <0.00020 o
<0.00060 M Pb <0.00030 o K 0.0070 M
cked by ICP-MS O - checked by ICP-OES i - spectral interference

195 Lehigh Avenue » Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799

Inorganic Ventures, Inc.

Uncertainty (%) =._2_[.(&iﬁl1_/2

Pf:=

. Re
" Rh
Rb..
Z=Ru
Sm’

Sc
Se
Si
Ag
Na
Sr
S
Ta

(n)‘IIZ

< ofooooao
<0.00010

- <0.00010

<0.00010
<0.00020
<0.00010
<0.0010
<0.020
0.023
<0.0040
<0.10
<0.0010
<0.050
<0.00070

n - not checked for

Quality Assurance Manager

EoORERLEREPEERERERIEIO

Te
Tb
Ti
Th
Tm
Sn
Ti

w
u
\)
Yb
Y

Zn
Zr

Y.S; = The summation of all significant
estimated errors.

etween the above assay. methods at the 95% confidence
stated uncartamtles This agreement is a confirmation of the

<0.0090
<0.000030
<0.00010
<0.00010
<0.000040
<0.00050
<0.00030
<0.0010
<0.00020
<0.0010
<0.00010
<0.0040
<0.030
<0.00050

s - solution standard element

{over)




@erttftcate of glztz v

CUSTOM GRADE SOLUTION 1000 wpg/mL Barium in 0.1% HNO, (abs) 01025%
Catalog Number: CGBA1-1, CGBA1-2, and CGBA1- 5

Lot Number: T-BA02021 TNORGANTC LrﬁstSf RADCHEM LAES
< DATE RECEIVED: 3 Q&LQ R
Starting Material: : Ba(NO,), DATE EXFIRED: ____ 3/0) j 00K/ .
Starting Material Purity: 99.999% DATE OFENED: _AlH (o3 T
Starting Material Lot No: 21879 T MO ?Dql\‘.” Ere EE@"@:@\T**"

CERTIFIED CONCENTRATION: 1003 + 2 yg/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 () = 2 x,, . Uncertainty () =_2[(s )"

(n)uz

number 6f¢;neasurements : ZS = The summation of all sxgmflcant
estxmated errors.

(%) = mean x, = individual results.
Classmal Wet Assay: 1003 * 2 pg[mL

Instrument Analysis: 1002 + 3: pg/mL :
Method: Inductlvely Coupled Plasma Spectroscopy (ICP

P Pr

0 Al <0.040 M Dy ‘M “n . i Te ,

M Sb <0.000050 M Er M M Re .<0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M ~.M Rh .<0.00010 M Tl .<0.00010
s Ba ' M Gd 0.0020 & - M M_ Rb <0.00010 M Th <0.00010
M Be '<0.000050 M Ga <0.00010 i M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge 0.0010 M Mo, <0:00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd 0.0020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 i Ni 0O Se <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020.
n Ce i In n Os M Ag <0.00020 M V <0.00020
n Cs M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 0 Fe <0.050 O P <0.050 M Sr 0.0040 M Y <0.0040
M Co <0.00030 n La M Pt <0.00020 n S 0 Zn <0.030

M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL {over)

QA K LRW 11270208

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 ¢ Lakewood, NJ 08701 Quality Assurance Manager @

Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799




91025¢&
inorganic ventures / iv labs

195 lehigh avenue, suite 4, Iakewbod, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com * website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

b 0 DESCRIPTION OF CRM  Custom-Grade 1000 yg/mL Beryllium in 2% (abs) HNO3

Catalog Number: CGBE1-1, CGBE1-2, and CGBE1-5
Lot Number: W-BE01100

Starting Material: Be(OOCCH3)2

Starting Material Purity (%)  99.999897

Starting Material Lot No 01-10-01

Matrix: 2% (abs) HNO3

3.0 CERTIFIED VALUES AND UNCERTAINTIES

. Certified Concentration:
Certified Density:

The Certified Value is the mstrument analysrs: d.in the calculation of the certified value and

the uncertainty: S
Certified Value 00 = gr_,

ajm"natuon o all agnlflcant estirreted errors.
& nrsfrominstrun'ental messuremment,
, and the fixed errar reported on the

Uncertainty (1) -_Egg)ﬂ__
o=

40 TRACEABILITYTO NIST AN DEPENDENT METHODS

0 “Property of the result of a meast ‘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 havmg stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10) L o :

0 This IV product is Traceable to NIST via. direct comparlson 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 #1 991%3 pglmL (Avg 2 runs)

ICP Assay NIST SRM 3105a Lot Number: 892707

' | INORGEANIC LABS/RADCHEM LARSPS. 3088
 DATE RECEIVED: ___OS/Q9/0d o

DATE EXFIRED: ___ 0G/Q1/ 3004
DATE OFENED: Q_staLg;’;___:f_:l
INORG: __ NOOA. mm_l 'O: _FSALK)




010259
42 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
institute of Standards and Technology (NiST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 803-2680 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, 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 GLASSWARE CALIBRATION - In-house procedure 3-QGC-002 is used to calibrate all Class A Glassware used in the
" manufacture and quality control of Custom Grade Standards. ’

TRACE METALLIC IMPURITIES (TMi) DETERMINED BY ICP/MS AND ICP-OES IN pg,mL

5.0
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. - The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

O Al < 0.00800 M Dy < 0.01305 O L < 0.00002 M Pr < 0.00065 M Te < 0.06525

M Sb < 0.00109 M Er < 0.01087 M Lu < 0.00087 M Re < 0.00218 M Tb < 0.00065

M As < 0.02175 M Eu < 0.00652 O Mg < 0.00003 M Rh < 0.00218 M T < 0.00218

M Ba < 0.02175 M Gd < 0.00218 O Mn < 0.00002 M Rb < 0.00218 M Th < 0.00218

s Be M Ga < 0.00218 O Hg < 0.01500 M Ru < 0.00435 M Tm < 0.00087

M Bi < 0.00087 M Ge < 0.01305 M Mo < 0.00435 M Sm < 0.00218 M Sn < 0.01087

O B < 0.01200 M Au < 0.00652 M Nd < 0.00435 O Sc < 0.00009 M Ti < 0.10874

M Cd < 0.00652 M Hf < 0.00435 M Ni < 0.65245 M Se < 0.01740 M W < 0.02175

O Ca  0.00164 M Ho < 0.00109 M Nb < 0.00109 0o Si 0.00649 - M U < 0.00435

M Ce < 0.01087 M In < 0.02175 n Os M Ag < 0.00435 M < 0.00435

M Cs < 0.00065 M Ir < 0.01087 M Pd < 0.01087 O Na 0.00368 M Yb < 0.00218

O Cr < 0.00900 [0} ‘Fe 0.00268 n P M Sr < 0.00109 M Y < 0.08699

M Co < 0.00652 M La < 0.00109 M Pt < 0.00435 i S ‘M Zn < 0.04350

M Cu < 0.01305 M Pb < 0.00652 O K < 0.10000 M Ta < 0.01522 M zZr < 0.01087

M - Checked by ICP-MS O - 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 followihg:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedswhen not in use. Store snd use et 20 £ 4. Do not pipet from cort&iner. Do nat

retum portions removed for pipettingto cortainer.

Atamic Weight; Valence; Coordination Humber; Chamical Formn in Sohution -9.01218; +2, 4; Be'(HLO).'?

Cheamical Compatibility - Soluble in HCl, HNO4, H:S0. and HF aguecus metrices. Stable with all metals and inorganic anicns.
Stability - 2-100 ppb levels steble for monthsin 1 9% HNO, /LDPE centainer. 1-10,000 ppm solutions chemically stable for yearsin
5-10 % HNOQ, / LDPE cortainer. _ .

Be Containing Samples (Preparation and Solution) - Meta I(is kest dissolved in dilted HzS0. } BeQ (hoiling nitric, hycrochloric,
or sulfuric adids or KHSO, fusion), Ores (H.S0JHF digestion o carbonate fusion in P Organic Mafrices (sulfuricieraxice

digestion or nitricisulfuriciperchioric acid decomposttion, o dry ashand dissolution acoording to the BeO procecure above). '
Atamic Spectrozcopic Information (ICP-OES D.L.2 are given o5 rodial/axial view):

Techniqueline Estimated D.L. Order Type Interferences (uncerlined indicetes severe et wioncs.)
ICP-OES 313.042nm - 0.0003 /000009 pymL 1 ion ¥, Ce,U

ICP-OES 234861 nm 0.0003 /000016 pgmL 1 gom Fe, Ta, Mo

ICP-OES 313107 nm-  0.0007 /0.0005 pgimL 1 ion Ce, Th,Tm

ICP-MS 9 amu 4 ppt nia M’




8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION .

04026 ﬁ’}

10.1 1SO 9001:2000 Quality Management System Registration - QM| Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QM1), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (SlI), Italy (C1SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzeriand (SQS)
10.2 ISONEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration”

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpel (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CI2M SHELF LIFE

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 controtled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
josses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date. '

Certification Date: April 14, 2003

:
Expiration Date:
| P 132000
INOREANTID LARS/RADCHEM LaBS Po. Dot a3
DATE RECEIVED: __ Q5/09/63 __ .
DATE EXPIRED: ~~—~-»—---Q-(QZQ\.L3,@."} wwwwwww
DATE OFENED: ____ ( O8N0

INORGE: __4O@e . _FiO: ,_‘E'_ﬁ_&\u%.l_m‘--u—



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared.By: JoAnn Struthers, QA Administrative Assistant

Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P X '
| 2R Haie 010261
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CUSTOM-GRADE SOLUTION 1000 prg/mL Chromium*?

Catalog Number: CGCR({3}1-1, CGCR(3)1-2 and CGCR(3)1-5

in 1.4% HNO; (abs}1 0262

Lot Number: T-CR02125 INORGANIC LaRS/RADCHEM LARS
’ ' DATE RECEIVED: ___ 10/3a/od
Starting Material: Chromium Metal DATE EXFIRED: Ajo\l_goo&* o
Starting Material Purity: 99.995% DATE OFEMED: —A\9/anjea ,
Starting Material Lot No: F16122 INORGE:  ANTAD . FO: Es_gogj"wum
CERTIFIED CONCENTRATION: 995 + 3 pg/mL

The Certified Value is the instrument analysis value.: The followmg equations are used in the calculation of the certified value and
the uncertainty: :

; Uhcert’éinty (£) = ZHZS N

Certified Value () = 2 x o
" P LT

(%} = mean

wumber of measurements Y.8,"= The summation of all significant

x, = individual restilts n
e estimated errors.

Instrument Analysis: 995 + 3 pg/mL (Avg of 3,}irun$:)-i .
Method: Inductively Coupled Plgsma Spectrosc_;bpy (ICP). vs

ST SAM 3112a,

Calculated Value: 1002 pglmL
Method: Calculated, based oh.starting matenal

'I’RACE METALLIC 'IMPURITIES D ERMINED BY ICP- MS AND ICP-OES IN pg/mL:

Custom-Grade solutions tested for trace metallic. Impuntles byiC S’ were analyzed in.an’ ULS A- _‘ red Clean Room.
An ULPA-Filter is 99.9985% efﬁment for the removal of partlcles down.{5°0. 3 ur

0 Al 0.0028 M Dy <,o.oooeo; LML M Pr  <0.000030 M Te <0.0030

M Sb <0.000050 M Er <0.00050. M Ly . M“Re’ <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 o Mg ~M“"Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 O M .M Rb _0.0066 M Th <0.00010
M Be <0.000050 M Ga 000070 - O Hg,<0.10 = “ M .Ru 0017 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020  -M Sm <0.00010 - M Sn -<0.00050
M B  <0.0070 M Au <0.00030 M Nd-, <0.00020 M Sc <0.0010 M Ti <0.0050

M Cd <0.00030 M Hf <0.00020 o Ni <040 i Se _ M W <0.0010

0 Ca 0.0011 M Ho <0.000050 M Nb <0.000050 O Si <0.10 M U <0.00020
M Ce <0.00050 0 In <0.10 n Os M Ag  0.00070 i v

M Cs <0.000030 M Ir  <0.00050 M Pd <0.00050 O Na 0.016 M Yb <0.00010
s Cr O Fe <0.10 i P M Sr <0.000050 M Y <0.0040

0 Co <0.10 M La <0.000050 M Pt <0.00020 n S 0 Zn <0.10

M Cu <0.00060 M Pb  0.00039 n K M Ta <0.00070 M 2Zr <0.00050

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA:KSL rev.0250208

Inorganic Ventures, Inc.
195 Lehigh Avenue  Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager
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CUSTOM- GRADE SOLUTION 1000 [.Ig/mL Copper in 2% HNO, (abs)

Catalog Number: CGCU1-1, CGCU1-2 and CGCU1-5 010263
Lot Number: T-CUQ2060 ’ INOREGANITID LABS/EADCHEM LABS ‘
DATE RECEIVED: __ QAAOD o
Starting Material: Copper Metal DATE EXPIRED: QL‘)LOU»&_QQ»LLM_W -
Starting Material Purity: 99.999% DATE OPENED: ___ ¢ o T ARY N
Starting Material Lot No: ~KO9C13 INORGE: 3985 - FD: _ F5060. ..

CERTIFIED CONCENTRATION: 1005 + 2 pyg/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 () = 2 x i ; Uncertainty (£) = 2[(Ds D i
n Lo i (n)IIZ

(%) = mean x; = individual results, - n = number of measurements Y;S; = The summation of all significant
T A %y estimated errors,

Classical Wet Assay: 1005 + 2 ngmL
Method: EDTA Titration vs NIST SRM 928 Lead N _rate

lnstrument Analy5|s 1003 + 5 pg/mL

0 Al <0.010 M <0.00080'. M Pr- <0.000030 0 Te <0.031

M Sb <0.000050 M Er <0:00080 . =M Lu : _M_ Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 0 Mg ooooeo © .M Rh-_ 0.0010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 O Mn <0.00020 ‘M Rb: <0.00010 M Th <0.00010
0 Be <0.00020 0 Ga <0.0070 - O Hg <0.0070+ i i 'M“Ru <0.00020 M Tm <0.000040
M Bi  0.000090 0 Ge <0.010 M. Mo <0.00020 “M Sm <0.00010 M Sn  0.0013
0 B <0.0060 Q0 Au <0.010 M Nd- /<0.00020 M Sc <0.0010 Q0 Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 0 Ni <0.0060 0 Se <0.020 M W <0.0010
O Ca 0.00058 M Ho <0.000050 M Nb <0.00005 0 Si <0.0033 M U <0.00020
M Ce <0.00050 Q0 "In  <0.030 n Os 0 Ag <0.0040 M V  <0.00020
M Cs <0.000030 M Ir  <0.00050 M Pd  0.0024 0 'Na <0.10 M Yb <0.00010
0 Cr <0.0020 0 Fe <0.0020 0O P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O S <0.050 o zZn i

s &u M Pb  0.0029 0 K <0.0060 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL :
QA:KSL aev.0703020n (over)

*

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager l'
Orders: 800-669-6799 « FAX (732) 901-1903 mﬂ@q@
Technical Support: 800-569-6799 1 20




in_organic ventures / iv labs

195 lehigh avenue, suite 4,‘Iakewood, nj 08701 usa
phone: 800-669-6799 e 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

_ 010264

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Nickel in 1.4% (abs) HNO3

Catalog Number: CGNI1-1, CGNI1-2, and CGNI1-5

Lot Number: T-N102028

Starting Material: Ni pieces INORGEANTE LABS/RADCHEM LARS P3.2.03
‘Starting Material Purity (%):  99.9994 DATE CEIVED: 0N
Starting Material LotNo ~ LOGLO2 ;:zgi : m::_: - g‘_}é”fle”l%%;*;:; ~=
-Matrix: 1.4% (abs) HNO3 I NCOEC ,__,2,)3 oW S— FO: __ES00C ...

3.0  CERTIFIED VALUES AND UNCERTAINTIES

. Certified Concentration: 998 +2 uglm
Certified Density: 1 011 g/m mee sured at 22 C)

The Certified Value is based upon the most precrs
calculation of the certified value ‘and the uncertalnt

Certified Vale (%) = 2ox,
ns-

Uncertainty (&) = 2[(Zs .’)3]"2

(N2

;‘ethod used to analyze thlS CRM The following equations are used in the

‘The independent samples t-test was usecl
confidence interval. Both methods were co
confirmation of the accuracy of this CRM

4.0 TRACEABILITY TO NIST AND. VALUES

- “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 havmg stated uncertainties.” (1ISO VIM, 2nd ed
1993, definition 6.10)

+ This IV product is Traceable to NIST vra direct companson to NIST SRMs. The uncertamtles for each certified value are
reported, taking into account the SRM uncertamty error and the measurement welghlng and volume dilution errors. .

4.1 Assay Method #1 1002 % 3 ngmL
' ICP Assay NIST SRM 3136 Lot Number: 000612
Assay Method #2 998 + 2 pg/ml.

EDTA NIST SRM 928 Lot Number: 880710




4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by
a NIST / NVLAP accredited calibration fab. The NIST test number is 822/260017-98. : ‘

43 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 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 NIST test report Nos. 811/258522, 811/25567078, and 236090. )

44 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware use@ iétgar
manufacture and quality control of Custom Grade Standards. ’ @ 1 oY

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

5.0
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. . The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

O Al < 000938 M Dy < 006577 O Li < 0.00006 M Pr < 000329 M Te < 0.32886

M Sb < 000548 M Er < 005481 M Lu < 000439 M Re < go1006 | M Tb < 000329

O As < 001689 M Eu < 003289 O Mg 000002 M Rh < 001096 M Tl < 001096

M Ba < 910962 M Gd < 901006 M Mn < 004385 M Rb < 001096 M Th < 001006

O Be < 000626 M Ga < 901096 O Hg < 003441 M Ru < 902192 M Tm < 000439

M Bi < ooo439 | M Ge < 006577 M Mo < g02192 M Sm < 001096 M Sn < gos481

Q B < 003007 M Au < 003289 M Nd < 902192 M Sc < 910962 M Ti < 54811

M Cd < 003289 M Hf < 902192 S Ni O Se < g.01877 M W < g.10062

O Ca < 001157 M Ho < ¢00548° M Nb < 000548 O S o00188 M U < o02192

‘M Ce < (05481 M In < 010962 n Os ‘ M Ag < 002192 M < 0.02192

M Cs < 000329 M Ir < 905481 - M Pd < g05481 O Na  gg0102 M -Yb < 001096

M Cr < 905481 O Fe 000156 QO P < 031280 M Sr. < 0.00548 M Y < 043849

O Co o0.00182 M La < ¢00548 M Pt < g02192 Q § < p07820 M Zn 000189

M Cu < 006577 M Pb < 03289 0 K 0.00043 M Ta < o97674 M Zr < 05481

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE |

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 +4°C. Do not pipet from container. Do not retum
portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69; +2; 6; Ni(H.0)%>

Chemical Compatibility - Stable in HCI, HNO;, H,SO, ,HF, H:PO,. Avoid basic media. Stablewith most metals and inorganic
anions in acidic media. :

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% HNO, / LDPE container. .

:L&o)ntaining Samples (Preparation and Solution) - Metal (Soluble in HNO; ); Oxides ( Soluble in HCl ); Ores (Dissolve in HCl /

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):

Technique/l ine Estimated D.L. Order Type Interferences (underlined indicates severe at~ concs.)
ICP-OES  221.647 nm 0.01/0.0009 pg/mt. 1 ion Si i

ICP-OES ~ 232.008 nm 0.02/0006ug/mL 1 atom  Cr, Re, Os, Nb, Ag, Pt, Fe

ICP-OES  231.604 nm 0.02 /0.002 pg/mL 1 ion Sb, Ta, Co -
ICP-MS 60 amu 100 ppt wa M 43Ca'®0O'H , “Ca’®0, #*Na”Cl



8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION '

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKOAA), :
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (SII), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)

10.2 ISO/NEC 17025 - 1999 “"General Requirements for the Competence of Testing and Calibration”
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITED

10.3 ISO/IEC Guide 34 - 2000 "Genera! Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAQ), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CRM SHELF LIFE

Certification

)\

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL fow density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. '

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date: October 11, 2002

Expiration Date:
_ABS/RADCHENM LABST-3 063 - 182008

THRGAMT D

DATE REC R DA T
DATE EXF M onjoy facon
DATE OFE o @anN] 02

INORG: __ Q5T FO: . FRa060. .



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator g ' ;

Certificate Approved By: Katalin L.e, QC Supervisor

Kot ol L

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director

W /iam @wzs*f




Certificate of gaysz V

CUSTOM GRADE SOLUTION 1000 pg/mL Cadmlum in 2% HNo3 (abs)

Catalog Number: CGCD1- 1 CGCD1-2 and CGCD1-56 @1@268

Lot Number: T-CDO1125 LABS/EADCHEM LABS -
Starting Material:. Cadmium Metal ; v E; ;)FI; et &é%%—[jg’(’%{wwmm
Starting Mater!al Purity: 99.999% DATE f;li‘{:HL s e *-w;jlj Q‘j:[éfb: S
Starting Material Lot No: HO2K40A INDRE: 971&-:::«;[3" ::fﬁ&@j@t@:

CERTIFIED CONCENTRATION: 1003 + 3 yg/mL '

The Certified Value is based upon the most prec1se method used to analyze this CRM The following equations are used in the
calculation of the certified value and the uncertainty}:

Certified Value (=) = X x Uncertainty () =_2[(D_s )%"
’ n R (n)1l2
{%) = mean x; = individual resulftsi{,«. o h ‘riumber of measurements " Y8, = The summation of all significant

estimated errors.

Classical Wet Assay: 1003 + 3 yg/mL :
Method: EDTA Titration vs NIST! SRM 928 Lead Nitrate.”

Instrument Analysls 1003 = 3 ngmL

interval. Both methods were compared and showed" gr !
accuracy of this CRM.

Pr <0.000030

0 Al <0.00030 M Dy <Q;90060 ‘ M 0 Te <0.031
M Sb <0.000050 M E <0.00050 M Lo ,<o oooo4o M “Re <0.00010 M Tb <0.000030
0 As <0.12 M Eu  <0.00030 0 Mg <0.00010 M Rh <0.00010 M Tt <0.00010
M Ba <0.0010 M Gd <0.00010 . [o] M,n_<oooo o‘_ .+M . Rb <0.00010 M Th <0.00010
O Be <0.000050 M Ga <0.00010 “ ... O Hg «0.0070 . M’ Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 ‘M Sm <0.00010 M Sn <0.00050
0 B <0.0060 0 Au <0.010 M Nd~ <0:00020 M Sc <0.0010 O Ti <0.00030
s Cd M Hf <0.00020 O Ni <0.0060 0 Se <0.020 ‘M W <0.0010

0 Ca 00018 M Ho <0.000050 M Nb <0,000050 0 Si <0.010 M U <0.00020
M Ce <0.00050 0 In <0.030 n Os 0 Ag <0.27 M V <0.00020
M Cs <0.000030 M Ir <0.00050 0 Pd <0.053 0 Na <0.10 M Yb <0.00010
0 Cr <0.0040 0 Fe <0.0020 0O P <0.030 M Sr <0.000050 M Y <0.0040

M Co <0.00030 M Lla  <0.000050 M Pt <0.00020 0 S <0.020 0 Zn <0.030

M Cu <0.00060 M Pb <0.00030 0 K <0.0080 M Ta <0.00070 M Zr <0.00050

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n --not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL
QA KL Rev,080102DN

(over)

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799

Quality Assurance Manager




invorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” o 010262 '

20 DESCRIPTION OF CRM Custom-Grade 1000 pyg/mL Cobalt in 2% (abs) HNO3

Catalog Number: CGCO1-1, CGCO1-2, and CGCO1-5

Lot Number: T-CO01120

Starting Material: Co powder o . L Ao

Starting Material Purity (%): ~ 99.9957 SLERANTE *—“f:“’ RADCHEM LARSTP-Sc 3
: . : DATIE P DAQB[OD

Starting Material Lot No 22897 DATE . Y >/0)] @A

Matrix: 2% (abs) HNO3  DATE OPENED: 3 )OR/03 o

INORG: 273 PO 500

3

.30 CERTIFIED VALUES AND UNCERTAIN;?

‘ Certified Concentration:
vCertified Density:

The Certified Value is based upon, the most preC|se
calculation of the certified value and the unceri i

Certified Vale (%) = 2o,
niJ

Uncertainty (1) = ;L(&_‘)ﬂ*ﬁ .

o

bove assay methods at the 95%
Ad uncertainties. This agreement is a

The independent samples t-test was Used |
confidence interval. Both methods wére col
confirmation of the accuracyof this GRM. *

4.0 TRACEABILITY TO NIST AND:VAI | PENDENT METHODS

- “Property of the result of a measuremént or the value of a standard whereby it can.be. :elated to stated references, usually
national or international standards, through an unbroken chain: of compansons all havmg stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

+ This IV product is Traceable to NIST via dlrect comparison to NIST SRMs, The uncertainties for each certified value are
reported, taking into account the SRM uncertairity error and the measurement, weighing and volume dilution errors.

4.4 Assay Method #1 998+ 4 pg/mb - =7 °
: ICP Assay NIST SRM 3181 Lot Number: 000630
Assay Method #2 1002 + 3 pg/mL

EDTA NIST SRM 928 Lot Number: 880710




- 4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST

5.0

Al
Sb

= o

As

{e]

Ba

==

Be
Bi

=

B
Cd
Ca

o = 1o

Ce
Cs

EE =

Cr
Co
Cu

In

=

M - Checked by ICP-MS

test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South

Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by

a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

43 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the
- manufacture and quality control of Custom Grade Standards. o

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN ughhl 027 €

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-Fiitered Clean Room. An

ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

0.00025
< 0.00202
< 0.10000
< 0.04032
< 0.00202
< 0.00161

< 0.04000 -

< 0.01210

0.00325
< 0.02016
< 0.00121
< 0.02016

< 0.02419

E o REEEEEEEREEBEIEIE

=

O - Checked by ICP-OES

6.0 INTENDED USE

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

For the calibration of analytical instruments inciuding but not limited to the following:

Dy < 0.02419
Er < 0.02016
Eu < 001210
Gd < 0.00403
Ga < 0.00403
Ge < 0.02419
Au < 001210
Hf < 0.00807
Ho < '0.00202
in < 004032
Ir < 002016
Fe  0.00875
La < 0.00202
Pb < 001210

[o]

Bk =210 E 000

=

o

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni
Nb
Os
Pd
P
Pt
K

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP
For the validation of analytical methods

For the preparation of “working reference samples”

0.00001
0.00161
0.0b045
0.00003
0.05000
0.00807
0.00807

0.02000

0.00202

0.02016

0.00807
0.03000

i - Spectral Interference

E o B oOEREREEEREEIE

=

M

Pr < ¢.00121
Re < 000403
Rh < 0.00403
Rb < 0.00403
Ru < 0.00807
Sm < 0.00403
S¢ < 0.04032
Se < 0.03226
Si < 0.00400
Ag < 0.00807
Na  0.00138
Sr < 0.00202
s

Ta < 0.02823

n - Not Checked For

For interference studies and the determination of correction coefficients
For detection limit and linearity studies
For additional intended uses, contact IV Technical Staff

E 2R EEEEREREEEEEIER

Te < 0.12007
Tb < 0,00121
T "< 0.00403
Th < 0.00403
Tm < g.00161
Sn < 0.02016
Ti < 0.20162
W < 0.04032
U < 0.00807
< 0.00807
Yb < 0.00403
Y < 016129
Zn < 008065
Zr < 0.02016

s - Solution Standard Element

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 £ 4°C. Do not pipet from cortainer. Do not

retum portions removed for pipetting to container.
Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.9332; +2; 6; Co(H.0)%*
Chemical Compatibility - Stable in HCl, HNO,, H,SO, ,HF, HPO,. Avoid basic media. Stable with most metals and inorganic

anions in acidic media.

Stability - 2-100 ppb levels stable for months in 1% HNO: / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1/ LDPE contairer. ‘ '
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO, ); Oxides ( Soluble in HCI); Ores ( Dissolve in HC

1-6%H
/ HNQ;).

Atamic Spectroscopic Information (ICP-OES D.L.s are gi

Technique/Line

ICP-OES  238.892 nm
ICP-OES  228.616 nm
ICP-OES 237.862 nm

ICP-MS

59 amu

Estimated DL,
0.01/.002 pg/mL
0.01/.001pg/mL

- 001,002 pg/mL

2 ppt

1
1
1
n

/a

ion EFe, W, Ta
ion

ion W, Re, AL, T
M0 4zca| SO|H ,

ven as radial/axial view):
Type jnterferences {underlined indicates severe at = concs.)

gArmO! H . 36A|-23 Na' ucatao' 24“@350




8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0.. HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION v |

040271

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (SI), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzeriand (SQS)

10.2 1SOJ/IEC. 17025 - 1999 "General Requirements for the Competence of Testing and Calibrati'ovn"
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITED

10.3 1SO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers™
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners: )
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CcCrkM SHELF LIFE
Ship Da

oy NS

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date: September 05, 2002

Expiration Date:
INOREANIC LABS/RADCHEM LARS Ry, Qot Q - 132000
DATE RECEIVED: _ D/Od/9A™ '
DATE EXPIRED: D /oV Q0. ...
DATE OFENED: . & JONIOD
ITMORG: __ A0S FOr _TH50041...

x4




12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator g ;

Certificate Approved By: Katalin Le, QC Supervisor

Koo+ ad T i(/\.,

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director W /(i 01 @ 7L




(4
Certificate of Analpsgis

-GRADE SOLUTION 1000 ug/mL Manganese in 2% HNO, (abs)

Catalog Number: CGMN1-1, CGMN1-2, and CGMN1-5 010275
. INORGANID LARS/RADCHEM !ﬂﬂﬁ
LOt Number.. T'MN02033 X I‘)‘&‘T!" F [... ’{ [y |L"{'~‘ = L O\ l_l(()_/ S
Starting Material: Manganese Metal I‘* # i'”“ E'{F I M:" - Q&/. (WA TC oL S
Starting Material Purity: 99.998% DATE OFENMED: O Nejon
Starting Material Lot No: 21563 . INORGE: “_m;bﬂ_a_lmm_«_ O: _F9ACTA

CERTIFIED CONCENTRATION: 1004 + 3 yg/mL

TRACE METALLIC IMPURITIES DETERM‘INEDY‘/ BY ICP- MS AND ICP OES IN pg/mL:

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 (%) = 2 x ; _ Uncertainty () = ZHZS 1A

(n)1I2

numbei’ot measurements 4" )S; = The summation of all significant

(%) = mean x; = individual results % ni
Fia “estimated errors.

Classical Wet Assay: 1004 + 3 pg/mL :
Method: EDTA Titration vs NIST SRM 928 Lead Nltra

Instrument Analys:s 1001 + 3 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (IC
The independent samples t-test was used to determme if there'is agreeme between the above assay methods at the 95% confidence |nterval.
Both methods were compared ahd showed agreement within the stite
CRM.-

Custom- Grade solutlons tested for trace metalhc |mpurme by ICP'MS were analyzed m an' ULPA <Filtered Clean Room.

Pr .- <0.000030

M Al <0.00090 M Dy M M Te <0.0030

M Sb .<0.000050 M Er M £0:000040 .- “M""Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu M : ‘M' Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <oO. 00010 s o ©.M Rb <0.00010 M Th <0.00010
M Be <0.000050 i Ga o] £<0.0300. 5 M Ru  <0.00020 M Tm <0.000040
M Bi - <0.000040 M Ge <0.00060 M 0.00024 “M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M -, < 0:00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 (o} <0.050 0 Se <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 i In n M Ag <0.00020 i Vv

M Cs <0.000030 M Ir <0.00050 M <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 i Fe i M Sr <0.000050 M Y <0.0040

0 Co <0.050 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 220 1.015 g/mL (over)

QA:KL rev.08220208 .

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 » FAX (732) 901-1903 ‘ EX
Technical Support: 800-569-6799 B




CUSTOM-GRADE SOLUTION
Catalog Number: CGV1-1, CGV1-2 and CGV1-5

Lot Number: S-QV01080

ITMOREANIC
Starting Material: Vanadium Pentoxide
Starting Material Purity: 99.999%
Starting Material Lot No: 46

CERTIFIED VALUE: 995 ug/mL

The certified value is the average of the classical wet’

DATE OFENED:
INORGE:

Classical Wet Assay: 999 yglmL o
Method: EDTA Titration vs NIST SRM 928

M - checked by ICP-MS

O - checked by ICP-OES

M Al 0.0095 M <0,00003
M Sb  0.042 M Er- _Re <0.0001
M As <0.001 ‘M Eu M “Rh ;<0.0001
M Ba <0.001 M Gd 0. ‘M Rb~ <0.0001
M Be <0.00005 M Ga <0.0001 fo) M. Ru <0.0002
M Bi <0.00004 M Ge <0.0006" M “ M. .Sm <0.0001
M B <0.007 M Au -<0.0003 M . %S M sc <0.001
M Cd <0.0003 M Hf <0.0002 ‘O NI <0.08 0 Se <0.4

0 Ca <0.01 M Ho <0.00005 M Nb ~0.00024 0 Si <0.03
M Ce <0.0005 0 In <0.07 n Os M Ag  0.00044
M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 O Na <0.09
g Cr <0.02 O Fe <0.05 o P i M Sr <0.00005
Q0 Co <0.05 M La <0.00005 M Pt <0.0002 n S

M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007

i - spectral interference n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.013 g/mL
QA KLR!V 011002DN

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4  Lakewood, NJ 08701
Orders: 800-669-6799 » FAX (732) 901-1903

Technical Support; 800-569-6799

Quality Assurance Manager

ERERrY ZRERERIZIZIZ

Certificate of Analysis v

01027<
1000 pg/mL Vanadlum in 1.4% HNO, (abs)

LAHS’FADIHEM LARS
DATE rrnﬁfvED.-w_mu@ajga
DATE EXFIRED: _

) VA XVACTC'S am_._m_.

Ssay.and mstrument -analysis unless otherwise specified. All standards are accurate
to a relative precision of + 0.6% at the 95% conf|dence level for a perlod of 1 year (See expiration date below)

<0.003
<0.00003
<0.0001
<0.0001
<0.00004
<0.0005
<0.005
0.00055
0.0011

<0.0001

<0.004-
0.0041

<0.0005

s - solution standard efement

. {over)




(
Certificate of gnalpfsiz

§1027%
CUSTOM-GRADE SOLUTION 1000 pg/mL ZingG in 1.4% HNO, (abs) *
Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5
Lot Number: T-ZN0O2015 INORGANIC LARS/RADCHEM LARS
, DATE RECEIVED: __10/23/03

Starting Material: Zinc Metal DATE EXFIRED: *\—‘-lo‘ [:é—c;-a:}m.mm__._

Starting Material Purity: 99.999% DATE OFENED: T —— IQ[ZéWJOT:\ ~~~~~~~

Starting Material Lot No: J17L26 o - e e FUV A W——

INORG: __STH\_ FO:__F53057

CERTIFIED CONCENTRATION: 1007 =+ 2 Hg/mL
The Certified Value is based upon the most preciéé method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty ‘

= z[(Es 22

Certified Value (=) = X x,,
(n)1/2 v

n

(%) = mean X = individual réﬁulfs 'n ZS The summation of all significant
' 1 estifhated errors.

Classical Wet Assay: 1007 + 2 yglmL
Method: EDTA Titration vs NIST SRM 928 Lead Nltra

Instrument Analysns 1006 = 4 pgimL:

The independent samples t-test was used to determlne if: there greery een the above assay methods at the 95% confidence interval.
i { ies. This agfeement is a conf rmation of the accuracy of this

CRM.

AND ICP-OES IN pg/mL:

LPA Filtered Clean Room.

0 Al <0.0020 M Dy <0025 <6’Q"oo13 M Te <0.13
M Sb <0.0021 M Er <0.021 M - &0.0041 M Tb <0.0013
M As <0.031 M Eu <0.013 e} 7<0.0041 M Tl <0.0041
M . Ba <0.041 M Gd <0.0041 M " <0.0041 M Th <0.0041
M Be <0.0021 M Ga <0.0041 . 0 = M" Ru <0.0082 M Tm <0.0017
M Bi <0.0017 M Ge <0.025 M :Mo <0.0082 it ‘M Sm <0.0041 M Sn <0.021
0O B 0.00016 M Au <0.013 M Nd* <0.0082 M Sc <0.041 M Ti <021
M Cd <0.013 M Hf <0.0082 0 Ni '~ 0.000085 M Se <0.033 M W <0.041
0 Ca 0.00022 M Ho <0.0021 M  Nb <0.0021 0O Si <0.0040 M U <0.0082
M Ce <0.021 M In <0.041 n Os M Ag <0.0082 M V <0.0082
M Cs <0.0013 M Ir <0.021 M Pd <0.021 O Na 0.00055 M Yb <0.0041
O Cr <0.0010 O Ffe  0.000045 0 P <0.0030 M Sr <0.0021 M Y <017
M Co <0.013 M La <0.0021 M Pt <0.0082 0 S <0.020 s 2Zn

O Cu <0.00050 M Pb <0.013 0 K 0.00018 M Ta <0.029 M Zr . <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for § - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 21°c): 1.011 g/mL

QA KL Rev.0517020N

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799




inorganic ventures /] iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732- 901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNo3 tabs) QL1027C
Catalog Number: CGAG1-1, CGAG1-2 and CGAG1-b

Lot Number: T-AG02015 INORGANIC LLABRS/READCHEM LARS.
ot Rumber: =A% | DATE RECEIVED: ____ OR/8@/0 o _
Starting Material: Silver Metal DATE EXFIRED: ___ 03/01/900%
Starting Material Purity: 99.999% DATE OFEMED: ___ O%/96/03
Starting Material Lot No: F15102 INORG: W FPO:  _ES599

CERTIFIED CONCENTRATION: 1001 + 2 yg/mL

The Certified Value is based upon the most precise method used to analyze this CRM. The foIIowmg equations are used in the
calculation of the certified value and the_uncertamty

Certified Value (%) = b X Uncertainty () = 2|§Es ,lzl"z'
n o (n)'?2
(x) = mean x; = individual results - n = number of measurements Y'S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 3 pg/mL
Method: Volhard Titration vs NIST SRM 999a Potassium Chloride

Instrument Analysis: 1001 + 2 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3151.

‘ The independent samples t-test was used to determine if there is agreement between the above assay methods at the 956% 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 yg/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 ym .

0 Al <0.00010 M Dy <0.00060 0 Ll <0.000030 M Pr  <0.000030 0 Te <0.030

M Sb <0.000050 M Er <0.00050 M Lu  <0.000040 M Re <0.00010 M Tb <0.000030
o As <0.0050 M Eu <0.00030 o Mg <0.000040 M Rh <0.00010 M T <0.000t0
M Ba <0.0010 "M Gd <0.00010 o Mn <0.00030 M Rb  <0.00010 M Th <0.00010
o Be <0.00060 M Ga <0.00010 [¢] Hg 0.00090 . M Ru <0.00020 M Tm <0.000040
M B <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
o] B8 <0.0020 o Au  <0.012 M Nd <0.00020 M Sc <0.0010 0 Ti <0.00070
o Cd <0.0020 M Hf <0.00020 [} Ni <0.0070 o Se  <0.036 M W <0.0010
0 Ca <0.000050 M Ho <0.000050 M Nb <0.000050 [s] Si <0.0030 M U <0.00020
M Ce <0.00050 0 In  <0.020 n Os s Ag MV <0.00020
M Cs <0.000030 M It <0.00050 M Pd <0.00050 O Na <0.090 M  Yb <0.00010
O Cr <0.0020 0 Fe <0.00070 0 P <0.030 M Sr  <0.000060 M Y <0.0040
M Co <0.00030 M ta <0.000050 M Pt <0.00020 o S <0.020 O 2Zn <0.0010
M Cu <0.00060 M Pb  <0.00030 o K <0.0060 M Ta <0.00070 M  Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°c): 1.024 g/mL

QA:KL rev.08210208

® , PR Huis

Quality Assurance Manager Expires:



CUSTOM- GRADE SOLUTION

Catalog Number: CGAS1-1, CGAS1-2 and CGAS1-5

Lot Number: T-AS02019

Starting Material:
Starting Material Purity:
Starting Material Lot No:

CERTIFIED CONCENTRATION: 1006 +

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

{%) = mean x; = individual results

Calculated Value: 1003 pyg/mL *

Method: Calculated, based on startlng matenal.

’<,,.0.o12

O Al 0.00030 M Dy
0 Sb <0.010 M- Er  <0:010
s As M Eu <0.0060:
M Ba <0.020 M Gd <0.0020
M Be <0.0010 M Ga <0.0020
M Bi <0.00080 M Ge <0.012
0 B <0.012 M Au <0.0060
M Cd <0.0060 M Hf <0.0040
0 Ca <0.0015 M Ho <0.0010
M Ce <0.010 M In <0.020
M Cs <0.00060 M Ir <0.010
M Cr <0.010 O Fe <0.0011
M Co <0.0060 M la <0.0010
M Cu <0.012 M Pb <0.0060

M - checked by ICP-MS O - checked by ICP-OES

Certificate gnalplz V

1000 pg/mL Arsenic in 1 4% HNO; (abs) 010277
J - i

INORGANIC LABS/RADCHEM LARS

DATE REL "w“.z,';*_gj/dgd_g_
Arsenic Motal  DATE EXFIRED: 607y a‘@:f“'"'wg? B
99 999 o etal  DATE OFENED: 4y &/ x] =
. © Bt R QG T R o e s s st e s
23014 .moﬁ.mwwégjf_m_w; 0: _£.990 2/

3 pg/mL

Uncertainty () = 20 "

(n)‘I/Z

Y8 = The summation of all significant

n = number of measurements
] ot : estimated errors.

. <0.00060

M Te <0.060
M itu * <0.010 M Tb <0.00060
0 .M 1 £0.0020 M Ti  <0.0020
o M M Rb  <0.0020 M Th <0.0020
O ‘Hg M .Ru  <0.0040 M Tm <0.00080
M Mo '<0.0040 ~M " Sm <0.0020 O Sn  0.00053
"M Nd. <0.0040 20 M Sc <0.020 M Ti <0.10
M Ni ‘<0.016" M Se <0.016 M W <0.020
0 Nb <0.0020 0 S 0.0077 M U <0.0040
n Os M Ag <0.0040 M V  <0.0040
M Pd <0.010 O Na 0.00096 M Yb <0.0020
0 P <0.0026 M Sr <0.0010 M Y <0.080
M Pt <0.0040 0 S <0.025 O Zn  0.00019
0 K 0.00096 M Ta <0.014 M Zr <0.010

i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA KSL Rev.061202DN

Orders: 800-669-6799  FAX (732) 901
Technical Support: 800-569-6799

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701
-1903

Quality Assurance Manager




CUSﬁSM GRADE SOLUTION

~Certificate nf nagpztz V

1000 pg/mL Lead in 0.35% HNO, (abs) @1 e 2’%

Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5

& /RADCHEM LABQ

Lot Number: T-PB021 10 MO Ljp,m;] LAR }
| DATE 2 m%m,sdag mmmmmmmmm -
Starting Material: Lead Nitrate DATE E /o &Q)O,Z), NNNNN
Starting Material Purity: 99.995% DATE OFENED: 10/ax /e’
Starting Material Lot No: 22150 TNORG: 735 PO féga;:—z::’"
CERTIFIED CONCENTRATION: 1004 + 2 yg/mL

EERERRIORLOEEEEREIO

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/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 uncertamty

=E)(.
n

Certified Value (%) Uncertainty (£) = ZHZs 2.

(n)1/2

ZS = The summation of all stgmflcant
estlmated errors.

(X} = mean x; = individual resuits ‘n £ number o‘fmeasurements

Classical Wet Assay: 1004 + 2 pg/mL
Method: EDTA Titration vs NlST? SRM 928:Lgad |

Instrument Analyals 995 + 8 yglmL

Custom-Grade solutions tested for trace metalhc |mpur|t|es by

ifi an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efﬂclent for the removal of particl

<0.000030

Al <0.040 M Dy <0,00060' M M M Te <0.0030
Sb  <0.000050 M Er <0.00050 : M M""Re "<0.00010 M Tb <0.000030
As <0.0010 M Eu <0.00030 M M Rh '<0.020 M TI <0.0050
Ba . <0.0010 M Gd <0.00010 - M M. Rb <0.00010 M Th <0.00010
Be <0.000050 M Ga <0.00010 O Hg %0090 M <0.00020 M Tm <0.000040
Bi <0.0010 M Ge <0.00060 M *Mo . <0.00020 M <0.00010 M Sn <0.00050
B <0.020 M Au <0.00030 M Nd“ <0.00020 M <0.0010 M Ti <0.0050
Cd <0.00030 M Hf <0.00020 O Ni <0.050 [o} <0.40 M W <0.0010
Ca <0.010 M Ho <0.000050 M Nb <0.000050 [} <0.020 M U <0.00020
Ce <0.00050 O In <0.030 n. Os i M <0.00020
Cs <0.000030 M I <0.00050 M Pd <0.00050 M 0.00034 M Yb <0.00010
Cr  <0.00050 O Fe <0.050 0 P <0.050 n S : M Y <0.0040
Co <0.00030 M La <0.000050 M Pt <0.00020 M Ta <0.00070 M Zn <0.0020
Cu <0.00060 s Pb n K M Zr  0.00120

- 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

{over)

QA:KSL gev.0s170201

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager
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616275

1000 pg/mL Antimony in 0.7% HNOa (abs) / 3% Yertaric Acid

Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5

LT _ TNORGANTIC LAaBS/AREADCHEM LAEBDS
Lot Number: T-SB02074 DATE RECEIVED: ___0aA%n/o>.
. - . DATE EXPIRED: Q?_)_/O /0%
Starting Material: Antimony Metal e o
Starting Material Purity: 99.995% DATE OFENED: ~—~——-—-—-—Q~a~/13103 ———
Starting Material Lot No: E14H25 INORGE: 3953 FO:_ Fs5q0e0 .

CERTIFIED CONCENTRATION: 1003 = 2 ug/mL

The Certified Value is the instrument analysis value. The following equatlons are used in the calculation of the certified value and the
uncertainty:

Certified Value (%) = 2 x ,
’ n

Uncertainty () =_2[(0s )"

(n)112

(%) = mean ¥ = individual results '~ n = number'of measurements \ = ¥'S, = The summation of all significant

estimated errors.

Calculated Value: 999 ug/mL
Method: Calculated, based on stavrtlng matenal

L PF£0.000030

Dy i< o.oooeo’

M Al <0.0050 M M M. n Te
s Sb M Er  <0.00050 M M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M M Rh. <0.00010 M T 0.00030
0 Ba <0.020 M Gd <0:00010 Mo M*Rb  <0.00010 M Th <0.00010
M Be- <0.000050 M. Ga <0i00010 0 M" Ru .<0.00020 M Tm <0.000040
M. Bi 0.00070 M  Ge <0.00060 M M Sm_<0.00010 n  Sn
M B <0.0070 M Au <0.00030 - M /M ..S¢ <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 * . 0 .0 Se <0.40 M W <0.0010
0 Ca <0.020 M Ho <0.000050 M Nb. <o ooooso “. 0 Si <0.020 M U <0.00020
M Ce 0.0018 0O In <0.030 n Os° M Ag <0.00020 M V  <0.00020
M Cs <0.000030 M I <0.00050 M Pd <0.00050 0 Na <«0.090 M Yb <0.00010
M Cr 0.031 O Fe <0.050 o P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M la <0.040 M Pt <0.00020 n S M  Zn <0.0020
M Cu 0.0016 M Pb  0.0011 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS _ O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.019 g/mL

{over)

QA:KL rev.08220208

Expires:

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799 1820
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inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799  732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com * website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

0410280

DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Selenium in 1.4% (abs) HNO3
Catalog Number: CGSE1-1, CGSE1-2, and CGSE1-5
Lot Number: T-SE01102
Starting Material: Se shot
: R 18
Starting Material Purity (%):  99.9971 , .It}_tDEtfo['\I{L ~ABS/RADCHEN LARSTS

) ) DATE RECEIVED: ____00/Q®/0R e
Starting Material Lot No C09L08 DATE EXFIRED: ____ oT/ov/30on
Matrix: 1.4% (abs) HNO3 DATE OFENED: _____OoG6/aa/fed o

| INORG: . B15Q___ FO:_ _TE32370
CERTIFIED VALUES AND UNCERTAINTIES, |

Certified Concentration: © 995+ 3 ug/mL ;*:7} oy
Certified Density: 1 010 g/mL (measured at 22° C)

The Certified Value is based upon the most preCIse m

od used‘to anatyze thls CRM The following equations are used in the
calculation of the certified value and the uncertalntY' : :

Certified Value (0 = erx )/ P '(!31'1
n i X] ;
e i | n= number Df easUrerents
Uncettainty (1) =_2[{ers, ¥R : BS = “The ammatron o .all significant Estlrmted errors.

' i‘ (Most corrrm‘h a ' qefrom instr urvental e asurervert,

TRACEABILITY TO NIST AND

ii “Property of the result of a measurement or the value of a standard whereby rt can be related to stated references, usually
national or international standards, through an-unbroken chain of comparlsons aII havmg stated uncertainties.” (SO VIM, 2nd
ed,, 1993, definition 6.10) oy

i1 This IV product is Traceable to NIST via dlrect companson to NIST, SRMs The uncertainties for each certified value are
reported, taklng into account the SRM uncertainty error and the measurement weighing and volume dilution errors.

4.1 Assay Method #1 995 + 3 pg/mL (Avg. 2 runs)
ICP Assay NIST SRM 3149 - Lot Number: 992106
Assay Method #2 1002 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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M - Checked by ICP-MS

6.0

Cr

4.2

4.3

44

BALANGE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National

Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.

The NIST test numberis 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of

South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested ‘
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. '

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090. .

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware e{ @&e P
manufacture and quality control of Custom Grade Standards. J L 81

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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.

<

<

0.00017 M Dy < 0.01196 O L < 0.00003 M Pr < 0.00060 M Te < 0.05981
0.00160 M Er < 0.00997 M Lu < 0.00080 O Re < 0.00900 M Tb < 0.00060
0.00500 M Eu < 0.00598 O Mg < 0.00003 M Rh < 000199 M T < 000199
0.01994 M Gd < 0.00199 M Mn < 0.00798 M Rb < 0.00199 M Th < 0.00199
0.00009 . | M Ga < 0.00199 O Hg  0.01950 O Ru  0.00220 M Tm < 0.00080
0.00080 M Ge <.0.01196 O Mo < 0.00400 M Sm < 0.00199 M Sn < 0.00997
0.00006 M Au < 0.00598 M Nd < 0.00399 M. Sc < 0.01994 M Ti < 0.09969
0.00598 M Hf < 0.00399 O Ni < 0.00090 S Se M W < 0.01994
0.00200 M Ho.< 0.00%00 O Nb < 0.00400 0 si 0.00055 M U < 0.00399
0.00997 M In < 0.01994 n Os M Ag  0.00070 M < 0.00399
0.00060 M Ir < 0.00997 M Pd < 0.00997 O Na 000355 M Yb < 0.00199
0.00997 O Fe  0.00060 O P < 0.00300 M Sr < 0.00100 M Y < 007975
0.00598 M La < 0.00100 M Pt < 0.00399 o's 0.00500 M Zn < 0.03988
0.01196 M Pb < 0.00598 0 K 0.00070 M Ta < 0.01396 0 Zr < 0.00040

O - Checked by ICP-OES

INTENDED USE

For the calibration of analytical instruments including but not limited to the following:

i - Spectral Interference

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods
For the preparation of “working reference samples”

“n - Not Checked For

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

s - Solution Standard Element




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly ssaledwhen not in use. Store end use at 20 + 4. Do not pipet from cortainer. Do nat retum
portions removed for pipetting to cortainer.

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 78.96; +4; 6, H:SeOs

Chemical Compatibility - Soluble in HCl, HNO;, HP 0., HS0. andHF agueous matrices andweter. It is stable with most
inorganic anions but many cationic metals form the insoluble selenitesunder pH neutral conditions. Ywhen fluorinated and/or under
acidic conditions precipitation is typically not a problem & moderate o low conceriraions. . _
Stability - 2-100 ppb levels- stable for morths alone or mixedwith dher elements & equivalent levels - in1 % HNO, / LDPE
container. 1-10,000 ppm solutions chemically stable for years in 1-5%HNO, f LDPE cortainer.

Se Containing & les ration and Solution) - Metal (Soluble in HNQs ); Oxides (Readily soluble in weter); Mineyals and
alloys (Acid gl%waio?\nﬁthﬁmr HNOg i HF ) Orga?\ic Matrio(gs (Aeid digestio’r)v with hot concentrated H.S0. accompenied by the

careful dropwise addition ofH 0. until clesar)
Mtomnic Spectroscopic information (ICP-0ES D.L.g are given as radial/axial view):

Techniqueline Estimated D.L. Order Type  Interferences funderlined indicates severe at wifioncs.)
ICP-OES 196.026 nm 0.08 ;0006 pgimL 1 stom Fe '

ICP-OES 203.985nm 0.2 /005 pymb 1 atom Sh G, T

ICP-OES 206.278nm 03/016pghml 1 stom  Cr, Pt - 010282

ICP-MS 82 amu 200 ppt na M 'C=Cl,

8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure {V-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION V

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by: ’
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of IQ Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (Si}), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portuga!l (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners: ’
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAOQ), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Htaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES) ' .

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABS/READCHEM LARGTS Qof 3

DATE RECEIVED: _ OQ/ac/oa
DATE EXFIRED:____oT7/Oi/3C0N
DATE OPENED: OG/anion T

INORG: __ WS FOs __E53X3T0



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CIM SHELF LIFE

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 controlied and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under speciai conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM -and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date; November 27, 2002

Expiration Date: 2GR
0182004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie hjewrﬁ n; QA Adniinistrator .

Certificate Approved By; K‘atali‘ﬁ‘Le, QC Supervisor

Certifying Officer: ¥ Paul Gaines, Chemlst Senior Techn %




(!Eertltltate of ga[pm V

CUSTOM GRADE SOLUTION 1000 pg/mL Thallium in 0.5% HNO, (abs)

Catalog Number: CGTL1-1, CGTL1-2 and CGTL1-5 010284
: T- 75 THORGAMIC LABS/RADCHEM LARS
ot Humber T.TL010 DATE HE:;“.:E:WE—:D: @\ éml é_q Y
: . DATE EXPIRED: ____o/ov/aocs ..
gtar;mg R/Ina:erla: purity: ;gaggjg;/Nltrate NATE OI” ENED : _.,.,m_Q.\,/,LQJ.lQZ,L .......
arting ateria . o ORI s B0 F - Z‘ZLMWN
Starting Material Lot No: 59001 INORGE: 2993 o ~ES0
CERTIFIED CONCENTRATION: 997 + 1 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 () = X x,,  Uncertainty (%) =_2[(Qs 37"
| n o 2 i n (n)2
¥; = individual resulté

(%) = mean n =,’nUmber of measurements Y8 = The summation of all significant

estimated errors.

Calculated Value: 1000 ug/mL :
Method: Calculated, based on starting materlal

Instrument Analysis: 997 + 1 ug/ml (Average of 2 runs) s
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3158

‘TRACE METALLIC IMPURITIES DETERMl'\iED‘BY ICP- MS AND ICP-OES IN pg/mL:

Custom-Grade solutions tested.for trace metallic |mpur|t|es by ICP—MS were analyzed in.an ULPA-Flltered Clean Room.
An ULPA-Filter is 99. 9985% efficient for the removal .of partlcles down to 0 3 Nvegts .

Al <0.040

o] M Dy .<0.00060 M Li.<o0. oo1o FM Pro <0.000030 M Te <0.0030
M Sb  0.000080 M Er <0.00050 . .-“M' Llu <0. oooo4oi M Re. <0:00010 M Tb <0.000030
M As <0.0010 M Eu <0:00030 . ..M 'Mg.<00030 . .M Rh <0.00010 s Tl

M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 " .M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg i v . M Ru.<0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 , M Mo <0.00020 M -.Sm <0.00010 M Sn  0.00060
0 B - <0.020 M  Au <0.00030 M Nd <0.00020 M° Sc <0.0010 M Ti <0.0050
M Cd  0.00090 M Hf 00010 0 Ni- .<0.050 0 Se <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si  <0.020 M U <0.00020
M Ce <0.00050 o In i n Os M Ag <0.00020 M V  <0.00020
M Cs  0.00010 M Ir  <0.00050 M Pd <0.00050 0 Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 o P i M Sr <0.000050 M Y <0.0040
M Co <0.00030 M Lta <0.000050 M Pt <0.00020 n S M zZn  0.015
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050

M - checked by ICP-MS O - checked by ICP-OES | - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL

QA:KL pev.o3t40208 -

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 ¢ Lakewood, NJ 08701
Orders: 800-669-6799 » FAX (732) 9011903 1
Technical Support: 800-569-6799 §2004

Quality Assurance Manager
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Certificate of Analysis

RADE SOLUTION 1000 pyg/mL Boron in H,0

5 B 4 { . ) r
Catalog Number: CGB1-1, CGB1-2 and CGB1-5 - 010282
Lot Nurhber: T-B02038 | | INORGANIC LAES/RADCHEM LAES
- DATE RECEIVED: __ 0QAn/0A_

Starting Material: H,BO, DOTE EXFIRED: ___ _cmal.qx,/aw&..wm —
Starting Material Purity: # 99.999% I:f""’ | E“..(JH:I‘-‘H,:I}, RN ¢ VA S Y 4« J N
Starting Material Lot No: $-B02032 CINORG: 2958 L FO: _ES30e0. ...

CERTIFIED CONCENTRATION: 1001 + 3 yg/mL
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 (%} = E X 8 : Un_pe[tginty (£) = 2“23 .!2|1’2

(%) = mean x; = individual results,. L = ‘number of measurements ¥S; = The summation of all significant
o estlmated errors.

e

Instrument Analysis: 1001 + 3. pg/mL :
Method: Inductively Coupled Plasma Spectroscopy

TRACE METALLIC IMPURITIES DETE MINEDf BY ICP MS AND ICP- OES IN [Jg/mL:

‘ Custom Grade solutlons tested for trace metalluc impurities b

P

L+ Pr/20.00030

Q Al <0.00090 M Ds?.;f"‘:<o.ooeo M M Te <0.030
M Sb <0.00050 M Er .<0.0050 .M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 M Rh <0.0010 M Tl <0.0010
0 Ba <0.00010 M Gd €0.0010 M Rb <0.0010 M Th <0.0010
O Be <0.00017 0 Ga <0,0016 MRy <0:0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M " 'M.iSm <0.0010 M Sn <0.0050
s B M Au <0.0030 M Nd '20:002( "0 Sc “<0.000023 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 0 Nii <0.0023 “0  Se’ <0.0062 M W <0.010
0 Ca <0.000070 M Ho <0.00050 .. M Nbi<0:00050" Q0 Si 0.00067 M U <0.0020
Q Ce <0.0030 M In <0.010 A Os “M Ag <0.0020 0 V <0.00083
M Cs <0.00030 M Ir <0.0050 M Pd *<0.0050 O Na <0.00010 M Yb <0.0010
M Cr <0.0050 O Fe <0.0011 0 P <0.0025 M Sr <0.00050 M Y <0.040
Q Co <0.0011 M La <0.00050 M Pt <0.0020 0 S <0.10 "0 'Zn <0.00019
M Cu <0.0060 M Pb <0.0030 0 K <0.0030 M Ta <0.0070 M Zr <0.0050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL
QA:KL gev.07310208

(over)

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager

2 2000-
Orders: 800-669-6799 « FAX (732) 901-1903 | 1820
Technical Support: 800-569-6799




Lot Number: T-MO01130

Starting Material:

Starting Material Purity:
Starting Material Lot No:

CERTIFIED CONCENTRATION: 997 =+

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 (%)

(%) = mean

Calculated Value: 1000 pg/imL <
Method: Calculated, based on startlng material.’

Instrument Analysis: 997 +
Method: Inductively Coupled Plasma Spectroscopy (IC

Q'RACE METALLIC IMPURITIES DETE

Al  <0.050
Sb 0.0094
As <0.020
Ba <0.020
Be <0.0010
Bi <0.00080
B ~ <0.50

Cd <0.50

Ca 0.00026
Ce <0.050
Cs <0.00060
Cr <0.010
Co <0.0060
Cu <0.012

EEREOooORoRLERERIRIO

M - checked by ICP-MS
*

=_Z:_Li

x, = individual resuits

Dy 5,0.012
Er <0:i010
Eu  <0:0060
Gd <0.0020 @
Ga <0.0020
Ge <0.012
Au  <0.0060
Hf <0.0040
Ho <0.0010
in  0.0024
r <0.010
Fe <0.50

La <0.0010
Pb < 0.0060

EROEEEEEERERIRER

-0 - checked by ICP-OES

3 pg/mL (Average of 27

1000 pg/mL Molybdenum in H,0 tr. NH, OH

@ertlfttate of gymz U

CUSTOM GRADE SOLUTION
Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-56

Ammonium Molybdenum Oxide

99.9943%
21410

3 pg/mL

'1/4<0 016
Nb <010

Pd <0.010

Pt <0.0040
K 0.0098

DE“EPDEPW“gbgb
z

i - spectral interference

Uncertainty (+) =_2[0.s )]

(n)1/2

i a

CPr <0.10

Re. <0.0020
““Rh" <0.0020
“Rb _"0.025
Ru <0.0040
~Sm <0.0020
Sc¢ <0.050
Se <0.016
Si <0.10

Ag <0.0040
Na <0.10

Sr  <0.0010
S

Ta <0.014

ErEIORIORIORRERE:

n - not checked for

W impurity may be due to Mo doubly charged ion and represents the maximum concentration possible.

ANALYZED DENSITY OF. SOLUTION (measured at 22°C): 0.999 g/mL
QA:KL rev.o7310208

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 ¢ FAX (732) 901-1903
Technical Support: 800-569-6799

Quality Assurance Manager
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¥'$;"= The summation of all significant
estimated errors.

Tb <0.00060
Tl <0.0020
Th <0.0020
<0.00080
Sn <0.010

Ti <0.0050
0.056*
U <0.0040
V. <0.0040
Yb <0.0020
Y <0.080
Zn  <0.040
Zr <0.010

EEEREEREROPERERERIZE™
3

s - solution standard element

{over)
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Certificate of Analysisg

-GRADE SOLUTION 1000 pg/mL Phosphorus in H,0

Catalog Number: CGP1-1, CGP1-2 and CGP1-5 , @1@38'”
Lot Number: T-P0O1118 v THORGANIC LABS/RADCHEM LARS
ST R VBT )
Starting Material: Phosphoric Acid g"f{_i ;g:'L;:“r: E;rf ~ i)ij 0'5'5(2*/(23“““"" -
Starting Material Purity: 99.999% e r *F’F-"HE:;‘S“ e PG/OV /MWK
Starting Material Lot No: . J18804 DATE OFENED: ______05/o0\/ox ____

| INORG: __40MaQ_____FO:__£5180
CERTIFIED CONCENTRATION: 1004 + 2 ug/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 uncertamty

Certified Value (z) = 2 X Uncertainty () = ZHES B

o (n)'2

numbe"rf:szgf measurerhents ¢, Y.8; = The summation of all significant
- estimated errors.

(%) = mean x; = individual results

Classical Wet Assay: 1004 + 2 pg/mL
Method: Acidimetric Titration vs NIST SRM 84k KHP

Instrument Analysrs 1000 = 3 pg/mL

The independent samples t-test was used to determme if there'is agreement be'u" een the above assay methods at the 95% confidence mterval.
Both methods were compared and showed agreement wi ! ‘uncertainf
CRM. :

TRACE METALLIC IM‘PURITIEg DE

Custom- Grade solutlons tested for trace metallrc impuri '

*i“‘

%

MS:AND ICP OES IN pg/mL:

i in an ULPA-Filtered Clean Room.

_Pro <0.000030

0 Al <0.040- M Dy _ M  Te <0.0030
M Sb 0.012 M Er M M’ "Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu M “M  Rh -.<0.00010 M TI <0.00010
M Ba <0.0010 M 'Gd <0.00010 M «M Rb. <0.00010 M. Th .<0.00010
M Be <0.000050 M Ga 0.00070 o _M_ +Ru  <0,00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M. M "~ Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M_ “Nd- ;1 <0.00020 n Sc n Ti

M Cd <0.00030 M Hf <0.00020 O Ni <0.050 O Se <0.40 M W <0.0010

0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0O Si <0.020 M U <0.00020
M Ce <0.00050 M In .<0.030 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M 'Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 s P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn 0.0035
M Cu 0.080 M Pb- <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL (over)

QA:KL neva12200208

Inorganic Ventures, Inc. |

195 Lehigh Avenue « Suite 4 ¢ Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799  FAX (732) 901-1903 U 1 52 00 q
Technical Support: 800-569-6799 ’




inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” '

: 010288&

b.0 DESCRIPTION OF CRM  Custom-Grade 1000 ug/mL Silicon in H20 tr. HNOs tr. HF

Catalog Number: '~ CGSM-1,CGSI1-2, and CGSI1-5

Lot Number: » W-S102082

Starting Material: Si02 .

Starting Material Purity (%): 99.996367 oD EaNIE LABS/R #&gg/gléms?s 163
Starting Material Lot No C05310C DATE EXFIRED: ____OT /oy a0y
Matrix: H20 tr. HNO3 tr. HF  DATF OFFENED: HolRDLO% .

INORG: _ M)853  FO:__F53370

3.0 CERTIFIED VALUES AND UNCERTAINﬁE

. Certified Concentration: 1000 + 5 ug/
Certified Density: 1 002 g/mL (measured at 22° C)

The Certified Value is based upon the most precr
calculation of the certified value and the uncer

Certified Value (5 = er'x,
n .

thod used to: analyze this CRM The following equations are used in the

Uncertainty () =_2lters A'2
o'

40 TRACEABILITY TO NIST AND V.
0 “Property of the result of a meast
national or international standards;-throtigh an unbroken chain.of compansons all havrng stated uncertainties.” (ISO VIM 2nd
ed., 1993, definition 6.10) ] :
O This IV product is Traceable to NIST via drrect companson to NIST SRMs The uncertainties for each certified value are
reported, taking into account the SRM uncertalnty error and the measurement weighing and volume dilution errors.

4.1 Assay Method #1 1000 5 pglmL (Avg 2 runs)
ICP Assay NIST SRM 3150 Lot Number: 991108
Assay Method #2 1001 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2




42 BALANCE CALIBRATION - Ail balances are checked daily using in-house procedure number 6-1IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Comp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. : .

43 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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. @ i 0 2 8 e
AU SJ

50 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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.

o A 0.02730 M Dy < 0.01358 O Li < 0.00009 M Pr < 0.00068 M Te < 0.06791
M Sb < 0.00113 M Er < 001132 M Lu < 0.00091 M Re < 0.00226 M Tb < 0.00068
M As < 0.02264 M Eu < 0.00679 O Mg < 0.04991 M Rh < 0.00226 M Tl < 0.00226
M Ba < 0.02264 M Gd < 0.00226 M Mn < 0.00906 M Rb < 0.00226 M Th < 0.00226
O Be < 0.00091 M Ga < 0.00226 O Hg < 0.04991 M ‘Ru < 0.00453 M Tm < 0.00091
M Bi < 0.00091 M Ge < 0.01358 M Mo < 0.00453 M Sm < 0.00226 M Sn < 0.01132
0B 0.02409 M Au < 0.00679 M Nd < 0.00453 ‘0 Sc < 0.00091 QT 0.01325
M Cd < 0.00679 M Hf < 0.00453 O Ni < 0.01044 M Se < 0.01811 M W < 0.02264
O Ca  0.00135 M Ho < 0.00113 M Nb < 0.00113 s Si M U < 0.00453
M Ce < 0.01132 M iIn < 0.02264 n Os M Ag < 0.00453 o) < 0.00408
M Cs < 0.00068 M Ir < 001132 M Pd < 0.01132 O Na 0.02008 M Yb < 0.00226
O Cr < 0.00681 O Fe < 0.00499 O P < 0.02269 O Sr < 0.00032 M Y < 0.09055
M Co < 0.00679 M La < 0.00113 M Pt < 0.00453 0 § < 0.11342 ‘M Zn < 0.04528
O Cu < 0.00454 M Pb < 0.00679 O K < 0.00771 M Ta 0.00200 M zZr < 0.01132
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods’

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store end use et 20 £ 4%€. Do et pipet from cortainer. Do net retum
portions removed for pipetting to container. )

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 28,0855, +4; 6; SI(OHXMF)*

Chemical Compatibility - Soluble in HCl, HF, HsP O. H;S0. and HNO, asthe SI(OH)M(F)*-. Avoid neutral to basicmedia.
Unstsble st ppm levels with metals thet would pull F-sway §.e. Do nat mixwith Aksline o Rare Earths, or high levels of transition
elements unless they are fuorinated). Stablewith most inorganic snions with atendency to hydrolyze forming silicic acid (silicic
acidis soluble upto ~100 ppm inwater)in all dilute acids except HF . E

Stability - 2-100 ppb levels - stability unknonn - (alone o mixed with all other metals) asthe Si(OH),(F)*. 1-10,000 ppm single
element solutions as the SICOH).{F)> chemicaily steble for yeersin 2-5 % HNOg /trace HF in & LDPE container.

5i Containing Samples (Preparation and Solution) - Metal (Soluble in 1:1:1 HO FHF FHNO,} Oxde - S0z, amorphic (Dissolve
by heating in 1:1:1 Hz0 /HF fHNOg), Oxitle - cuartz (Fuse in Pi%withNa2COg); Geological Samples (Fuse in Pt%ith NaL Oy
folloned by HCI solution ofthe fuseate), Organic Matrices conteining silicetes and non volatile silicon compounds (Dry ash at
450€ in Ptvand dissolve by gentlywarming with 1:1:1 HO S HF 7 HSO. o fuse / ash with NaL0, and dissolve fusesate with HC/
H:O } Silicone Qils - dimethyl sllicones depolymetizeto form voletile monomer units when heated {(Measure directly in alcoholic
KOH xylene mixturewhere sample is tredted first withthe KOH & 60100 =€ to "unzip"the Si-0-Si polymeric structure or digest
with concentrated H.SO.H.0; followed by cooling and dissolution of the dehydreted silicawith HF ) Note thet the direct analysis of
silicone oils in an organic solvent wil result in false high results due to high vapor pressure of volatile monomer units like
hexamethylcycldrisioxane. The KOH forms the K2'Si(CH, )0 salt which is not volatile et room temperature.

Atamic Spectroscopic Information (ICP-OES D.Ls aregiven as radial/aial view):

Techniqueline Estimated D.l. Order Type Interferences (underiined indicates severe atwibioncs.)
ICP-OES 251611 nm 0012/0.003 pgiml. 1 ion Ta,U,Zn, Th
ICP-OES 212412nm 002 7 0.01 pgimL 1 ion Hf, Os, Mg, Ta
ICP-OES 28818 nm 003 /0004 pgiml 1 ion Ta, Ce, Cr, Cd, Th
ICP-MS 28 amu 4000 - 8000 ppt nia M’ "N, *C"O
010290

HF Note: This standard should not be prepared or stored in glaés.

8.0 HAZARDOUS INFORMATION - Please refer fo the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by: : '
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net international Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QM!), Hong Kong (HKQAA),
Columbia ({CONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSA), Israel (SI1), ltaly (C1SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/EC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABS/RADCHEM LaRSTS. 942

DATE RECEIVED: ___ OG/R0/0D .o
DATE EXPIRED: ___ QT/OW/S0N .
DATE OFENED: _____ Q@303 ..

INDRG:  M\Sd. FO: _F33d70. ...



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

1M SHELE LIFE

1§ el Lie T

41.4 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. :

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
-assigned a one-year expiration date.

Certification Date: February 24, 2003

Expiration Date:

0142004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS R

Certificate Prepared By: JpAnh Struthiers

Certificate Approved By:. .

Certifying Officer:




CUSTOM GRADE SOLUTION
Catalog Number: CGTI1-1, CGTI1-2 and CGTI1-5
Lot Number: T-TI02039

INORGANIC LABRS/RA

DaATE RECEIVED: _ / /
Starting Material: Titanium Metal  paTE EXRIRED: -/ /-
Starting Material Purity: 99.999% AT Y u é
Starting Material Lot No: F29114 [I'zggmul:gg%é;“zzgu Lzt
CERTIFIED CONCENTRATION: 1010 + 3 yg/mL

1000 pg/mL Titanium in 1.4% HNO, (abs) tr. HF
This standard should not be prepared or stored in glass.

CH

Certificate of galpslz V

MLARS

The Certified Value is based upon the most prectse method used to analyze this CRM. The following equations are used in the

calculation of the certified value and the uncertain

Certified Value (%) = E X i.iJﬁce{rtaﬂinty (%) = |( 1272 @1@29‘-
n ] S (n)uz
(%) = mean x; = individual rqsdif»s —“:hu’f})ber 6f-«:(neasurements " ZS, The summation of all sngnlflcant

Calculated Value: 1002 pyg/mL
Method: Calculated, based on startmg materlal

Instrument Analysus 1010 3 pg/mL (Average of 3

estlmated errors.

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.011 g/mL

QA:KL nev.0s050208

Dy .. "<o.oooeq-,

O - checked by ICP-OES i - spectral interference

n - not checked for

0 Al <0.010 M <0.000030 M Te <0.0030
M Sb <0.000050 M Er .<0.00050 <0.00010 M Tb <0.000030
M As <0.0010 M Eu <oooos‘ 0 ; <0.00010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 M “M" " Rb. <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 o M "<0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M M <0.00010 M Sn <0.00050
Q0 B <0.050 M Au <0.00030 = I~ M o o} <0.0020 s Ti

M C€d <0.00030 M Hf <0.00020 ‘0 ¥ Ni, s <0.050 o <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M " <0.000050 o <0.010 M U <0.00020
M Ce <0.00050 © In <0.020 [ . M <0.00020 M <0.00020
M Cs <0.000030 M Ir <0.00050 M <0.00050 o) 0.12 M Yb <0.00010
M Cr <0.00050 0 Fe <0.010 i P M St <0.000050 M Y  <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 i S M Zn 0.19

Q0 Cu <0.040 M Pb <0.00030 n K 0.23 M Ta <0.00070 M 2Zr <0.00050

s - solution standard element

{over)

195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799

Inorganic Ventures, Inc.

Quality Assurance Manager
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inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 » 732-901-1900 ¢ fax;: 732-901-1903
e-mail: ivsales@ivstandards.com * website: www.ivstandards.com

certificate of analysis
Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufapturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are

determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),

ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” :

010293

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Strontium in 0.1% (abs) HNOs
Catalog Number: CGSR1-1, CGSR1-2, and CGSR1-5
Lot Number: T-SR01123
Starting Material: SrCo3 INORGAMIC LABS/RADCHEM LARGR. 2063
Starting Material Purity (%):  99.9951 DATE RECEIVED: _*__“Q,gq,/"_ag/wg_?;w_ww
Starting Material Lot No 22593 DATE EXPIRED: __ OT/C\800% .
Matrix: 0 DATE OFENED: Ot/ aAled. .

¢ 0.1 /0 (abS) HN03 [NDPE‘: .,..,,?-.!_Ls.l.-_\..._.mMM-.-F;.D: ‘..,.__E.sma,.:é..z.g....m..._

CERTIFIED VALUES AND UNCERTAINTIE

Certified Concentration: 998 + 2 pg/mL g
Certified Density: 1 .qu’rg/mﬁ"(meaggfe&‘ at22°C)’ -

The Certified Value is based upon;thé“mosl preéiée ( { analyze thié CRM.«":[he following equations are used in the
calculation of the certified value and'the uncertainty; - » L

Certified Value () = 2x;

|tS Lo

n i ‘,?\ o
: measurements.
Uncertainty (&) = 2[(Zs i 4 umniation of all significant estimated errors.
(ny@ (Most common are th from instrumental measurement,

d the fixed error reported on the

bove assay methods at the 95%
| uncertainties. This agreementis a

The independent samples t-test was used to d
confidence interval. Both methods were compart
confirmation of the accuracy of this CRM. - -~

TRACEABILITY TO NIST AND OBTAINED BY INDEPENDENT METHODS

* “Property of the result of a measurement or the value of a standard Whéfeby it canjpé:related to stated references, usually
national or international standards, through an uribroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10) P . AN

* 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 ‘ejrrgfr, and)vthe,,mgagu’remgpt, ‘weighing and volume dilution errors.

41 Assay Method #1 998+ 2 ugiml
EDTA NIST SRM 928 Lot Number: 880710
Assay Mgthod # 1002 £ 8 ug/mL

ICP Assay NIST SRM 3153a Lot Number: 990906



42 BALANGCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used

for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The 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 andfor class 2 analytical weight set. These weights are tested annually by
a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. '

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final deﬁg;aép a}zegaﬁf)rated 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, 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 NIST test report Nos. 81 1/258522, 811/2557078, and 236090.

44 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 ICP/MS AND ICP-OES IN ug/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 ym.

O Al < 0.00090 M Dy < 0.00600 O L < 000003 M Pr < 000030 Q Te < 0.10000
M Sb < 000050 M Er < 0,00500 M Lu < 000040 M Re < 000100 M Tb < 0,00030
O As < 0.00500 M Eu < 000300 Q Mg 000037 O Rh < 0,00600 M T < 000100
M Ba  0.04001 M Gd < 0,00100 O Mn 000018 i Rb M Th < ¢.00100
O Be < 0.00009 M Ga < ¢,00100 O Hg < 0.01500 O Ru < 000300 M Tm < 000040
M Bi < 000040 M Ge < 0.00600 M Mo < 0,00200 M Sm < 000100 M Sn < 000500
O B < 0.,00060 M Au < 000300 M Nd < g,00200 M Sc < 0.01000 M Ti < g.05001
M Cd < 0.00300 M Hf < 000200 Q Ni < 0,00300 Q Se < 005000 M W < 001000
O Ca  0.03600 M Ho < 000050 M Nb < 000050 Q Si 0.00056 M U < 000200
M Ce < 0.00500 Q In < 000200 n Os M Ag < 0.00200 M < 0.00200
M Cs < 0.00030 M iIr < 000500 -9 Pd < 000400 Q Na 000520 M Yb < 000100
O Cr < 0,00080 Q Fe  0.00080 O P < 0.00480 s Sr O Y < 0.00004
M Co < 0,00300 M La < 0,00050 M Pt < 000200 n s M Zn < 0.02000
O Cu < 000140 M Pb < 000300 0 K < 000170 M Ta < 000700 M Zr < 0.00500
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0

INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 + 4°C. Do rot pipet from cortainer. Do not retum
portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Number; Chemical Fom in Solution - 87.62; +2; 6; Sr(H.O)*

Chemical Compatibility - Soluble in HC, and HNO,. Avoid H.SQ,, HF and neutral to basic media. Stablewith most metals and
inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, sulfate, oxalate, chromate, arsenate and tungstate
in neutral aqueous media. .

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1 - 3.5% HNO, / LDPE container.

Sr Containing Samples (Preparation and Solution) - Metal (Best dissolved in diluted HNO; ); Ores {(Carbonate fusion in Pt
followed by HCl dissolution); Organic Matrices (Dry ash and dissolution in dilute HCI).

Atomic Spectroscopic Information (ICP-OES D.L.s are given as radial/axjal view):

Technigue/Line Estimated D.L. Order

Twpe Interferences (underlined indicates severe at= concs.)
ICP-OES 407.771nm  0.0004 / 0.00006 pg'mL. ion U Ce
ICP-OES  421.552nm ~ 0.0008 / 0.00004 pg/ml. ion Rb

1
1
ICP-OES 460.733nm  0.07/0.003 pg/mL 1 dom Ce
ICP-MS 88 amu  1200ppt na M TMGe"O, YDz, veLyrz, Tepf:




8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.

. LITY STANDARD DOCUMENTATION ,
10.0 QUA TATIO! 04029C

. 10.1 iSO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network: ’
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA)
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
.Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Siovenia (SIQ), Spain (AENOR), Switzerland (SQS)

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"
- Chemical Testing - Accredited A2LA Certificate Number 883.01 »
[ACcREDITED|

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chmese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

‘ 10.6 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CRM SHELF LIFE

Certification

| Y 20ip Dale
Date ©‘\\ 1V ShelfLife (Das fo Vear
‘ »

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date,

Certification Date: October 31, 2002

Expiration Date:’
INORGANIC LARS/RADCHEM LARST 2482 | 0182004
DATE RECEIVED: ___06/0/03

DATE EXFIRED: ___ oT/ov/acos
DATE OFENED: oolarion

INORG: __M1584% . FO: ”ES,&Q_'Z___W,_.,



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator g: ;’

Certificate Approved By: i i
Katalin Le, QC Supervisor K,r\/fﬂ\_/‘/\ ~. £

01029¢

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P : /i
R Rains
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inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

. phone: 800-669-6799 ¢ 732-901-1800 ¢ fax: 732-901-1903
e-mail: |vsales@|vstandards com ¢ website: www.ivstandards.com

certrfrcate of analysis

Inorganic Ventures / IV Labs is an 1ISO 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 ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” :

o 010297
DESCRIPTION OF CRM  Custom-Grade 1000 wg/mL Tin in H20 tr HNOa3 tr HF
Catalog Number: CGSN1-1, CGSN1-2, and CGSN1-5
Lot Number: T-SN01110
Startir_rg Material: » #1, #2 SN SHOT

Starting Material Purity (%):  99.9969

Matrix: H20 tr HNO3 tr HE =~ DATE EX m wloy/aend. T
| DATE OFEMED: DIRBLOD
CERTIFIED VALUES AND UNCERTAlNT"E‘S‘ | INORG: WO, . FO:_FoGrl .

Certified Concentration: 1003+ 5 ug/m :
_ Certified Deneity: 1 000 g/mL (measured at 22° C)

The Certified Value is based upon the most preclse ethod used to analyze thrs CRM The followrng equations are used in the
calculation of the certified value. and the uncertamty :

Certified Vale (O = g '

Uncertainty (+) =_2lters EIE .

0 “Property of the result of a measu; he»value of a-standard whereby it can be related to stated references, usually
national or international standards, through an unbroken cham of comparisons all havmg stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10) :

O 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 welghlng and volume dilution errors.

4.1 Assay Method #1 10035 pglmL (Avg 2'runs)
ICP Assay NIST SRM 3161a Lot Number: 993107
Assay Method #2 1000 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested ’
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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.
01023¢&

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN ug/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 um.

Q A 0.00100 M Dy < 0.01217 O Li < 0.00002 M Pr < 0.00061 M Te < 0.06087
0 Sb < 0.01000 M Er < 0.01014 M Lu < 0.00081 M Re < 0.00203 M Tb < 0.00061
M As < 0.02029 M Eu < 0.00609 0 Mg < 0.00003 M Rh < 0.00203 M T < 0.00203
O Ba < 0.00070 M Gd < 0.00203 M Mn < 0.00812 ‘M Rb < 0.00203 M Th < 0.00203
M Be < 0.00101 M Ga < 0.00203 O Hg < 0.01500 M Ru < 0.00406 M Tm < 0.00081
M Bi < 0.00081 M Ge < 0.01217 M Mo < 0.00406 M Sm < 0.00203 S Sn

0 B < .0.01200 - M Au < 0.00609 M Nd < 0.00406 M Sc < 0.02029 M Ti < 010144
O Cd < 0.00500 M Hf < 0.00406 O Ni < 0.01000 M Se < 0.01623 M W < 0.02029
O Ca < 0.00150 M Ho < 0.00101 M Nb < 0.00101 O si 0.02700 M U < 0.00406
M Ce < 0.01014 M In < 0.02029 n  Os M Ag < 0.00406 M < 0.00406
M Cs < 0.00061 M Ir < 0.01014 M Pd < 0.01014 O Na 0.00325 M Yb < 0.00203
M Cr < 0.01014 O Fe < 0.00110 O P < 0.00500 M Sr < 0.00101 M Y < 008115
O Co < 0.00200 M La < 0.00101 M Pt < 0.00406 N S M Zn < 0.04058
M Cu < 0.01217 M Pb < 0.00609 O K < 0.00200 M Ta < 0.01420 M Zr < 0.01014
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhennot in use. Store end use at 20 + 4. Do not pipet from cortainer. Do na retum
potions removed for pipetting to container. '

Atamic Weight; Valence; Coordination Humber; Chemical Formn in Solufion - 118.710, +4; 4,5, 6,7,§ Sn(OH),F,*~

Cheamical Compatibility - Soluble in HCl and dilute HF / HNO,. Awid neutral to basic media. Unstable st ppm levels withmetals
thatwould pull F-emay. (.e. Do not mixwith Alkaline or Rare Earths ar high levels of transition elements unlessthey are
fluorinated.) Stable with most inoryanic anions provided i is in the chemical form shown above.

Stability - 2-100 ppb levels stsble (slone or mixed with all other metals thet are & comparsble levels) esthe SA(OH)F,*» for 1 year
in 1% HNO, s LDPE cortainer. 1-10,000 ppm single element solutions asthe S(OH)F > chemically stable for years in 2-5% HNO,
{trace HF in aLDPE cortairer.

Sn Curl.a'nirq Samples (Preparation and Solution) - Metal (Soludle in HF FHNO, or HCI); Oxides - SnO (soluble in HCI), SnO,
-very resistent to all acids incuding HF (Fusionwith equal patts of N&,CO, end S. 1t isthen soluble inwater o dilute acids asthe
thiostarnate.); Alloys (Trest first 0.1 g with 10mL conc. H.SO. to boiling until the alloy disintegretes and neatly all of the sulfuric
acidis expelied. Then add 100 mL O, free weter and 50 mL of conc HC| or transfer to & plastic container and add 1 mL HF in
either case warming gertly to bring about solution.) Organic Matrices (Volatility end precipitation of the insoluble stennic oxide are
problems. Consulistion of the litersture should be made for individuel mstrices / Sn compounds.)

Atamic Spectroscopic Information (ICP-OES D.L.5 aregiven as radial/axial view): :

TechniguelLine EstimatedD.l.  Order Twpe Intesferences funderiined indicates severe at wiboncs.)
ICP-OES 18998anm  0.03/0.03 gL 1 ion

ICP-OES 242949nm  01/001pghml 1 glom W, Mo,Rh Ta, Co 9o
ICPMS 120 amu 5 ppt nla M 1], 1*RUMO, PO §1023%

HF Note: This standard should not be prepared or stored in glass.

8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of IQ Net International Certification Network: :
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAV), 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)
102 ISO/IEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration”

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers™
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners: _
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD~45662A (Obsolete/Observed)

LABRS/RADIHEM LaRs P9 369
IVED: ___ 3/3G[0D
CAPIRED: . B/ovL oo
DATE OFENED: ,&.Zﬂ.ﬁ/gémm..__._..,.
INORG: YOG . FO: __E5)07 .



11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopenéd, and

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM

shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. 'Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
assigned a one-year expiration date.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be

12.0

Certification Date: December 17, 2002
Expiration Date: -

XPIRES

182004

NAMES AND SIGNATURES OF CERTIFYING OFFICERS
Certificate Prepared By: '

Debbie Newrnan, QA Administrator .
Certificate Approved By: Kataurj'f‘t_e, QC Supervis
Certifying Officer:




1.0

2.0

3.0

4.0

inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799  732-901-1900 » fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com -

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

- . 040301

DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Bismuth in 3.5% (abs) HNOa

Catalog Number: CGBM-1 and CGBI1-5

Lot Number: W-BI01089

Starting Material: Bi needles

Starting Material Purity (%):  99.999090 INORGANIC LABS/RADCHEM |AKS .26t

Starting Material Lot No G25L16 DATE RECEIVED: . QT/3) o>
- Matrix: 0 DATE EXPIRED: . O%/ov/3C0%

3.5% (abs) HNOs 1y ve nFENED: Y/
NORIG: ) ‘0z

CERTIFIED VALUES AND UNCERTAINTIES INORE: 3900 FO:_F53383

Certified Concentration: 1002 + 4 pg/mL

Certified Density: 1.026 g/mL (measured at 22° C)

The Certified Value is baséd 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 (1 = eryy i = mean
n ¥ = individual resutts
n = nurrber of measurerrents
Uncertainty (£ =_2[{ers, ¥\ BS = The surmmation of all significart estineted errors.
(= (Most conmon are the errar sfrominstrurrental measurerrert,

weighing, diltion to volurre, and the fixed error reported onthe
NIST SRM certificate of analysis.)

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

O “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.” (SO 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 certified value are
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors.

4.1 Assay Method #1 1002 £ 4 ug/mL (Avg 2 runs)
ICP Assay NIST SRM 3106 Lot Number: 991212
Assay Method #2 1002 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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42 BALANCE CALIBRATION - Al balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared o Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is. 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

43 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 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 NiST test report Nos. 811/258522, 81 1/2557078, and 236090.

44 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 ICP/MS AND ICP-OES IN pg/mL
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

O Al 000012 ‘| M Dy < 0.01202 0 Li < 0.00002 M Pr < 0.00060 M Te < 0.06008
M Sb < 0.00100 M Er < 0.01001 M Lu < 0.00080 M Re < 0.00200. 'M Tb < 0.00060
M As < 0.02003 M Eu < 0.00601 O Mg 0.00070 M Rh < 0.00200 M ;|'|‘ < 0.00200
M Ba < 0.02003 M Gd < 0.00200 O Mn < 0.00020 M Rb < 0.00200 M Th - < 0.00200
M Be < 0.00100 M Ga < 0.00200 O Hg < 0.01500 M Ru < 0.00401 M Tm < 0.00080

Bi M Ge < 0.01202 M Mo < 0.00401 M Sm < 0.00200 M Sn < 0.01001
M B < 0.14018 M Au < 0.00601 M Nd < 0.00401 M Sc .< 0.02003 M Ti < 0.10013
O Cd 0.00017 M Hf < 0.00401 M Ni < 0.01602 M Se < 0.01602 M W < 0.02003
Q Ca 0.00245 M Ho < 0.00100 M Nb < 0.00100 O Si 0.00105 M U < 0.00401
M Ce < 0.01001 0 In 0.00105 n Os M Ag < 0.00401 M < 0.00401
M Cs < 0.00060 M Ir- < 0.01001 O Pd < 0.00400 O Na 0.00240 M Yb < 0.00200
o] Cr 0.00020 O Fe 0.00014 O P < 0.01000 M Sr < 0.00100 M Y < 0.08011
M Co < 0.00601 M La < 0.00100 M Pt < 0.00401 0°'S < 003000 | O zn  0.00008
O Cu 0.00014 O Pb 0.00135 0 K 0.00039 M Ta < 0.01402 M Zr < 0.01001
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sesledwhen not in use. Store end use st 20 £ 4%, Do not pipet from corteiner. Do nat
retum portions removed for pipetting to cortainer.

ftanic Weight; Valence; Coordination Humber; Chemical Fommn in Solution - 208.9804; +3 6 ;Bi(O)H.0)"

Chemical Compatibility - Stable in HCI, HNO,, H,SO and HF .Avdd hasic media forming msoluble hydraxide. Stable with most
metals and i morgenlc anions in acidic media. Many saktstha are insoluble in weer are solublein HCI, HNO, and HF. Themejor
problem with Bi** is its tendency to hydrolyze at higher concertretions ar in dilute scid. Nitric acid solutlons should be 5% tohold
the Biin solution in the 10010 10000 pginl. concertrdion range -

Stabikty - 2100 ppb levels steble for monthsin 1 % HNO, /LDPE contsiner. 1-10,000 ppm solutions chemically stable for yearsin
5-7%HNO, {LDPE cortainer.

Bi Containing Samples (Preparation and Solution) - Metal (soluble in HNO, ); Ovides ( Soluble in HNO, ¥ Alloys (Dissolve in
conc. 4:1 HCH HNO,. Hesting may be regquired.) Organic based (dry ash & 450~ and dissolve ash in HNO, or acid digestion with
conc. hat sulfuric acid adding hydrogen peroxice dropaise and carefuly urtil dear.)

ftamic Spectroscopic Information (ICP-OES D.L.s aregiven as radial/axial views):

Techniqueldine Estimated 1.1, Order Twpe Interferences (uncerlined indicates severe atefoncs.)

ICP-OES  223.061 nm 004 /0.005pgmL 1 atom  Th,ir, TiCu

ICP-OES  306.772 nm 0.08 /001 pginl. 1 atom ThU, Zr Hf, Fe v

ICP-OES ~ 222.825 nm 01/002 poinl 1 atom Cr Hf Ce, Os : ~
ICP-MS 208 amu 2 ppt " na M’ e @103009

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION ‘

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gemmany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (SII), Italy (C1SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC) Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 1SO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
AZ2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei {CNLA), Czech Republic
(NAQ), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaly (SIT)
(SINALY), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netheriands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (iPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

' 10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LaRS/RADCHEM LARST. 59

DATE RECEIVED: ___ OT/O\Vo> ..
(DATE EXFIRED: ___ o8/o\ La(pugmm_"_m
- DATE OFENED: ____ od/oN oD T

I NOFG: 5309 PO ESIIRD



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY @1 0394

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. :

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be

assigned a one-year expiration date.
Certification Date: March 28, 2003

Expiration Date: W

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' i




Certificate of %[n[ysts v

' o-GRADE SOLUTION 1000 wg/mL Lanthanum in 1.4% HNO, (abs)
Catalog Number: CGLA1-1 and CGLA1-5

016305
Lot Number: T-QLA01057 | INORGANIC LABS/EADCHEM LAES
Starting Material: Lanthanum Oxide DA‘]E_ RE':;E"‘ ]E'Y_ED' BN <) VTGV Lo Y
; ; e DATE EXPIRED: _ 09 /01 /00
Starting Material Purity: 99.999% DATE DPENED: TV
Starting Material Lot No: ' LA-0-5-017 ' F 2L,

INORG: L\&m ﬂﬂﬂﬂﬂ FO: __E833N ____
CERTIFIED CONCENTRATION: 1002 + 3 yg/mL

The Certified Value is based upon the most precnse 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,, Uncertainty () =_2[(2s )?]"2

(n)1l2

(%) = mean x; = individual results : n = number of measurements ¥S; = The summation of all significant
i : estimated errors,

Classical Wet Assay: 1002 + 3 ngmL

Instrument Analysls 1007 3 pglmL
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interval. Both methods were compdreu and shdwe |
‘accuracy of this CRM. “ E

TRACE METALLIC IMPURITIES DETERMINED BY ICP- MS”AND ICP OES IN yg/mL:

Custom- Grade solutlons tested for trace metalllc |mpur|t|es by ICP MS'we

0 Al <0.040 M- Dy <oﬂ.{oooe O Pr <0.020 M Te <0.0030
M Sb <0.000050 M E  0.0010 M "M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M M Rh <0.00010 M TI <0.00010
0 Ba <0.020 M Gd 0.039 M Mn 40" M _Rb <0.00010 M Th <0.00010
M Be - <0.000050 M Ga <0.00010 “+ . 0O 3 90,080 M “Ru  <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 © M Mo <0.00020 M Sm  0.00040 M Sn <0.00050
0 B <0.020 M Au <0.00030 M Nd* 0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 0 Ni <0.050 O Se <0.40 M W <0.0010
0 Ca <0.010 M He 0.00010 M Nb <0.000050 O Si <0.020 M U <0.00020
i Ce 0 In <0.030 n Os M Ag <0.00020 M V  <0.00020
n Cs M Ir  <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 0O P <0.050 M Sr  <0.000050 M Y <0.0040
M Co <0.00030 s La M Pt <0.00020 n S M 2Zn <0.0020
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL : {over)

QA:KSL aev.12170208

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799
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CUSTOM-GRADE SOLUTION 1000 pg/mL Palladium in 3.3% HCl (abs)

Catalog Number: CGPD1-1 and CGPD1-5
me}w /RADCHER LARS

VED: _MW‘,&/Q&./.Q;BWM

)
TRED: /o 0ot .
/2 /03 ...

Lot Number: T-PD02014

i}

Starting Material: Palladium Nitrate DAaTE EXF

Starting Material Purity: 99.999% DATE OFENED:
Starting Material Lot No: 00614 TNORGE:  A904%. .. Fs ....mj:ﬁ_&@@)‘w
CERTIFIED CONCENTRATION: 1001 + 3:ug/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 uncertalnty :

Uncertainty (&) =_2LL&;E]1_/2

(n)‘IIZ

YSi"= The summation of all significant
estimated errors.

Certified Value (%)

?.&i

(x) = mean x; = individualresults n = number of measurements

Calculated Value: 1002 ngmL
Method: Calculated, based on startmg matenal

Instrument Analysis: 1001 :+: 3 gg/mL . - n
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs 'NIST SR

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% eff:cuent for the removal of pamcles down to 0.3 um. :

<. 00060

Pr

<0.000030

M Al <0.00090 M Dy : M L.:j-<o oo1o LM M Te <0.0030
M Sb  0.0017 M Er <000050° M Lu <0, oooo4o‘§i M7 Re “'20.00010 M Tb <0.000030
M As <0.060 M Eu <0.00030 M Mg 00090 . O Rh <0020 M T 0.00010
M Ba <0.0010 M Gd <0.00010." ‘M Mn <0.00040. ' .~M. Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga 0.00026 0 Hg"<0.030 0 Ru <0.010 M Tm <0.000040
M Bi <0.000040 M Ge 0.0058 M ' Mo. <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au  0.00090 M Nd  0.00090 M Sc <0.0010 M Ti <0.0050
0 Cd <0.010 M Hf <0.00020 O Ni <0.050 0 Se <0.40 M W <0.0010
O Ca 0.040 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 Q In <0.030 n Os O Ag 0.26 0 V <0.010
i Cs M It  <0.00050 s Pd 0 Na <0.090 .M Yb <0.00010
0 Cr <0.020 Q Fe <0.050 0 P <0.050 M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt 0.016 n S M Zn  0.0030
M Cu 0.0023 M Pb  0.0022 n K M Ta <0.00070 M 2Zr <0.00050

M - checked by ICP-MS O - checked by ICP-OES n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
QA:KSL nev.0s02020n

i - spectral interference

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 + FAX (732) 901-1903 I
Technical Support: 800-569-6799 132004

Quality Assurance Manager



Certificate of Analpsis v

CUSTOM-GRADE SOLUTION 1000 pg/mL Sulfur in H,0 _ 010306"
Catalog Number: CGS1-1, CGS1-2, and CGS1-5 : ‘
Lot Number: T-S01058 . INDREANIC LAES/RADCHEM LAES
. : DATE RECEIVED: iQ/ Qa_/oa
Starting Material: H,SO o g g - e e
Starting Material Purity: 9?).969% g::‘rg B:ﬁ;;ggm" *"""*LL/-OJL&QQ&WM"WW"
Starting Material Lot No: N38818 i N —«~—--—m~'~QLQ~;3-~Q~ia mmmmmmmmmm

IMORG: 3729 FOD: _FSacs57.

CERTIFIED CONCENTRATION: 1000 + 2 yg/mL

The Certified Value is based upon the most prec1se method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertamt L .

g o

Certified Value (%) = 2 x ; S Uncér‘iéﬁinty (£) =200 232
- R B ‘) i

umber of h"leasurements ZS, = The summation of all significant

(%) = mean x; = individual résults
estimated errors.

Classical Wet Assay: 1000 + 2 ,ug/mL
Method: Acidimetric Titration \Is NIST SRM KHP

lnstrument Analysls 1003 i 4pg/mL

The independent samples t-test was used to dete N reemen
interval. Both methods were; compared and show ] hin the_sta es. This agreement is a confirmation of the
accuracy of this CRM. o "

0 Al <0.0030 M [ol% M Pr\.%ir“<’o.oooeo ' M Te <0.060
M Sb <0.0010 M M . M <Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060- " o) M= Rh <0.0020 M Tl . <0.0020
M Ba <0.020 M Gd <0.0020 M +<M Rb <0.0020 M Th <0.0020
0 Be <0.0020 M Ga <0.0020 " 07 Hg %0.011 M Ru- <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 ‘M Sn <0.010
0 B <0.010 M Au <0.0060 M Nd <0.0040 M Sc <0.020 M Ti <O0.10

M Cd <0.0060 M Hf <0.0040 O Ni <0.0023 0 Se <0.0062 M W <0.020
0 Ca <0.0037 M Ho <0.0010 M Nb <0.0010 0 Si <0.0041 M . U <0.0040
M Ce <0.010 M iIn <0.020 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 ‘0 Na <0.00010 M Yb <0.0020
M Cr <0.010 O Fe <0.0011 0 P <0.0048 M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 s S O 2Zn  0.0019
M Cu <0.012 M Pb <0.0060 0O K <0.0017 M Ta <0.014 M Zr - <0.010
M - checked by ICP-MS O - checked by ICP-CES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager L

Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support; 800-569-6799



CUSTOM-GRADE SOLUTION
Catalog Number: CGTH1-1 and CGTH1-5

1000 ug/mL Thorium in 3% HNO, (abs) 010305

Lot Number: T-THO1059

IMORGANTC L..:f'%.E*Ei /RADCHEM Laps
DATE RBECEIVED
Starting Material: Thorium Nitrate D&TE EXPIRED: {.‘ijgﬁjoag_mm T
Starting Material Purity: 99.999% DATE OPENED: 3 Qj[&%?é’smmw o
Starting Material Lot No: CO1L32 INORG: "‘335‘5 mmmmm F *f : o
\ QB0 PO FSRNG
CERTIFIED CONCENTRATION: 1001 + 3 pg/mL

The Certified Value is based upon the most precxsv . method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty :

Uncéh‘éinty (ji) =_2_[_(Zi)f]1_'2

Certified Value (%) = 2 x ,
. P i (n)112

n

(%) = mean ES The summation of all significant

x; = individual results
e estlmated errors.

_number of measurements

Classical Wet Assay: 1001 + 3* zg/imL F
Method: EDTA Titration vs NIST SRM Lead r\jltrat

|nstrument Ana|y5|s 1002 + 4pg/mL

“interval. .Both methods were compared ‘and sho
accuracy of this CRM. T

Custom-Grade solutions tested. for trace metalhc im
An ULPA-Filter is 99.9985% efflClent for

0 Al <0.00090 M Dy o M+ Pr 4. 0.00037 0 Te <0.031
M Sb <0.000050 M Er M M Ré: <0.00010 M Tb <0.000030
0 As <0014 M Eu <0.00030, o -M “Rh <0.00010 M Tl <0.00010
M Ba  0.0050 M Gd 0 M~ Rb <0.00010 s Th

O Be <0.00020 M Ga <0.00010 Bk _#% M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M° Mé <0.00020 M Sm 0.0095 M Sn <0.00050
0 B <0.00060 M Au <0.00030 M Nd 0.0026 M Sc <0.0010 0 Ti <0.00092
0 Cd <0.0045 M Hf <0.00020 0 Ni <0.0023 M Se <0.010 M W <0.0010
O Ca <0.030 M Ho  0.00022 M Nb <0.000050 0 Si <0.0034 M U 0074
M Ce <0.00050 Q0 In  <0.0020 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir  <0.00050 M Pd <0.00050 0 Na <0.00010 M Yb <0.00010
0 Cr <0.00080 O Fe <0.0011 i P M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0 S <0.072 O Zn <0.00058
M Cu <0.00060 M Pb <0.00030 0 K <0.0017 M Ta <0.00070 M Zr  0.0085

M - checked by ICP-MS O - checked by ICP-OES

n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
O.A KL Rav.050802DN

i - spectral interference s - solution standard element

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager




“GRADE SOLUTION 1000 pg/mL Uranium in 1% HNO, {abs)

: o
Catalog Number: CGU1-1 and CGU1-5 01030¢
Lot Number: T-U01056 TNOREAN L L.eaaesxr-:.:mt::rzrz‘rft /Lr—‘sEiS
i ial: : T DATE RECEIVED: 3/o2 oA ~
Starting Material: Uranium Oxynitrate il VIR T AL T———
Starting Material Purity: 99.95% DATE EXPIRED: e DLQN L OO
Starting Material Lot No: ' E14L40 DATE OFENED: /080

IMORE: _ DTN FO: __F53008 .
CERTIFIED CONCENTRATION: 1001 + 1 uyg/mL o
The Certified Value is based upon the most precise method used to analyze this CRM. The foliowing equations are used in the calculation of the certified value
and the uncertainty:

Certified Value (2) = 1 x| . Uncertainty (£) = 2i(s 2112
n . n)'2

(%) = mean x; = individual results n= nu?nbe‘gof meé’sur'e\m‘ent_s__:;( Y.S; = The summation of all significant estimated errors.

Instrument Analysis: 1001 + 1 yg/mL (Avg. 2 runs) :
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3164

Calculated Value: 1000 ug/mL
Method: Calculated, based on startmg materlal

TRACE METALLIC IMPURITIES DETERMINED BY ICP MS /AND ICP- OES IN pyg/mL:

Custom- Grade solutuons tested for trace metalllc impurities. by IC] "‘MS wel nalyzed in an ULPA-F:Itered Clean Room,

0 Al <0.20 M Dy <o 0060 M Pr - <0.00030 M Te <0.030
M Sb  0.00020 M Er %, <0.0050 M Re <0.0010%° M Tb <0.00030
k. As  <0.010 M h\<o.ooso M Rh%;, <0.0010" "~ M T - <0.0010
M Ba  0.0022 M 17<0.0010 M  Rb '€0.00107# M Th '<0.0010
0 Be <0.10 M Ga ;$<0.0010 "M Ru__.<0:0020" M Tm <0.00040
M B 0.00030 M Ge “<0.0060 M5 8m’. £0.0010 M- Sn  0.043
o B 0.0020 M  Au  <0.0030 . "M 86" 0.00080 M T 0.029
M Cd <0.0030 M Hf  <0,0020 ‘M Se <0.0080 M W <0.010
Q Ca 0.1 M Ho <0.00050 i Si s U
M Ce <0.0050 M in <O, 010 M .:iAg. <0.0020 M VvV 0.00040
M Cs <0.00030 M Ir <0.0050 Y0 . Na  0.19 M  Yb <0.0010
M Ccr 0.0047 i Fe M sr 0.0011 MY 0.56
M Co 0014 M Le 0.0014 i s M Zn . 0.020
M Cu  0.022 M Pb  0.0025 ‘M Ta <0.0070 Mz 0.00060
M - checked by ICP-MS O - checked by ICP-OES ”ri - gﬁectral ipt_erfe(encg n -. not checked for s - solution standard element
**NOTICE TO ICP-MS USERS: The 25U in this standard is depleted. The certified abundances in Atom % are as follows:
Natural IV's Certified
Abundance Abundance
Isotope Atom % Atom %
Uranium 28y 99.3 99.8 + 0.1
235y 0.70 0.195 £ 0,005

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.008 g/mL {over)  QA:KSL awaszsozon

Inorganic Ventures, Inc.
195 Lehigh Avenue « Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903 1 ‘,32 0 Uq
Technical Support: 800-569-6799




inorganic ventures / iv labs

195 lehigh avenue, suite 4,'Iakewood,' nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com * website: www.ivstandards.com

certificate of analysis

1.0| Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
1SO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

_ 010341¢
40 DESCRIPTION OF CRM  Custom-Grade 1000 Hg/mL Tungsten in 1% (abs) HNO3/1% (abs) HF
P riog (e . g . AT oor. pmes, '3&3
Cataloa Number: . ) INOREANIC LABS/RADCHEM LARS'™
e o COW1-1and COWI-5  pave RECEIVED: ____07/3M/0d
ot Number: W-W01080 DATE EXFIRED: _____of8/ov/a0N ...
Starting Material: W Powder DATE OFENED: ______ 0%/01 /0]
Starting Material Purity (%):  99.990703 INORG: 0D . FO: _ESIDXD..o...
Starting Material LotNo 21418 c31H46,002J21,E03K06,D11F29
Matrix: 1% (abs) HNO3/1% (abs) HF
30  CERTIFIED VALUES AND UNCERTAIN ES
. ~ Certified Concentration: 1001 & 2 pg/mlL. X

Certified Density: 1 006 g/mL (measured at 22° C)

The Certified Value is based upon the most precrse m hod used to analyze thls CRM The following equatrons are used in the
calculation of the certified value:and the uncertalnty 5 , :

Certified Value (1 = gr;_,

..1ne sun'mat ion of aII srgnrfrcant estlmated errors
> the errdrsfrom instrurrertal measurervent,
y d)t e fixed error reported onthe

Uncertainty (£) =_2l{ers A7 ¢ 'Ei:'i =
(n** : (Most conmon

#.0  TRACEABILITY TO NIST AND INDEPENDENT METHODS

‘Property of the result of a measure or the value of a standard whereby it can; be ‘felated to stated references usually
national or international standards, through an unbroken chain of comparisons aII havmg stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10) F
O This IV product is Traceable to NlST via drrect 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 #1 1001 £ 2 pglmL (Avg 2 runs)
ICP Assay NIST SRM 3163 Lot Number: 990209
Assay Method #2 1000 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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44

0103

4
BALANCE CALIBRATION - All balances are checked daily using in-house procedure nu'r:rgb"g'r 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. : .

THERMOMETER CALIBRATION - The thermometers used in-the determination of the final densities are 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate ali 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 ug/mb
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 particies down to 0.3 ym.

Q Al 0.01792 ‘M- Dy < 0.00595 O Li < 0.00008 M Pr < 0.00030 M Te < 0.02974
M Sb < 0.00050 M Er < 000496 = | M Lu < 0.00040 i Re M Tb < 0.00030
M As < 0.00991 M Eu < 0.00297 O Mg 0.00120 M Rh < 0.00099 M TI < 0.00099
M Ba < 0.00991 M Gd < 0.00099 M Mn < 0.00397 M Rb < 0.00099 M Th < 0.00099
M Be < 0.00050 M Ga < 0.00099 O Hg < 0.04778 M Ru < 0.00198 M Tm < 0.00040
M Bi < 0.00040 M Ge < 0.00595 M Mo 0.00050 M Sm < 0.00099 M Sn. < 0.00496 v
O B < 1.19460 M Au < 0.00297 M Nd < 0.00198 0 Sc < 0.00036 - M Ti 0.00198
M Cd < 0.00297 M Hf < 0.00198 M Ni < 0.00793 M Se < 0.00793 S w

O Ca 0.00080 M Ho < 0.00050 Q Nb < 0.06371 O Si < 0.01354 M U < 0.00198
M Ce < 0.00496 M In < 0.00991 n Os M Ag < 0.00198 M < 0.00198
M Cs < 0.00030 M Ir < 0.00496 M Pd < 0.00496 O Na 0.04778 M Yb < 0.00099
M Cr < 0.00496 O Fe < 0.03982 n P M Sr < 0.00050 M Y < 0.03965
M Co < 0.00207 M La < 0.00050 M Pt < 0.00198 n § M Zn < 0.01983
M Cu < 0.00595 M Pb 0.00060 0O K 0.03146 O Ta < 0.39820 M Zr 0.00079
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies .

For additional intended uses, contact IV Technical Staff
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8.0
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010312
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handing Keeptightly sealedwhen not in use. Store end use at 20 £ 4~¢. Do not pipet from corteiner. Do na retum

portions removed for pipetting to container. :

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 183 .85 +6 6,7,8,9 WOF J*(chemical form as

received)

Chemical Compatibi W s very readiily hyckolyzed requiring 0.1 to 1% HF solutions for stable acidic solutions. The WOF.“is

soluble in % levels of iI%I and HN& prwugedyglsﬁhei'q\fo;g ~ form. Steble st ppm levels with some metals providedit is

fluorineted. Do nat mixwith Alkaline or Rare Earths. s bes to be mixed only with other flucringted metals (Ti, Zr, Hf, Nb, Ta, Mo,

Si, Sn, Ge). Look for yellow WO, precipitete if mixedwith aher transttion elemerts & higher levels indiceting |nstab|||ty The 'y'ellow

WO. will form over a period ofweeks even in frace HF , therefore, HE evels of W multi- element blends should be ~ 1 %.

Stability - 2-100 ppb levels stable (Alone or mixed wth all other metals the are at comparable levels) asthe WOF,.* for monthsin

1L QDQ;) I-éNOl,_‘.tf LDPE cordainer. 1-10,000 ppin single element solutions as the WOF .~ chemically stable for years in1% HF in an
cortainer,

W Containing Samples (Pnapamuon and Solution) - Metal (Solukle in HF FHNO,); Oxide (Soluble in HF or NH.OH) ; Organic

Matrices (Dry ash st 450 =€ in Pt* and dissolve oxide with HF)

Atamic Spectroscopic Information (ICP-OES D.L.g aregiven ag mdmamal mew}

Techniqueline Estimated 0.1, Order  Tvpe ces (underlined indicates severe at aﬁoms)
iCP-OES 20791tnm 00370 gl 1T ion Ru In

ICP-OES 224.875nm  005/005pgmL 1 ion Co,Rh, Ag

ICP-OES 209475mnm  0.05/0.005pgimL 1 ion Mo

ICP-MS 182 amu S ppt nfa M’ 'ErO

HF Note: This standard should not be prepared or stored in glass.

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infofmation regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c. (EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QM!), Hong Kong (HKQAA)
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSALI), Israel (SlI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC) Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers”
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABS/RADCHEM LARS T 2052

DATE RECEIVED: ___ OT/3/03
DATE EXFIRED: ___  0%/01/900%

DATE OFENED: " "oa/o\fod. ==~
INORE: Haoy FO: _ESQ™RDd ...



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 01034iC

CIlzivt SHELEF LI

11 1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-ml. low density polyethylene botties. When stored under speclal condltlons
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 agencnes recommendations that solution standards be
assigned a one-year expiration date.

Certification Date: February 10,2003

Expiration Date:

182004

12.0 NAMES AND SIGNATURES OF CERTlFYING OFFICERS
. ';tratlve Assistant

Certificate Prepared By: JoAnn Struthers

Certificate Approved By;:y Kataligfi Le, Q SéPeW.M or |

Certifying Officer; Paul Gaines, Chemist, Senio ;

chmcal Direétqr P ’ ,4




Certificate of Analysgis

RADE SOLUTION 1000 pg/mL Yttrium in 1.4% HNO, (abs)

Catalog Number CGY1-1 and CGY1-5 o ‘ 0103414

Lot Number: T-Y01086 INDRGANIC LABS/RADCHEM LAES
, DATE RECEIVED: ___05/08/03 _
Starting Material: Y,0, DATE EXFIRED: _._‘__.Q@/_Qﬁu_agbg_mm_._;_
Starting Material Purity: 99.999% DATE OFENED: ___ ( Q8/abhAd
Starting Material Lot No: Y-0-5-9503201 INOEGE: __*30@‘&__*_pm‘ __fﬁa_\gl mmmmm

CERTIFIED CONCENTRATION: 1004 + 3 ug/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 {z) = X x,, Uncertainty (£) =_2[(0s §3]'2

o P o

(x) = mean x; = individual results %, na = number.of measurements -, 2,8y = The summation of all significant
S . = 4 “i gstimated errors.

Classical Wet Assay: 1004 + 3 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nltrate

Instrument Analysis: 1004 4pg/mL
Method: Inductively Coupled Plasma Spectroscow ( >P) s

ST SRM 31 67a

The independent samples t- test was used to determme if there '|s agre ,ment between the above assay methods at the 95% confrdence
interval. Both methods were compared and showed agreement :
accuracy of this CRM.

TRACE METALLIC IMPURITIES DETERMINED BY ICP- MS AND ICP-OES IN pg/mL:

Custom- Grade solutlons tested for trace metallic |mpur|tles by iCP-Ms were nalyzed m an ULPA-FlItered Clean Room.

O Al 0.00021 M Dy <0.0060 | M Pr .<0.00030 M Te <0.030
M Sb <0.00050 M Er  <0.0050 -0 _.M="Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0,0030 i Q ‘M Rh  <0.0010 M Tl <0.0010
M Ba <0.010 M Gd <0.0010 o] M Rb «0.0010 .M Th <0.0010
M Be <0.00050 M Ga <0.0010 O H . UM __Ru" <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 . M Mo“%00020 M  Sm <0.0010 M Sn <0.0050
0 B <0.00014 M Au <0.0030 M* :Nd <0.0020 ‘0 sc  0.00024 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 M Nii ©<0.080" M Se <0.0080 M W . <0.010
0 Ca 0.00014 M Ho <0.00050 M Nb <0.00050 0 Si  0.000077 M U <0.0020
M Ce <0.0050 M In <0.010 n Os M Ag <0.0020 0 V <0.00080
M Cs <0.00030 M Ir <0.0050 0 Pd <0.10 Q0 Na <0.050 M Yb <0.0010
M Cr <0.0050 Q Fe  0.0015 Q0 P <0.070 M Sr <0.00050 s Y

M Co <0.0030 M La <0.00050 M Pt <0.0020 0 'S <0.043 M Zn <0.020
M Cu <0.0060 M Pb. <0.0030 Q K <0.10 M Ta <0.0070 Q Zr <0.00070
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL ' {over)

OA KL Rav.0818020N

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support: 800-569-6799 N
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Certificate of gnalpziz

CUSTOM-GRADE SOLUTION 1000 pgimi. Zirconium in 0 t. W t. Ho{

Catalog Number: CGZR1-1 and CGZR1-5
This standard should not be prepared or stored in glass.

016317

INDRGANIC LARS/RADCHEM LARS

Lot Number: T-QZR01062 ' DATE RECEIVED: ___ 09/x/e3
DATE EXFIRED: o3 /ov/goom ..
Starting Material: Zirconium Metal DATE OFENED: ____ 0ADIG3 .
Starting Material Purity: 99.999% TG qs& ' s EsoeQ
Starting Material Lot No: SP4811A L I '"“"_”"i””@"m""

CERTIFIED CONCENTRATION: 1005 + 6 Hg/mL

The Certified Value is based upon the most precisé method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertamty‘ ik S

Certified Value (%) = E X ; e ; U>n'cer{é'ir'1ty (£) = 2[(25 222

n (n)112

umber of .niéagurements ysy = The summation of all significant

(%) = mean % = individual reslilts
: estimated errors. -

Instrument Analysis: 1006 + 6[{9/;;!'. {Average of! 2 T
Method: Inductively Coupled Plasma Spectroscopyl(ICP vs:NIST SRM 3169

Calculated Value: 1000 yg/mL (For |nformat|onal
Method Calculated based on, startmg matenal

BY. iCP- I‘\IIS AND ICP OES IN Hg/mL:

S b IC M were re a alyzed inan ULPA-FIItered Clean Room.

Custom-Grade solutions tested for trace metallic impu
An ULPA-Filter is 99.9985% efﬂCIent for the removal of p:

0O Al 0.055 M Dy <0012 o] M <0.00059 M Te <0.059
M Sb  0.00017 M Er '<0.0098 M M  <0.0020 M Tb <0.00059
M As <0.020 M Eu <0,0059 0. M <0.0020 M Tl <0.0020
M Ba 0.013 M Gd <0.0020 o] M+ <0.0020 M Th <0.0020
0 Be <0.10 M Ga <0.0020 0 M '<0.0040 M Tm <0.00079
M Bi <0.00079 M Ge <0.012 0 M. sm <0.0020 M Sn  0.0011
i B M Au <0.0059 .M Nd‘"‘““<0004o”' .0 “Sc <0.00016 o Ti 0.0031
0 C¢d <0.0053 M Hf  0.087 © 0% Ni, . 0014 M Se <0.016 .M W 0.0016
0O Ca 0.0020 M Ho <0.00098 i Nb e i Si M U 0.00040
M Ce <0.0098 M In <0.020 n Os i Ag MV 0.0016
M Cs <0.00059 M Ir <0.0098 i Pd O Na 0.041 M Yb <0.0020
0 Cr 0.034 O Fe 045 g P <0.0048 M St <0.00098 0 Y <0.0010
M Co <0.0059 M La <0.00098 M Pt <0.0040 i s O Zn  0.0057
M Cu 0.013 M Pb <0.0059 o K 0.013 M Ta 0.0011 s Zr

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION {(measured at 22°C): 1.000 g/mL

QA:KL. Rev.10030208 (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager FEXPIRES |
Orders: 800-669-6799 « FAX (732) 901-1903 lgg 2 {} U q
Technical Support: 800-569-6799 ¢ R




1.0

2.0

3.0

4.0 -

inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

$1031¢

DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Potassium in 1.4% (abs) HNOz

Catalog Number: CGK10-1, CGK10-2, and CGK10-5

Lot Number: W-K02111

Starting Material: KNO3 INORGANIC LABS/FADEHEM LABS
Starting Material Purity (%):  99.997230 DATE RECEIVED: ]

Starting Material Lot No K18J19 DATE FYI“ TRED: (1 0H

CERTIFIED VALUES AND UNCERTAINTIES ' |
Certified Concentration: 9930 * 9 yg/ml. .
Certified Density: - 1.024 g/mL (measured at 22° C)

' The Certified Value is based upon the most prec‘ise method used to analyze this CRM. The following equations are used in the

calculation of the certified value and the uncertainty:

Certified Value (T8 = er'x, = mean
n = individual resutts
h = hunber of measurenrents
Uncertainty (1) =_2[{ers)F*? BS = The summetion of all significant estirreted errors
= (Most common are the errar sfrominstrurrertal me asurerrent,
weighing, dilutionto volune, and the fixed error reported onthe
MNIST SRM certificate of analysis.)

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement W|th|n the stated uncertainties. This agreement is a
confirmation of the accuracy 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 it can be related to stated references, usually -
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1893, definition 6.10)

O 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.

4.4 Assay Method #1 - 9926 £ 62 ug/mL
ICP Assay NIST SRM 3141a Lot Number: 891312
Assay Method #2 9930 * 9 ug/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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M - Checked by ICP-MS

6.0

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL
Storage & Handling - Keep tightly sealedwhen not in use. Store snd use et 20 £ 4. Do not pipet from cortainer. Do nadt retum

Cr.
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4.4

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

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

pod

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, 21 7368/769543, 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

, 0; ] '
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities ;’eoéalibrated vs standard

traceable to NIST Identification Nos. 92564, 119016, 4741047 and NIST test report Nos. 81 1/258522, 811/2557078, and 236090.

manufacture and quality control of Custom Grade Standards.

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN ug/mL

ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

<

<

<

<

<

<

<

0.00090 M Dy < 002400 - | O
0.00200 M Er < 0.02000 M
0.03999 M Eu < 0.01200 o]
0.03999 M Gd < 0.00400 o]
0.00020 - M Ga < 000400 | O
0.00160 O Ge < 0.00150 M
0.00060 O Au < 0.00300 M
0.01200 M Hf < 0.00800 o)
0.00075 M Ho < 0.00200 M
0.02000 M In < 0.03999 n
0.00120 M Ir < 0.02000 M
0.02000 O Fe  0.00212 o)
0.01200 M la < 0.00200 M
0.02400 M Pb < 0.01200 s

INTENDED USE

For the calibration of analytical instruments including but not limited to the following:

O - Checked by ICP-OES

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni

‘Nb

Os
Pd
P
Pt
K

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP
For the validation of analytical methods
For the preparation of “working reference samples”
For interference studies and the determination of correction coefficients
For detection limit and linearity studies '
For additional intended uses, contact IV Technical Staff

portions removed for pipetting to contairey.
Ataric Weight; Valence; Coordination Humber; Chamical Form in Solution - 29.0983; +1; (B); K'(eqy)
(Coordingtion Number in paratheses is assumed, not cettain.} -

Cheamical Compatibility - Soluble in HCI, HNO,, H.S0. and HF aquecus mattices. Avoid use of HCIO. dueto insolubilty of the
perchlorete. Stable with all metals and inorganic anions except CIO..

Stability - 2-100 ppb levels steble for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% HNOg / LDPE cortainer.

les (P

K Containing S

ng Samp
followed by HCl dis

<

<

0.00003
0.00160
0.00100
0.00003
0.01500
0.00800
0.00800

.0.00230

0.00200

0.02000
0.00250
0.00800

i - Spectral Interference

=

Pr
Re

=

Rh
Rb
Ru

2 E R

Sm

Sc

IO

Se

10 10

Si

2

Ag
Na

10

Sr
S
Ta

4

= o

<

<

<

Atamic Spectroscopic Information (ICP-OES D.L.s are given as radial/axial view):
Intesferences funderlined indicates severe et wiioncs.)

Techniguel ine

ICP-OES 766.490nm

ICP-OES 771.531
ICP-OES 404.721
ICP-MS 39 amu

nm
nm

Estimated .1
0.4 /0001 gl
1.0 /003 poimL
14 1005 pginL
10 ppt

Order

1
1
1
nk

Twpe
stom
atom
atom
Ml

0.00120

0.00400
0.00400
0.49948
0.00800
0.00400
0.00002
0.05000
0.00340
0.00800
0.21730
0.00200
0.07200
0.02800

n - Not Checked For

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the

M Te < 0.11998
M Tb < 0.00120
M Tl < 0.00400
M Th < 0.00400
M Tm < 0.00160
M Sn < 0.02000
O Ti < 0.00070
M W < 0.03999
M U < 0.00800
0 V < 0.00090
M Yb < 0.00400
M Y < 0.15998
O Zn  0.00050
M Zr < 0.02000

s - Solution Standard Element

; (Preparation and Solution) - Metal (Dissolves very repidly in water), Ores (Sodium carbonete fusion in P17
solution-blenk levels of K in sodium catbonate critical} Orgeanic Metrices (Sulfuricheraxdde digestion )

2™ orcer redlistion from R .E s on some optical designs
2™ orcler radistion fom R .E s on some optical designs

u,Ce,
rH, MNa"0, Se




8.0 HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed-according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada {QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany(DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (Sl1), italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

010348

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lreland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

%

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM-
shelf-life of four years for solutions packaged in 500-mL low density polyethylene botties. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. :

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

~ Certification Date: January 30, 2003

Expiration Date:

INCRGANIC LABS/READCHEM LARS 3
DATE RECEIVED: __ “?,ﬁ_&_w_* I I~

DATE EXPIRED: __/J -
DATE OFENED: _7//.50d5. .o
INORE: Y 29001



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant (fi 2 M

Certifi'cate Approved By: Katalin Le, QC Supervisor l bndain Ko

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director . y
. _ | B.»R A 010312




inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 » fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis
CUSTOM GRADE SOLUTION 1000 pg/mL Chromium™*2 in 1.4% HNQ&f@%,?.@

Catalog Number: CGCR(3)1-1, CGCR(3}1-2 and CGCR(3)1-6

T s RADCHEM LABS
) 1(*-.![.".)F-::!.:;N\!1L.- LABS/RADE
Lot Number: W-QCR02033 paTE REFETY 4 %‘ii" o IOZZ':::
Starting Material: Chromium Metal PATE fi)H N ..... : Y iwa_,,j_:t__w—mmw-w——
Starting Material Purity: 99.995% Ii,;.l r_‘a‘ﬁ.u 3 LZ::;.,,J 0r FSIXS &,MM

Starting Material Lot No: F16122

CERTIFIED CONCENTRATION: 995 + 3 ug/mL

The Certified Value is the instrument analysm value. The following equations are used in the calculatlon of the certified value and
the uncertainty:

Certified Value (%) = 2. x , Uncertainty (+) =_2[(D_s )|
n (n)1/2
(X} = mean x; = individual results n = number of measurements ¥'S; = The summation of all significant

estimated errors.

Instrument Analysis: 995 + 3 pyg/mL (Avg of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3112a.

Calculated Value: 1002 yg/mL
‘ Method: Calculated, based on starting material.

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 um.

o Al 0.0028 M Dy <0.00060 M L <0.0010 M Pr . <0.000030 M Te <0.0030
M Sb <0.000050 M E  <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 0 Mg <0.010 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.050 M Rb 0.0066 M Th <0.00010
M Be <0.000060 M Ga 0.00070 O Hg <0.10 M Ru 0.017 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn  <0.00050
M B <0.0070 M  Au <0.00030 M Nd <0.00020 M Sc ' <0.0010 M Ti <0.0050
M Cd <0.00030 "M Hf <0.00020 0 Ni  <0.10 i se M W <0.0010
o Ca 0.0011 M Ho <0.000050 M Nb <0.000050 0 si <0.10 M U <0.00020
M Ce <0.00050 0 In <0.10 n Os M Ag  0.00070 iV

M Cs <0.000030 M K <0.00050 M Pd <0.00060 0 Na 0.016 M Yb <0.00010
s Cr O Fe <0.10 i P M Sr  <0.000050 M Y <0.0040
0 Co <0.10 M La <0.000050 M Pt <0.00020 n S 0 zn <0.10

M Cu <0.00060 M Pb 0.00039 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for .~ s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL (over)

QA:KSL. nev.0s0s02s1s

’ .

Quality Assurance Manager



|norgan|c ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 * fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis
CUSTOM-GRADE SOLUTION 1000 pg/mL Vanadium in 1.4% HNG. g %1

Catalog Number: CGV1-1, CGV1-2 and CGV1-5

Lot Number: T-V02032

..‘....-_...—..‘....u....-« Saver v

Starting Material: Vanadium Pentoxide 4 /j 2004 ... S
Starting Material Purity: 99.999% TE 243 e
Starting Material Lot No: 46 I NORIG: W.,_.QM&DJ,___»_ T 5935& A

CERTIFIED CONCENTRATION: 990 + 2 ug/mL

The Certified Value is based upon the most precise method used to analyze this CRM. The followmg equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (%) = D X, Uncertainty () = 2](25 e
n . (n)m
(x) = mean X; = individual results n = number of measurements Y'S; = The summation of all sxgmflcant

estimated errors.

Classical Wet Assay: 993 + 4 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 990 + 2 yg/ml
‘ Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3165.

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
. An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

M Al 0.0095 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb 0.042 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M. Eu <0.00030 M Mg 0.0089 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 i Mn M . Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo 0.016 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M T <0.0080
M Cd <0.00030 M Hf <0.00020 O NI <0.050 (o] Se <0.40 M W 0.00055
0 Ca <0.010 M  Ho <0.000050 M Nb 0.00024 o Ssi <0.030 M U 0.0011

M Ce <0.00050 O In <0.070 n  Os M Ag 0.00044 s VvV

M Cs <0.000030 M I <0.00050 M Pd <0.000560 O Na <0.090 M  Yb - <0.00010
0 Cr <0.020 o Fe <0.050 i P M Sr <0.000050 M Y . <0.0040
0 Co <0.050 M La <0.000050 M Pt <0.00020 n S M Zn 0.0041

M Cu <0.00060 M Pb  <0.00030 n K M Ta . <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by iCP-OES i- spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL : {over)

QA :KLRev.08220208

¢ ' PR A

Quality Assurance Manager Expires; 1 ] 2 GU ]
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1.0

2.0

3.0

4.0

Certified Density: 1,011 g/mL (measured at 22° C)

inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 * 732-901-1900 ¢ fax: 732-901-1903
e-mail; ivsales@ivstandards.com * website: www.ivstandards.com .

certificate of analysis

Inorg-;anic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are

- determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and Iabel(s),. ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Zinc in 1.4% (abs) HNO3 @1 0322
Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5
Lot Number: W-ZN02018
- Starting Material: Zn shot INORGANIC LABS/RADCHEM LABS,
Starting Material Purity (%): ~ 99.999889 DATE FEE'""”ZE:’I_‘"{ED:WZS‘J/;‘.S o_iq wwwww iy
Starting Material Lot DATE EXFIRED: __ 21005 ... fo—... -
arting Material Lot No J171.26 DATE OFENED: __ 71/5/¢ I

Matrix: 1.4% (abs) HNOs  INORE:__&>/9 _ __ For F33358

CERTIFIED VALUES AND UNCERTAINTIES

Certified Goncentration: 1006 3 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 0 = 2r'%y Ci= mean
n ¥ = individual resuts
n = nurrber of measurelrents
Uncertainty (£) =_2[{ers,f*? BS = The summation of all significant estineted errors
' (Most common are the errarsfrom instrurental measurerent,
weighing, diltionto volume, and the fixed errar reported onthe
NIST SM certificate of analysis) : ,
rmine if there is agreement between the above assay methods at the 95%

The independent samples t-test was used to dete
d and showed agreement within the stated uncertainties. This agreement is a

confidence interval. Both methods were compare
confirmation of the accuracy of this CRM.

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

whereby it can be related to stated references, usually .

(' “Property of the result of a measurement or the value of a standard
aving stated uncertainties.” (ISO VIM, 2nd

national or international standards, through an unbroken chain of comparisons all h

ed., 1993, definition 6.10)
1 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 #1 1002 + 6 pg/mL
ICP Assay NIST SRM 31682 Lot Number: 001402
Assay Method #2 1006 % 3 ug/mL

EDTA NIST SRM 928 Lot Number: 880710



5.0

Al

10

Sb

1=

As

= =

Ba

=

Be

=

Bi

10

B

1=

Cd
Ca

10

Ce

=

Cs

o 1=

Cr

=

Co
Cu

10

M - Checked by ICP-MS

6.0

42

43

44

Custom-Grade solutions are tested for trace metallic impurities by Axial IC!
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. Al analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested '
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 760543, 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 NIST test report Nos. 811/258522, 81 1/2557078, 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.

ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm.

<

<

<

<

<

010323
TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

P-OES and ICP-MS. The result from the most sensitive
Filtered Clean Room. An

0.00200 M Dy < 0.02440 o Li  0.00001 M Pr < 000122 M Te < 012198
0.00203 M Er < 0.02033 M Lu < 0.00163 M Re < 0.00407 M Tb < 000122
0.04066 M Eu < 0.01220 O Mg  0.00011 M Rh < 0.00407 M Tl < 0.00407
0.04066 M Gd < 0.00407 M Mn < 0.01626 M Rb < 0.00407 M Th < 0.00407
0.00203 M Ga < 0.00407 O Hg < 0.01000 M Ru < 0.00813 M Tm < 0.00163
0.00163 M Ge < 0.02440 M Mo < 0.00813 M Sm < 0.00407 M Sn < 0.02033
0.00015 M Au < 0.01220 M Nd < 0.00813 M Sc < 0.04066 M Ti < 0.20331
0.01220 M Hf < 0.00813 O Ni . 0.00009 M Se < 0.03253 M W < 0.04066
0.00022 M Ho < 0.00203 M Nb < 0.00203 O Si < 0.00400 M U < 0.00813
0.02033 M In < 0.04066 n Os M Ag < 0.00813 M < 0.00813
0.00122 M Ir < 0.02033 M Pd < 0.02033 O Na  0.00055 M Yb < 0.00407
0.00100 O Fe  0.00005 O P < 0.00300 M Sr < 0.00203 M Y < 0.16264
0.01220 M La < 0.00203 M Pt < 0.00813 O S < 0.02000 s Zn

0.00050 M Pb < 0.01220 O K 000018 M Ta < 0.02846 M Zr < 0.02033

O - Checked by ICP-OES

INTENDED USE

i - Spectral Interference

n - Not Checked For

s - Solution Standard Element

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 01032 4

" Storage & Handling - Keep tightly seeledwhen not in use. Store end use st 20 £ 4. Do not pipet from cortainer. Do na retum

pottions removed for pipetting to container. '
. ftamic Weight; Valence; Coordination Number; Chamical Form in Solution - 65.39; +2; 4; Zn(OH)(ad)"

Chemical Compatibility - Stablein HCI, HNO,, H,S0. HF, HPO. Awvdid basic mediathat promotes the formation of insoluble
cerbonge and hycraxide. Steble with most metals and inorganic anions in acidic media.
Stability - 2-100 ppb levels steble for morths in 1% HNO, /LDPE container. 1-10,000 ppm solutions chemically Stable for years in
1-8%HNO, / LDPE cortairer. : '
Zn Cortaining Samples (Preparation and Solution) - Metal (Sojulde in HNO, ), Oxides (Soluble in HCI )} Ores (Dissolve in HCI
HNO,); Orgenic based (Dry ash &t 450-€ and dissolve ash in HCI) (Suifricheraxide acid digestion)
Atamic Spectroscopic Information (ICP-OES D.L s aregiven as radial/axial view): ‘
TechniquelLine Eztimated D.L. Order Type Intederences (underlined indicstes severe atwilioncs.)
[CP-OES 213856nm  0.002/00004 pgimt. 1 dom  Ni, Qu,V :
ICP-OES 202548nm  0.004 /00002 poimL 1 ion Nk, Cu, Co, Hf

ICP-QES 206200nm  0.006/0.0006 pginL 1 ion Sb, Ta, Bi, Os :
ICP-MS 66 amu 7 ot na M SO #Cre0, W0, #8110, 'S0, 1810, 11500,
) nugeg ug,

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of IQ Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columnbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
: Hungary (MSZT), lreland (NSAI), Israel (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
. Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)

40.2 ISO/EC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration™
~ Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 '
A2LA Mutual Recognition Agreement Partners: )
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES) :

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Comfnission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)



1 Srelf Lie

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 controlied and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. ‘ )

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be

assigned a one-year expiration date.
' Certification Date: May 02, 2003

Expiration Date:

12.0  NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Adminiétrative Assistant

Certificate Approved By: Katalin Le, QC Supervisor ' : ,

A
Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1

IMNORGANTD LARS/RADCHEM LAEBS
DATE RECEIVED: /7/_/5,/_45_ R Q__;é@:m
DATE EXFIRED: o /iad . PR -
DATE OFENED: _ ISl o
INORG: 4309 PO FSABE.




inorganic ventures / iv labs
‘ 195 lehigh avenue, suite 4, Iakew'qod, nj 08701 usa '

phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903

e-mail: ivsales@ivstandards.com * website: www.ivstandards.com

010326 _
certificate of analysis

Inorganic Ventures /1V Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:

1.0 f
- Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates
and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” o
Z 3 —
2.0 DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Lead in 0.35% (abs) HNO3 P R EY
‘ | Lzome
Catalog Number: CGPB1-1, CGPB1-2, and CGPB1-5 wHZeo
Lot Number: W-PB02114 ;J')gu = g g
Starting Material: Pb(NO3)2 { ; g;
. . . . I
Starting Material Purity (%):  99.999974 i f\k L ;”_;
Starting Material Lot No 22150 SRS
Matrix: 0.35% (abs) HNOs | SEEE
’ 5 H H fLﬂ ——r
My P
3.0 CERTIFIED VALUES AND UNCERTAINTIES ;:2; f P
i o>
. _ Certified Concentration: 1006 % 2 pg/mL. g,,: @ z
Certified Density: 1.002 g/mL (measured at 22° C) : f 5& Y
. Por i
Pobodg
The Certified Value is the wet assay value. The following equations are used in the calculations of the certified value and the Y
uncertainty: :
Certified Value C0 = e’y O = mean
n ¥ = individual results
h = nhurrber of measurerrents
Uncertainty (t) =_2[(er's,F]12 BS = The summation of all significant estirreted errors.
"= (Most conmmon are the errorsfrom instr urvental measurement,

weighing, dilution to volurre, and the fixed errar reparted onthe
NIST SRM certificate of ahalysis.)
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a
» confirmation of the accuracy of this CRM.
4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

O “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.” (ISO 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 certified value are-

reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors.

4.1 Assay Method #1 1005 + 2 pug/mL
ICP Assay NIST SRM 3128 Lot Number: 991504
Assay Method #2 1006 * 2 pg/mL

' EDTA NIST SRM 928 Lot Number: 880710



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These vwi%geée,s}pd ) ‘
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 4

43 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 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 NIST test report Nos. 811/258522, 811/2557078, and 236090..

44 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the
‘manufacture and quality contro! of Custom Grade Standards.

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL

Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 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.

O Al < 0.00270 M Dy < 0.01193 O Li < 0.00002 M Pr < '0.00060 M Te < 0.05965

M Sb < 0.00099 M Er < 0.00994 M Lu < 0.00080 M Re < 0.00199 M Tb < 0.00060

M As < 0.01989 M Eu < 0.00597 O Mg 0.06008 O Rh < 0.00900 o 0.00130

M Ba < 0.01989 M Gd < 0.00199 M Mn < 0.00795 M Rb < 0.00199 M Th < 0.00199

M Be < 0.00099 M Ga < 0.00199 O Hg < 0.01500 M Ru < 0.00398 M- Tm < 0.00080

O Bi < 0.02000 M Ge < 0.01193 M Mo < 0.00398 M Sm < 0.00199 M Sn < 0.00994

O B < 0.04000 M Au < 0.00597 M Nd < 0.00398 M Sc < 0.01989 M Ti < 0.09942

M Cd < 0.00597 M Hf < 0.00398 M Ni < 0.01591 M Se < 0.01591 M W < 0.01989

O Ca  0.00009 M Ho < 0.00099 M Nb < 0.00099 0 Si < 0.00340 M U < 0.00398 '
M Ce < 0.00994 M In < 0.01989 n Os M Ag < 0.00398 M V < 0.00398

M Cs < 0.00060 M Ir < 0.00994 M Pd < 0.00994 O Na < 0.00600 M Yb < 0.00199

M Cr < 0.00994 O Fe 0.00011 O P < 0.00500 M Sr < 0.00099 M Y < 0.07954

M Co < 0.00597 M La < 0.00099 M Pt < 0.00398 QO § < 0.10000 M Zn < 0.03977

M Cu < 0.01193 s Pb O K < 0.00180 M Ta < 0.01392 M Zr < 0.00994

M - Checked by ICP-MS O - 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 foliowing:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL @1 0325

8.0
9.0
10.0

Storage & Handling - Keep tightly sealed when not in use. Store end use et 20 + 4€. Do not pipet from cortainer. Do nat

retum partions removed for pipettingto cortainer.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 207 .2; +2; 6; Ph(H0)a'"2

Chemical Compatibility - Soluble in HCI, HF and HNO;. AwidH.S0.. Stablewith most metals snd incrganic anions forming

insoluble carbonate, borate, sulfate, sulfte, sulfide, phosphete, oxalete, chromate, tennéte, iodate, end cyanice in neutral aqueous

media, .

Stabikty - 2-100 pph levels steble for months in 19% HNO, ¢ LDPE container. 1-10,000 ppm solutions chemically stable for vears in

2-5% HNOg f LDPE contairer.

Pb Containing 5 es ration and Solution) - Metal (Bestdissolved in 1:1 H0 /HNO, Y Oxides ( The many differert Ph
a5 1 e A

oxides &re s0 he exception of PbO; which is soluble in HCI or HF); Ores snd Alloys Best attecked using 1:1
HZ0 FHNO, ) Organic Metrices (Dry ash and dissolve in dilute HC).).

Atanic Spectroscopic Information (ICP-OES DL aregiven as radial/axial view):

Techniqueldine Estimated D.1. Order Type Interferences funderlined indicates severe ot wifioncs.)
ICP-OES 168215nm  0.03/0.003pgmlL 1 ion Co B

ICP-OES 220.353nm-  0.04/0.006 yginl. 1 ion Bi,Nb

ICP-OES 217.000nm  0.09/0.03 pginL 1 atom W, Ir, Hf, Sb, Th

ICP-MS 208 amu 5 ppt nfa M 'ZptraQ, 93050

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to proceduré IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAU), Israel (Sl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISONEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration”

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Reduirements for the Competence of Reference Material Producers”

- Reference Materials Production - Accredited A2LA Certificate Number 883.02

A2LA Mutual Recognition Agreement Partners:

Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB), italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzeriand (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5  10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY | 040329

cmMSHEu— LItk

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unoje ned, and
unused standard stored under environmentally controlled and monitored conditions will remain within the speciied unicertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemial Tnstability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs infcate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under )& Gial 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 ®ranspiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution =standards be

assigned a one-year expiration date.

I Mnr;a;.lu é } ;l;é;gm//rjﬁu;)/;grw LARS ¢ > Certification Date: Jantary 23, 2003
= EXPIRED: _ i) iad oL Expiration Date: "EXPIFES &3
DATE OPEMED: f}, _j_’ R 1500 :
INORE: __H3P» FO:_F SJ5K by 04-
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS |
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant
Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: . Paul Gaines, Chemist, Senior Technical Director P ' !i




1.0

2.0

3.0

4.0

inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 * fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ website: www.ivstandards.com

certificate of analysis

Inorgaﬁic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are

- determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

910337
DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Sulfur in H20
Catalog Number: CGS1-1 and CGS1-5
Lot Number: W-QS01098 ITNORGANTC L. ARG/ RADE Hs M LAE
Starting Material: H2S04 DATE L IVED 7 .fﬁn -
Starting Material Purity (%):  99.999965 DATE E: QA 36’1!‘/, e £ S
Starting Material Lot No N38818 : DATE OFENED: ’L (34> EEESES
Matrix: Hat TNORGE: 3 _L_W_MFU L3358 "

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1010 % 2 ug/mL
Certified Density: 1.000 g/mL (measured at 22° C)

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:
Certified Value (01 = erx, 1 = mean
n = individual results
h = hunber of measurerents
Uncertairty (1) =_2[{er's,F1= BS = The summation of all significant estineted errors
(ke (Most common are the errorsfrom instrurrental measurenvent,
- weighing, dittionto volurre, and the fixed error reported onthe
NIST SRM certificate of analysis.)
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%

confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

TRACEABILITY TO 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 international standards, through an .unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd.
ed., 1993, definition 6.10)

O 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 #1 998 + 8 pg/mL
ICP Assay NIST SRM 3154 Lot Number: 892205
Assay Method #2 1010 £ 2 pg/mL

Acidimetric NIST SRM 84k Lot Number: 84k



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration fab. The NIST test number is 822/260017-98. : ‘

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the fi naI densities ﬁmat&is 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, 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 NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate aI| 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 jg/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.

o Al 0.00025 M Dy < 0.01197 O Li < 0.00016 M Pr < 0.00060 M Te < 0.05984
. M Sb < 0.00100 M Er < 000997 M- Lu < 0.00080 M Re < 0.00200 "M Tb < 0.00060
M As < 0.01995 M Eu < 0.00598 O Mg < 0.00004 M Rh < 0.00200 M Tl < 0.00200
M Ba < 0.01995 M Gd < 0.00200 M Mn < 000798 "M Rb < 0.00200 M Th < 0.00200
O Be < 0.00200 M Ga < 0.00200 O Hg < 0.01100 M Ru < 0.00399 M Tm < 0.00080
M Bi < 0.00080 M Ge < 0.01197 M Mo < 0.00399 M Sm < 0.00200 M Sn < 0.00097
O B < 0.00990 M Au < 000598 M Nd < 0.00399 M Sc < 0.01995 M Ti < 0.00974
M Cd < 0.00598 M Hf < 0.00399 O Ni < 0.00230 O Se < 0.00620 M W < 001995
O Ca  0.00020 M Ho < 0.00100 M Nb < 0.00100 O Si < 0.00410 M U < 0.00399
M Ce < 0.00997 M In < 001995 n Os M Ag < 0.00399 M V < 0,00399
M Cs < 0.00060 M Ir < 0.00997 M. Pd < 0.00997 O Na < 0.00010 M Yb < 0.00200
M Cr < 0.00997 O Fe 0.00015 O P < 0.00480 M Sr < 0.00100 M Y < 0.07979
M Co < 0.00598 M La < 0.00100 M Pt < 0.00399 s S - Q Zn 0.00125
M Cu < 0.01197 M Pb < 0.00598 O K < 0.00170 M Ta < 0.01396 M Zr < 0.00097
M - Checked by ICP-MS O - 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 followmg
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 01033%

8.0
9.0
10.0

Storage & Handling - Keeptightly sesledwhen not in use. Store end use at 20 £ 4~€. Do not pipet from cortainer. Do nat retum
pottions removed for pipetting to contairer.

Atamnic Weight; Valence; Coordination Humber; Chemical Fom in Sokstion - 32,066, +6; 6, ( 0=); S(OH),

Chamical Compatibility - Soluble in HCI, HNO,, H,PO. and HF aqueous matrices water and NH.OH . Stable with ali metals and
inorganic anions at lovto moderate ppm levels under adidic conditionsexcept Ba end Pb andto alesser edert S, end Ca.
Stability - 2-100 ppb levels- stabilty unknosr in 136 HNO,  LDPE container. 1-10,000 ppm solutions chemloally steble for years
in LDPE contairer.

§ Containing Samples (Preparation and Solution) - We most ofien get questions sbout the determlnetlon of S in Rocks,
Silicates and insoluble sulfdes the finely powered sample is fusedin a Pt* crucible with a8times itsweight of Na,CO, + 0. 5 grams
KNO,. The fuseste is extracted with weter. Any BaSO. present in the sample is transposed by the carbonate fusion tothe BaCO,
which is left behind in the weter-insoluble residue. If PbSO. is presert the fuseate should be boiled with & sodium catbonate
sauratedwith CO, solution for 1 hour or mare wherethe PhSO. will be transposed tothe water insoluble catbonate which can be
fitered off. Boilingthe fuseste with a saturated carbonete solution is good insurance for samples containing Ba, St, end Ca. The
Ba, Pb, Sr, Ca, free filtrde can be addified and measured byICP J

Mtrnlc Spedmsmpuc Informnation {ICP-OES D.L& aregiven as radral.faual -.new}

Techniqueline EstimatedDJl. Onder Type ces funderlined indicates severe at witioncs.)
ICP-OES  166.668nm 02/019pgtnl 1 atom Sl B

ICP-OES . 182.034 nm 03/0024 pgmL 1 atom

ICP-OES  143.328 nm 0.4/0035pugiml 1 atom

ICP-MS  32amu 30,000 ppt n/a M* 90, N O, N0, "NTOH, “N"“O'H

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION »

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA),
. Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSA), Israel (S11), Italy (C1SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration” .

- Chemical Testing - Accredited A2LA Certificate Number 883.01

- 10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers™

- Reference Materials Production - Accredited A2LA Certificate Number 883.02

A2LA Mutual Recognition Agreement Partners:

Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance _

10.6 MIL-STD-45662A (Obsolete/Observed)



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 81033:

12.0

v SHELE LIVE

Z'

N. M‘—I il . |

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the sheif life can be extended past this limit.

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transplratlon
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

THORGAMID LARS/RADEHEM LABS

Certification Date: August 27, 2003
DATE . RECEIVED: jj/ﬁ/mw_mmw o~ e g
DATE EXFIRED: :9—_2! &@i{mm.@.@mmmm Expiration Date: |
DATE (F &.thmﬂl& ZE N 152000

INORG: 3 )F  POr FSIINK
NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150

SDG: 236892

CASE: CNWRA

VTSR: October 24, 2003

PROJECT#: 06002.01.081

Pipette Calibrations



Boo»RYPa'gé:i 03 Qig 010334

SwRI - Div. 01, InorganiclLabs" Fixed Volume Pipette Verification Log

tte Verification Spreadsheet)

(Space provide for inorganic Laboratories’ Fixed Volume Pipe

1 SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet \N2 \\\\ o
i .
Eppendorf # | True Value (uL) | 1st Reading (9) 2nd Reading (g)| 3rd Reading (g)] Avg Wt (g)| % of True Value
Lab30 1000 1.0184 1.0102 1.0165 1.015 101.50
! TMA1 1000 1.0187 1.0064 1.0019 1.009 100.90
\ TMA2 1000 1.0175 1.0126 1.0052 1.012 101.18
‘ TMA3 1000 Out of Service
I TMAS6 1000 .1.0013 1.0015 1.0033] 1.002 100.20
1 TMB1 900 0.9002 0.9001 0.9005 0.900 100.03
TMCH 800 ’ 0.803 0.7978 0.7995 0.800 100.01
TMDDA1 750 0.7484 0.7491 0.7479 0.748 99.80
TMD1 700 0.7009 0.6906 0.6998] 0.697 99.59
TMD2 700 0.7065 0.7082] 0.7049 0.707 100.93
! TME1 600 0.607 0.605 0.6051 0.606 100.95
! TMF2 500 0.5077 0.5062 0.5026] 0.506 101.10
| TMF5 500 0.509 0.5061 0.501] 0.505 101.07
l ICF1 500 0.5012 0.5014 0.5003] 0.501 100.19
t L30-500 500 0.4997 0.4998 0.4989 0.499 99.89
| TMG3 400 0.3979 0.3958 0.3995 0.398 99.43
I TMH1 300 Out of Service
! TMH2 300 0.2993 0.2978 0.3009] 0.299 99.78
i TMJ1 250 0.25 0.2503 0.2499] 0.250 100.03
| TMJ2 250 0.2488 0.2492 0.2495] 0.249 99.67
| TMJ3 250 0.2504 0.2503 0.2519]  0.251 100.35
i TMK2 200 0.2 0.2001 0.2006]  0.200 100.12
ll TML1 150 0.1486 0.1493 0.149] 0.149 99.31
1 TMM1 120 0.1207 0.1202 0.1205 0.120 100.39
i TMN3 100 0.1003 0.1001 0.1002 0.100 100.20
ICN1 100 0.1004 0.0999 0.0993] 0.100 99.87
TMQ1 80 0.0799 0.08 0.0799 0.080 99.92
TMR1 70 Qut of Service
TMSH 60 Out of Service
LAB-30A 50 0.0498 0.0497 0.0496 0.050 99.40
TMU1 40 0.0402 0.0403 0.0402 0.040 100.58
TMU2 40 0.04 - 0.0399 0.04 0.040 99.92
TMV1 30 0.0296 .0.0298 0.0297 0.030 99.00
L30-20 20 0.0199 0.0198 0.0199 0.020 99.33
TMW1 25 0.025 0.025 0.0249] 0.025 99.87
TMY1 15 Out of Service ] |
FRM-246 (Rev 1/Mar 03)
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SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log

Balance #:_l&___ Thermometer #: _él_()l_[_ diH20 Temperature (°C):__4i__

Eppendorf # True Value (L) . 1st Reading (g) 2nd Reading (g) 3rd Reading (9)
Lab30 1000 |.o(gY /.0(02. L.O16S |
TMA1 1000 . 0187 1004 [.0019
TMA2 1000 [ 0079 [,0126 /.0057 o
FMAT——1000- | o ——— Mn\\

QTMAﬁ% 1000 JBI# f-o414 1003 | Lp220 /0% | proS—).0033
TMBT 900 | p.9002 - | 0.900/ 0.05 |
TMC1 800 0. 9920 0.7297¢ 0. 1945

TMDD1 750 NI 0.7449( 02419
TMD1 700 071009 0.6906 0.099¢
TMD2 700 0.77065 0.70f2 0.7049
TME1 600 0.6010 0-050 0.b05(
TMF2 500 0.5077 0.2 0.5026
TMFS 500 0. 5090 0.506l 050]0

ICF1 500 0.SD(2 0.50(4% 0.5 00>

L30-500 500 0-4991 0.44949¢ 0.9959

TMG3 400 0.%979 0. %95% 0.2995

C TMHT 2 3004 oo\ %7192 0. 2100 02182
TMH2 300V | 0.9992 0.2978% | 0.3009
TMJ1 250 0.2500 0. 2503 0. 241
TMJ2 250 0.248% 0,.2492 0.2495
TMJ3 250 0. 2504 0.2503 0.25 (9
TMK2 200 0.2000 0.2 ( 0:2000 |
TML1 150 0. 14¢Ck OM9% 0. 1490
TMM1 120 0.1207 0.1202- 0. 205~
TMN3 100 0. 1003 2.100( 0. ]002—
ICN1 100 0. [00% 0.0799 4.0993
TMQ1 80 0.0799 0.050D 0.0799

TFMR+——76- D e e R

—FMST+——66- sut" -

LAB-30A 50 0.0498 0.0497 0.0 ¥96
TMU1 40 0. 0402 0. 0403 0.0402
TMU2 40 0. 0400 0.0299 0. Q%02
TMV1 30 0.029( (0.029% 0.029]
1.30-20 20 4.0/99 0.019¢ 0.0179
TMW1 25 0.0250 0.0250 | 0.0249

MY | 45— _ L

Analyst: Date: _LQLL—I / 0$

Reviewed by: Date: 13/0 /0D

FRM-243b (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)
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T SWRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) |% of True Value
20 0.0197 0.0200 0.0200 "0.020 99.50
ADJ200-A 100 0.0988 0.0992 0.0985 0.099 98.83
700 0.199% 0.1993 0.19%F 0.199 99.72
20 0.0202 0.0202 0.0203 0.020 101.17
ADJ200-C 100 0.0988 0.0992 0.0985 0.099 98.83
200 0.1984 0.1991 0.1979 0.198 99.23
20 0.0199 _ 0.0202 . 0.0202 0.020 100.50
ADJ200-D 100 0.0993 0.0990 0.0995 0.099 99.27
200 ‘ 0.1984 0.1991 0.1986 0.199 99.35
20
ADJ200-G 100
200 = —
20 ) \\
ADJ200-H 100
200 ~
20 N
ADJ200-J 100 \
200 \
20 ]
ADJ200 100 /
200
20 o1 J0 2T S <
ADJ200 100 . % —
200 7
i 20 / - | L .
ADJ200 100 . ——
200
FRM-247a (Rev 3/Oct 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: 3 q Thermometer #_M_ diH20 Temperature (° C) =AU
) 2:,.) 103 9 >
Eppendorf # True Value (uL) | 1* Reading (g) 2™ Reading (g) | 3" Reading (g)
20 0147 L0200 0300
ADJ200-A 100 L 09§% L0994 098
200 . 199 ;199 3 774
20 0502 L 002 003
ADJ200-C 100 L 09 (¢ L0952 L0955
200 Wiisi L1991 1979
20 L0177 0202 L0302
1 ADJ200-D 100 0993 L0990 W 749
200 , /954 L1991 Wi
o 20 . - '
o ADJ200-G 100
| N 200 ~.
| 20 N
_J ADJ200-H 100 B
=1 200 /
o 20 -] / '
QN[ ADJ200-J 100 A4
200 o U \ \U/
~ ADJ200 100 /
200 _~ |
20
ADJ200 100 —
200 ’

g 1 . b 3 p v y 1 7 e E

BERNUSIRAN /S

Date:

Reviewed bﬂ f'g mj“ [}Qi

Date:

FRM-244 (a) (Rev 4/0Oct 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

IR 16/4/03

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

FRM-244 (Rev 2/Sept 02)

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) |% of True Value
20 — S ——— 0.000 0.00
ADJ200-A 100 e 0.000 0.00
700 —— 0.000 0.00
20 e e 0.000 0.00
ADJ200-C 100 — Y 0.000 0.00
200 = oY 0.000 0.00
20 = 0.000 0.00
ADJ200-D 100 L~ 0.000 0.00
200 i . 0.000 0.00
20 0.0200 0.0198 0.0198 0.020 99.33
ADJ200-G 100 0.0980 0.0981 0.0980 0.098 98.03
200 0.1962 0.1963 0.1959 0.196 98.07
20 0.0203 0.0201 0.0201 0.020 100.83
ADJ200-H 100 0.0983 0.0982 0.0980 0.098 98.17
200 0.1972 0.1968 0.1967 0.197 98.45
_ 20 0.0198 0.0199 0.0200 0.020 99.50
ADJ200-J 100 0.0984 0.0984 0.0984 0.098 98.40
200 0.1986 0.1985 0.1984 0.199 99.25
20 —_— 0.000 0.00
ADJ200 100 O —— 0.000 0.00
200 ) 0.000 0.00
20 T 0.000 0.00
ADJ200 100 = 0.000 0.00
200 —t WP 0.000 0.00
20 = 0.000 0.00
ADJ200 100 /4 0.000 0.00
200 0.000 0.00
FRM-247a (Rev 3/Oct 03)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: 3% ‘ Thermometer #:__G_O_ﬂ__- diH20 Temperature (° C) Al
Eppendorf # True Value (pL) Wﬂg (@) | 3™ Reading (g)
20 y4
ADJ200-A 100 /
200 /
20 e
ADJ200-C 100 3
200 I
20 ‘
ADJ200-D 100
- o 200 -
o 20 0. 0200 06.019Y 0.013%
o ADJ200-G 100 6.09¢0 0.0°%( 0.CRR0
N 200 0. 1962 01962 0.1959
[ - 20 0.020> 06.020l 0.020 |
_J|  ApJ200-H 100 0.07%3 0.04%2 Q.00
=3 200 0.1972 0 .1qusg 0. AT
o 20 0.019¢ 0.0\ O 0300
N|  ADJ200-4 100 O .0AeH 0. fed 0 .0R%Y
200 101980 0.19%5 o- 1924
20 =z
- ADJ200 100
200 e
20 //VT()‘&L\ (¢~
ADJ200 100 _—
200 <

. 2/
Analyst; /5/@ 2 P

Reviewed b

Date: /() A?#A)'%

Wcﬁpﬁ@{zﬁ%c. ate:_{/ [2/63
L L

FRM-244 (a) (Rev 4/0Oct 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

stable Volume Pipette Verification Spreadsheet)

(Space provided for Inorganic Laboratories’ Adju

010340

\ SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendortf #

True Value (uL.)

1st Reading (g)

2nd Reading (g)

3rd Reading (@)

20

0.0201

0.0202

0.0203

Rig Wilg)

% of True Value

0.020

101.00

ADJ200-A

100

0.1021

0.0993

0.0990

0.100

100.13

200

0.1985

0.1987

0.19%0

0.199

99.37

20

0.0199

0.0202

0.0200

0.020

100.17

ADJ200-C

100

0.0991

0.1006

0.1000

0.100

99.90

200

0.1998

0.1995

0.2010

0.200

100.05

20

0.0203

0.0202

0.0204

0.020

101.50

ADJ200-D

100

0.0999

0.1000

0.1003

0.100

100.07

200

0.2001

0.2001

0.2009

0.200

100.18

20

ADJ200-G

100

200

20

ADJ200-H

100

200

20

W/

ADJ200-J

100

200

™ |‘D’

20

ADJ200

100

200

20

ADJ200

100

200

20

ADJ200

100

200

FRM-247a (Rev 3/Oct 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: ____2 >4 Thermometer #: o/l diH20 Temperature (° C) <=L 2
Eppendorf # True Value (uL) | 1* Reading (g) 2™ Reading (@) | 3" Reading (9)
20 020 ( L9302 L0203
ADJ200-A 100 WY ,0993 090
200 . £S5 L1987 1990
20 0199 0202 0200
ADJ200-C 100 0941 , /100G , /000
200 . 199% . 995 ,20/0
20 L0203 0202 ,0204
1 ADJ200-D 100 L0991 L /000 @03
200 . 2001 el , 2009
1| _ADJ200-G 100 T~
N 200
| 20 N
__J|__ApJ200H 100 ~N
= 200 )
o 20 ' ) /
N ADJ200-J 100 Y P
200 : N
20 O
~ ADJ200 100 1/
200 ~ '
20 /
ADJ200 100 ~
200
Analyst: wamﬂ/ Date: _[0-3(-0%
Reviewed by, Date: __ 12/09(03
FRM-244 (a) (Rev 4/Oct 03)
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SwR! - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) |[Avg Wt () % of True Value
20 — - — 0.000 0.00
ADJ200-A 100 )y 0.000 0.00
200 —— 0.000 0.00
20 "~ 0.000 0.00
ADJ200-C 100 X 0.000 0.00
200 . WS 0.000 0.00
. 20 — ; 0.000 0.00
ADJ200-D 100 P 0.000 0.00
300 Z. m—— : 0.000 0.00
20 0.0198 0.0199 0.0199 0.020 99.33
ADJ200-G 100 0.0991 0.0985 0.0984 0.099 98.67
200 0.1971 0.1977 0.1970 0.197 08.63
20 0.0202 0.0200 0.0199 0.020 100.17
ADJ200-H 100 0.0984_ 0.0982 0.0982 0.098 08.27
200 0.1971 0.1969 —0.1965 0.197 98.42
20 0.0199 0.0199 0.0198 0.020 99.33
ADJ200-J 100 0.0985 0.0984 0.0981 0.098 98.33
200 0.1991 0.1988 0.1981 0.199 99.33
20 _ 0.000 0.00
ADJ200 100 0.000 0.00
200 _ = 0.000 0.00
20 - 0.000 0.00
ADJ200 100 WS\~ 0.000 0.00
200 = \\X 0.000 0.00
: 20 i 0.000 0.00
ADJ200 100 0.000 0.00
200 , p— 0.000 0.00
FRM-247a (Rev 3/Oct 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: 2)H Thermometer #:_G'_QU___ diH20 Temperature (° C) 3‘)_[_—
Eppendorf # True Value (uL) | 1% Reading (g) 2™ Reading (g) | 3" Reading (g)
20 — —~
ADJ200-A 100 /
200 _—
| 20 L@//
ADJ200-C 100 )
200 e
20 ) /
_j|__ApJ2000 100 -~
200 P '
o 20 6.019% 0. 0\Aa 0.0\34
S| Abse00G 100 0.0%4a | 0. %s | o.0cagd
N 200 A .1[a1l 6.\ 6. 1670
| o 20 O.0209 |1 6.028> C.o1a49
3| ApJ200H 100 . &.00%54 Q.cRRA 0.0a%
=X 200 a1l O \]& OREINSY
(=} 20 6.01a3 Q.o G.0(a%
N ADJ200-J 100 5.0RS O.CAgd 0.0A% |
200 olAqL 0.\a%2 0921\
20 — —
—ADJ200 100 |
200 N ,(/lﬁ
20 Lt
ADJ200 100 '
200 4

/

O

_ Analyst% ;_ 7(7
Reviewed by:\/ {__ /C S Z_,u o

)

Date: /. 0/ 3//03

Date:

(1 [1g o3

FRM-244 (a) (Rev 4/Oct 03)
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SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

/

P———

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) |% of True Value i
v 100 | 00982 ~ 0.0989 0.0989 0.099 98.67
ADJ1000-C 500 0.4923 0.4936 0.4920 0.493 98.53 -
7000 0.9993 0.9919 0.9933 0.995 99.48
100 ~0.1003 0.1016 0.1014 0.101 101.10
ADJ1000-D 500 0.4918 0.4947 0.4961 0.494 98.84
7000 0.9983 1.0024 1.0056 7.002 700.21
100 0.1008 0.1017 0.1016 0.101 101.37 !
ADJ1000-E 500 0.4969 04975 . 0.4993 0.498 99.58 ‘
1000 0.9973 1.0028 1.0015 7.001 100.05 f
100 0.1013 0.1003 0.1006 0.101 100.73
ADJ1000-F 500 0.4936 0.4951 0.4960 0.495 98.98
7000 0.9926 0.9969 0.9987 0.996 99.61
100 '
ADJ1000-G 500 — —]
1000 — :
—
100 _ S~
ADJ1000-H 500 N\
1 000 } F
700 e
ADJ1000-J 500 ey '
7000 g4t
. 100 W=
ADJ1000 500 C ¥ ,,
7000 —=°
100 — 7/ o
ADJ1000 500 ——
7000 |
FRM-247b (Rev 2/0ct 03)

“,sﬁ-‘m zd.}\m.. \..;u-m. .

FRM-244 (Rev 2/Sept 02)

i{em.m:m
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“SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: 3¢ Thermometer #__ (D /1 diH20 Temperature (° C)_O_';_)L__
Eppendorf # True Value (iL) | 1° Reading (g) | 2" Reading (g) | 3" Reading (g)
o 100 D32 0 0789
ADJ1000-C 500 4923 4936 4920
1000 0993 . 949/9 , 7733
100 -/ 00% 210/6 L0
ADJ1000-D 500 "L5/8 Y997 9%
1000 e5¢3 g o024 1005
100 ./ 0of lol7 L 10/6
ADJ1000-E 500 4469 4975 Y593
_ 71000 9973 / €038 /, 0015~
1 100 W2k /003 ,{00G
o ADJ1000-F 500 L 430, L Ygs Y UeO
o 1000 — | , 9956 . 9569 9987
S 100 -
" ADJ1000-G 500 I
I 1000
-l 100 ~
X pi000H 500 )
S o =
- 54
ADJ1000-J 500 ~ N\ A
1000 =~
100 A
ADJ1000 500 P
1000 e
| 100 (
. ADJ1000 500 T
1000
pate: g0 -4 O3

Analyst: JopN ( ,L> ,LQ,Q/
Reviewed b ' vy

Date: \017—'1 0>

FRM-244 (b) (Rev 3/Oct 03)
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SwRI Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verlflcatlon Log

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

010346 /M (0/34/07

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet l
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) |% of True Value l
100 : B ~ 0.000 0.00
ADJ1000-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 f
100 0.000 0.00 .
ADJ1000-E 500 0.000 0.00 -
1000 0.000 0.00
100 ' 0.000 0.00 l
ADJ1000-F 500 ' 0.000 0.00 ‘
1000 - 0.000 0.00
100 0.1018 0.1013 0.1020 0.102 101.70 u
ADJ1000-G 500 0.4912 0.4930 70.4943 0.493 98.57 '
1000 0.9808 0.9894 0.9863 0.986 08.55
100 0.1012 0.0999 0.1000 0.100 100.37 ,
ADJ1000-H 500 0.4936 0.4923 0.4916 0.493 98.50 , l
1000 0.9801 0.9810 0.9824 0.981 98.12 !
100 0.1010 0.1008 0.1009 0.101 100.90
ADJ1000-J 500 0.4961 0.4951 0.4949 0.495 99.07
1000 0.9980 0.9955 0.9928 0.995 99.54
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 0.000 0.00
100 , 0.000 0.00
ADJ1000 500 0.000 ~0.00
1000 0.000 0.00
FRM-247b (Rev 2/Oct 03)

FRM-244 (Rev 2/Sept 02)
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l SwRI Div. 01 - Inorgamc Laboratory Adjustable Plpette Verification Log
Balance #: 5:‘: Thermometer #: Q 5\\ diH20 Temperature (° C) 2 S
I Eppendorf # True Value (L) | 1° Reading (g) | 2" Reading (g) 3" Reading (9)
- . 100 _
l ADJ1000-C 500 _
- 1000 e
oy 100 /
ADJ1000-D 500 Pl
| 1000 '
| 100 e
ol | ADJ1000-E 500 N
1000 -
. -i 100 P
| |  ADJ1000-F 500 -~
? o 1000 / - , B
e = 100 .09 .0\ 0.\030
- ¥ | ApsioooG 500 OJdqia 0.8y (0. dquY
. I 1000 D.A30% 0.92%94 0.6
-] 100 6. (o13 0 .0%a9 0.l00D
i i 500 0.4azL_ | 0.uaa> | 6.Uqlk
w8 1000 | .2%01 oAa’le | 6Qa33a4
- © 100 O .\olO O.((XR 0 . (OOt
| - : : _
.' ADJ1000-J 500 0 42| O . Mas| 0.4a49g
1000 6.2a %0 0 .4255 0.9Q3%
ADJ1000 500 | | _—
" 1000 = |
100 ‘ \O 3‘“\'\\’{
~ ADJ1000 500 -
l 1000 —
Date: / 0/94/ 03
.é Date: || ! { X//b?:.

FRM-244 (b) (Rev 3/Oct 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

{Space provided for inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
Eppendorf # | True Value (uL) ] 1st Reading (g) ] 2nd Reading (g) | 3rd Reading (g) |Avg Wt (g) {% of True Value
100 0.1006 0.1004 0.1006 "0.101 100.53
ADJ1000-C 500 0.4942 . 0.4960 0.4964 0.496 99.11
1000 1.0033 1.0058 0.9936 7.001 100.09
100 0.0997 0.1001 0.1002 0.100 100.00
ADJ1000-D 500 ' 0.4928 0.4935 0.4939 0.493 98.68
1000 0.9929 0.9967 0.9958 0.995 99.51
100 0.1015 0.1016 0.1015 0.102 101.53
ADJ1000-E 500 0.4938 . 0.4946 0.4935 0.494 98.79
7000 ~0.9962 0.9994 0.9940 0.997 69.65
100 0.1008 0.1013 0.1012 0.101 101.10
ADJ1000-F 500 0.5044 0.4964 0.4951 0.499 99.73
1000 ~0.9987 0.9925 0.9961 0.996 99.58
100 -
ADJ1000-G 500
7000
100 — o~
ADJ1000-H 500 NN
1000 ~
100 _ ~
ADJ1000-J 500 - 01 L~
1000 — I~ (077
100 \, M~ -
ADJ1000 500
7000 — 174
100
ADJ1000 500 <]
1000
FRM-247b (Rev 2/0Oct 03)

FRM-244 (Rev 2/Sept 02)
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SwRl Di\).‘ 01 — Inorganic Laboratory Adjustable Pipette Verification Log

Balance‘ #: > f | Thermometer #: ﬁ:o /1 diH20 Temperature (° C)_g/___

. Eppendorf # True Value (L) | 1% Reading (g) 2" Reading (g) | 3" Reading (9)

" o B 100 90 Jooy 2/00C

. ADJ1000-C 500 Y444 Hawo | ey

~ 1000 1, 0037 /0058 9936

N , 100 0§97 /001 L /60

- ADJ1000-D 500 W 4435 L4439

] | 1000 .9944 L9l 9958

- 100 els e/t Jols

L ADJ1000-E 500 L4454 UG 4 L4935

1l 1000 - .99, 2 94994 . 9940

- -~ | 100 - . JOOK 203 L1013

" | ADJ1000-F 500 _,SbYy Yaed | 495!

i o 1000 L9957 | 9925 . 9%/

, — | 100 | I |

- ADJ1000-G - 500 ' T

- | 1000 .

B e | 100 ‘ T~

! X pJ1000H 500 - \
8 1000 _

) — 100 .' | 4 100

] ADJ1000-J 500 ' AN 107

| 1000 =

' 100 A

- ADJ1000 500 _~

1000 e

' 100 \_

’ . ADJ1000 500

. 1000

Analyst; /VQQ/ | Date: _/©-21 '03 ‘
Reviewed b Date: 12 / 09/

FRM-244 (b) (Rev 3/0Oct 03)
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A i (03

FRM-247b (Rev 2/Oct 03) ‘

010350 i
SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet ‘
Eppendorf # | True Value (uL) | 1st Reading (g) ] 2nd Reading (g) § 3rd Reading (g) Avg Wt (g) |% of True Value .
_ 100 : — 0.000 0.00
ADJ1000-C 500 / 0.000 0.00 D
1000 7 0.000 0.00
100 7 0.000 0.00 -
ADJ1000-D 500 . ) - 0.000 0.00 )
1000 0.000 0.00 -
100 A . 0.000 0.00
ADJ1000-E 500 . A\ 0.000 0.00
1000 v ‘ 0.000 0.00 i
100 P 0.000 0.00 l
ADJ1000-F . 500 . 0.000 0.00
1000 : 0.000 0.00
100 0.1019 0.1015 0.1017 0.102 101.70 ]
ADJ1000-G 500 0.4922 0.4912 0.4911 0.492 98.30
1000 0.9861 0.9841 0.9826 0.984 98.43
100 0.1011 0.1015 0.1006 0.101 101.07 -
ADJ1000-H 500 0.4926 0.4920 0.4909 0.492 98.37 .
1000 0.9803 0.9806 0.9805 0.980 98.05
100 0.1022 0.1016 0.1017 0.102 101.83 L
ADJ1000-J 500 0.4973 0.4978 0.4952 0.497 99.35 l
1000 0.9998 0.9976 0.9981 0.999 99.85 .
100 ——-—:F — 1 ——— 1 0000 0.00
ADJ1000 500 , _— 0.000 0.00 ‘o
1000 = 0.000 0.00 N
100 210 2 0.000 0.00 )
ADJ1000 500 1 AN\’ 0.000 0.00 i
7000 — 0.000 0.00 '

FRM-244 (Rev 2/Sept 02)
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Balance #: H Thermometer #: (S_Qk \ " diH20 Temperature (° C)_&l___

"{ )U ﬂ';
g 5 i 5

Eppendorf # True Value (uL) | 1* Reading (g) 2"" Readmg (@) | 8" Readmg (9)
100
ADJ1000-C 500 ' | s
1000 | =
100 A
ADJ1000-D 500 -~
| 1000 | 30
100 » / N
ADJ1000-E 500 . //
_J 1000 ’
=3 100 /
o| ApJi000-F 500 )
- - 1000 JA—
2 100 [8.16\9 ool  [o.lo]
ADJ1000-G 500 0.4qa2 o431 o.4a ||
I 1000 0.9 L 6.a4l o9
- 100 To 1on O.0l5  |0.160lg
< ADJ1000-H 500 0.402L 164490 1. 0.4909
S 1000 0.0902, 10 9%0L | 6 .005
-l 100 0-lo22. |6 . 10\ . (ol7
| ADJ1000-J 500 1 o.4a71% 6.497% 104952
1000 0 q9Qk 0.9 0O .qog |
100 e _ >
ADJ1000 500 ’ _—
1000 iy
100 - %}\0’5
~ ADJ1000 500 ‘
1000

3 S Y ' : S 0y v g B

Analyst: W 7 / ) vDate: (Olgl(b?)

Reviewed by} ; Date: (| ’ L‘Zl()%

V0

FRM-244 (b) (Rev 3/Oct 03)



‘

Bookjpage:_--04 11 [
i — _ 010352
SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log
: (\ yi (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)
( \)\Oﬁ
. (D /‘}
\

SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (ub) | 1st Reading (a) | 2nd Reading (g) | 3rd Reading (9) AML(QL % of True Value
500 0.5026 0.5065 0.5028 0.504 100.79
ADJ5000-C 2500 2.4970 2.4941 2.4918 2.494 99.77
5000 5.0023 4.9987 5.0042 5.002 100.03
500 0.5072 0.5076 0.5076 0.507 101.49
ADJ5000-G 2500 2.5052 2.4952 2.5001 2.500 100.01
5000 5.0346 5.0240 5.0091 5.023 100.45
500 0.5006 0.5090 0.5060 0.508 101.64
ADJ5000-H 2500 2.4804 2.4845 2.4940 2.486 99.45
- 5000 7.9943 39749 39738 7.981 9.
500 0.4946 0.5044 0.5082 0.502 100.48
ADJ5000-1 2500 2.4963 24912 2.4924 2.493 99.73
5000 3.0097 2.9995 T 4.9998 5.003 100.06
500
ADJ5000-J 2500 ~
5000 :
500 :
ADJ5000-K 2500 — ‘
5000 : |
500 Y
ADJ5000-L 2500 )
, 5000 : ~ ‘
ADT 5000 500 L AUV i
03026~ 2500 ~N [V Z2—
(©-2{-0% 5000 2 il
500 % ‘.
ADJ5000 2500 /] ;
5000 — (4
500 ~
ADJ5000 2500 e
5000 (
500
ADJ5000 2500
5000

FRM-247c (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: 3 ¥ Thermometer #:__;G“_D_{i_. diH20 Temperature (° C) _i-°2—’-—
Eppendorf # True Value (L) | 1° Reading (g) | 2™ Reading (g) 3" Reading (9)
500 5020 SO0LS So2&
ADJ5000-C 2500 9. 44570 >.4941 2.y€
5000 C.0023 9967 S 00¥2
500 S072 507> SO 7
ADJ5000-G 2500 25052 2.4552 .St l
5000 <$.0340 S o240 5009/
500 SOz SO0 , 50
ADJ5000-H 2500 Jdkoy 2 YYYs 34940
5000 4,994 3 4, 9749 +4.973%
500 G4 soq4d So8 |
ADJ5000-| 2500 5.0 3 9_dJ4ld .49
- 5000 5 .0057 4.6555 | 4.6598
=1 500 ’
() ADJ5000-J 2500 e
(- 5000 -
8 500 ~
ADJ5000-K 2500 )
l 5000 /
- 500 e
= ZbJsoooL 2500 Jgo=2-1
8 | 5000 I,@/? '
500 —~ N
ol ADJ5000 2500 %
5000 A
500 v
ADJ5000 2500
5000 /
500 \
ADJ5000 2500 ~J_
5000 —
500 O
ADJ5000 2500
5000
Analyst: Q&Qw (/‘X/ﬁ&/ Date: __/g_ﬂ 033
Reviewed by// ( ’_A\ hd U ﬂg , Date: ‘OI%"/OZ
21 e0

FRM-244 (c) (Rev 3/Mar 03)
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e ()03

Book/page:

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
Eppendorf# | True Value (uL) | 1stReading (g) | 2nd Reading (g) | 3rd Reading (9) |Avg Wt (0) % of True Value
500 oo 0.000 0.00
ADJ5000-C 2500 T~ 0.000 0.00
5000 ] — 0.000 0.00
, 500 = 0.000 0.00
ADJ5000-G 2500 = 0.000 0.00
5000 7y e 0.000 0.00
500 ~ 2 QAL 2 0.000 0.00
ADJ5000-H 2500 e W 0.000 0.00
5000 — 0.000 0.00
500 -~ ' : 0.000 0.00
ADJ5000-1 2500 ¥ 0.000 0.00
5000 0.000 0.00
500 0.4940 0.4956 0.4959 0.495 99.03
ADJ5000-J 2500 2.4860 24823 2.4829 2.484 99.35
5000 29711 3.9533 7.9641 3.963 99.26
500 0.5086 0.5001 0.5062 0.508 101.59
ADJ5000-K 2500 2.4983 2.5007 2.4946 2.498 99.91
5000 5.0851 5.0357 5.0136 5.045 100.90
500 0.5041 0.5036 0.5030 0.504 100.71
ADJ5000-L 2500 2.4946 2.4902 24842 2.490 99.59
5000 4.9820 3.9910 4.9660 3.980 50.50
500 — 0.000 0.00
ADJ5000 2500 _ TN 0.000 ~0.00
5000 7 0.000 0.00
500 7 0.000 0.00
ADJ5000 2500 ~ 0.000 0.00
5000 — |~ 0.000 0.00
500 3 0.000 0.00
ADJ5000 2500 AN 0.000 - 0.00
5000 Pl 0.000 0.00
500 ~ 0.000 0.00
ADJ5000 2500 - 0.000 0.00
5000 ~—— - 0.000 0.00
FRM-247c (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: > Eé Thermometer #: _&_Q&L_ diH20 Temperature (° C) _QJ_
. Eppendorf # True Value (iL) | 1° Reading (g) | 2™ Reading (g) 3" Reading (9)
500 — —
. ADJ5000-C 2500 S
: 5000 ,/
. 500 ]
. ADJ5000-G 2500 roh
’ 5000 nulls
500 10\
. ADJ5000-H 2500 P
5000 i
. 500 e
« ADJ5000-1 2500 /
— 5000 [ :
. St 500 0.4aq4o 0-44S0o 0.4959
o ADJ5000-J 2500 2 .40 2433 2.4829
‘. © 5000 4.q1l 4 G533 4 Gl
A, 8 500 0. .Soel, | 0.509! 0. St
ADJ5000-K 2500 Q498> . ST . Mq4
. | 5000 5.0 | C.0257 <. 015(;9
- - 500 0.SoH 0.c02(c | 0,500
" < ADJ5000-L 2500 2. 2.4902 2.4tYa
. o I 5000 Y4 4320 \ 4910 Y.9660
o 500
. o ADJ5000 2500 N
" 5000 -
500 | P
. ADJ5000 2500 N
5000 AW 7
500 A \S\
. ADJ5000 2500 e
. 5000 /
. 500 L
’ ADJ5000 2500 _— ' :
. 5000 I
. Analyst- M ﬁ/ﬂ / /7 Date: _ [ O/ ay / 03
l Reviewed bng%v% Date: _{| Ili’ ’03
' FRM-244 (c) (Rev 3/Mar 03)
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SwRI —Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

~
b

%@3

010356

FRM-244 (Rev 2/Sept 02)

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading(g) | 3rd Reading (g) Ag Wi (g) % of True Value
500 0.4977 0.4998 0.5024 0.500 99.99
ADJ5000-C 2500 2.4913 2.4971 2.4955 2.495 . 99.79
5000 4.9929 5.0040 4.9937 4.997 99.04
500 0.5072 0.5075 0.5077 0.507 101.49
ADJ5000-G 2500 2.4994 2.5082 2.4940 2.501 100.02
5000 2.9550 5.0078 3.0093 5.004 700.08
500 0.4982 0.5028 0.5049 0.502 100.39
ADJ5000-H 2500 2.4966 2.4978 2.4956 2.497 99.87
5000 5.0340 30190 30196 5.024 700.48
500 0.5104 0.5096 0.5054 0.508 101.69
ADJ5000-1 2500 2.4940 2.4917 2.4996 2.495 99.80
5000 5.0348 39907 3.9853 5.004 100.07
500
ADJ5000-J 2500
5000 —
500 \\
ADJ5000-K 2500 o~
5000 S~
500 N
ADJ5000-L 2500 N
5000 “2 \
500 Pl [P yi
ADJ5000 2500 Nk __—
5000 = N
500 N 72 =
ADJ5000 2500 — T
5000 | Y/
500 /
ADJ5000 2500 e
5000 o
500
ADJ5000 2500
5000
FRM-247¢c (Rev 2/Mar 03)

.
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: 24 Thermometer #____ GO (I diH20 Temperature (° C) =2/
Eppendorf # True Value (uL) | 1% Reading (g) 2™ Reading (g) | 3" Reading (9)
500 49171 . 4998 5034
ADJ5000-C 2500 D.4913 2.4471 D455~
5000 4.9944 5. Q040 4.993 7
500 L 5079 ,S075 5077
ADJ5000-G 2500 D.445494 2.5083 2. 4440
5000 4,4950 5.007% s, 0043
500 HIF A , 5028 , 5049
ADJ5000-H 2500 I 4900, 2. 497% D.4Y95¢
5000 <, 0240 5. 0190 $.0196
500 ,siod - S0%0 sosd
ADJ5000-] 2500 5.d4dpo 5.4917 2.4996
-l 5000 5. 0348 4.9907 d4.9¢53
=3 500
o ADJ5000-J 2500 o
Q 5000 ——
8 500 T~
ADJ5000-K 2500 | T~
_II 5000 >
500
= ADJ5000-L 2500 2
o ' 5000 A (2
8, 500 1Y
ADJ5000 2500 O\ g
5000
| 500 (/
ADJ5000 2500
5000 /
500 /
ADJ5000 2500 |
5000
| 500 T~
ADJ5000 2500 S —
5000 I
O
AnaIVSt:w (/O Y Date: /O -31-0 3
Reviewed by:ﬂ i\ ’ Date: 19/ Jo

[TVT/IV S

FRM-244 {(c) (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

e 4 i 3
Y v b E i, Ny A i f 3 - - -
E E 3 3 E i E 3 i 5 -

Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) |Avg Wt (9) % of True Value
500 0.000 0.00
ADJ5000-C 2500 0.000 0.00
5000 0.000 0.00
500 p———— S B———— 0.000 0.00
ADJ5000-G 2500 e 0.000 0.00
5000 d 0.000 0.00
500 L~ 0.000 0.00
ADJ5000-H 2500 W@Zﬁﬁ 0.000 0.00 |
5000 PLali) 0.000 0.00 |
500 "1~ , 0.000 0.00
ADJ50004 2500 - 0.000 . 0.00
5000 = 0.000 0.00_
500 > 0.4949 0.4932 0.4928 0.494 98.73
ADJ5000-J 2500 2.4896 2.4871 24870 2.488 99.52
5000 29863 4.9801 39824 2.983 99.66
500 0.5099 0.5063 0.5078 0.508 101.60 %
ADJ5000-K 2500 2.5008 2.5036 2.4998 2.501 100.06
5000 5.0627 5.0319 5.0572 5.051 101.01
500 0.5050 0.5042 0.5027 0.504 100.79
ADJ5000-L 2500 2.5016 24991 2.5008 2.501 100.02
5000 4.6949 5.0025 4.9866 4.995 ~99.89
500 . E— 0.000 0.00
ADJ5000 2500 / 0.000 0.00
5000 i 0.000 0.00
500 P 0.000 0.00
ADJ5000 2500 « 0.000 0.00
5000 ~ - 0.000 0.00
500 s\ 0.000 0.00
- ADJ5000 2500 A 0.000 0.00
5000 e 0.000 0.00
500 / 0.000 0.00
ADJ5000 2500 / 0.000 0.00
5000 A - 0.000 0.00
FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: __. 34 ' Thermometer #: __GQ_“____ diH20 Temperature (° C) _&L__
Eppendorf # True Value (iL) | 1° Reading (g) 2™ Reading (g) | 3" Reading (@)
500 — .
ADJ5000-C 2500 _—
5000 e
500 -~ |
ADJ5000-G 2500 et
5000 e~
500 A
ADJ5000-H 2500 -/
5000 /
| 500 /
ADJ5000-1 2500 /
— 5000 <
< 500 0. 4quq Q. LMBL_%%SAA&_'_
o ADJ5000-J 2500 D.439 e . 49l U487 O
° 5000 4 Q3L | 19201 YAl
8 500 b5 0. sOLY | O S0TX
ADJ5000-K 2500 9,5k sl | X.499%
| 5000 5. 06271 |5, 0239 5. 057D
= 500 6.SDSO | C-c0OYR 05001
1 ADJ5000-L 2500 N ~eYIN N75z=0i L, 5008
8 | 5000 4.qq49 5.0 14.9%0\e
500
o ADJ5000 2500 e
5000 e
500 )
ADJ5000 2500
5000 o et
500 P\
ADJ5000 2500 g
5000 e |
| 500 e |
ADJ5000 2500 e r
‘ 5000 -
Analyst: P Date: /O [3 / / 03
Reviewed by

FRM-244 (c) (Rev 3/Mar 03)

Q:AA%%_ Date: “((X !o?;
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VTSR: October 24, 2003

PROJECT#: 06002.01.081

Balance Calibrations



Southwest Research Institute

: Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 0.0005
Date Std Wt (g) Recorded Wt (g) Operator

/02803 & 0000 [.9999 SEO s §9-Tsvss /3]
10/29 /03 2.0000 2..0000 Y a
lo-30-73 Q-0 20000 S0 ~
10/51/0% 2..0000 2.0000 AT "
1-2-03 .Qo00 =3 000D SEe) =
i-4-03 2.000° D poed e -
1-5~03 J.0cvo J.00€® % ~
G- 9% 20000 =J. UoT -
I-1-03 | Jeocd 2 -0D A, —
I{~ip-0% 20000 2 oa2d >~

If balance is out of limits, clean the balance and re-calibrate using Class "S" wéiglts.

If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page #>_9

// // 7/43
FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute
Division 01

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
19 27 0068597 +0.05 »
Date Std Wt (g) Recorded Wt (g) Operator
/0-2593 /9.00 /0.00 Qe SW: 99-35063y-sT
10/29 /03 0. 00 0. 0O [ 1
/0-30-03 /0 -00 /0.00 N\ -
[0/31/02 10.00 10.00 M b
J[-p>02 /0-0c (0-CO S ‘ -
-y -0% [0.00 /0-00 %3 ~
503 /000 /0 .00 < -
o3 j0-00 10-00 <) -
11-2-03 jO-LO /2 -00 ‘%:)) ~—
[-16-0% /d-0O jO 90 -~

If balance is out of limits, clean the balance and re-calibrate using Class "S" véights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page #__ 5

FRM-112 (Rev 1/Dec 99)
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Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

i

o

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
10-2¢ 03 D -0000 .00 Qe W39 S0s 15
[0/29/03 2..0000 2.0000 < T
/0% -0% S 000D 19999 N -
10(21/0% 2..0000 2.0000 “w "
)-20% J-0000 =2-0000 ‘ =
[1-40% 2 -0000 30000 %ﬁ«:\) ~
[[-503 D090 S.0000 -
ll-b-0% 2 -0000 QOO0 e ”
[:0-0% I.qee® Jeooce AR =
L /-0 S 00 S ggc -
If balance is out of limits, clean the balance and re-calibrate using Class "S" ¢eights.

. Ifbalance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page #__ 11

FRM-112 (Rev 1/Dec 99)
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031025-1

SRR: 25150 '

SDG: 236892

CASE: CNWRA

VTSR: October 24, 2003

PROJECT#: 06002.01.081

DI Water Veriﬁcation )



D.I. WATER SYSTEM NOTEBOOK

[ —

| METALS LAB # 01 028
SOUTHWEST RESEARCH INSTITUTE
SET PT./ CALL FOR 010363
READING QCLT. Service LT. USAGE
INITIALS (M OHMS) -Green=0K Green=0K (GALS) COMMENTS
0L (.0 s :/ | 5. Y%m
Y4 1£.0 e A Y LS s‘;&’/m
qQueqa L 27, ﬁﬂ_é é& ﬂ?&-ﬂé@
) ) /4 /£ L " /4190 ¢e:¢1mm
0/ 1£.9 L ,/ UL 8 18 W/m
/8.0 L v $92p. 3 | 3.49om
150 = Iyt 19:350m
/A 28 — | 32303 |2 dd s
I )5 4 L v WILUA s BRI
ﬂﬁ/& ); (.0 L — s |5 4 om
. £.0 o e s)¢4 84 1399 om
VA W/ ) o L 54542 l43%am
A )20 v — ls74g. € | Eom
/4] e s F464. 8 | 603 m
—— VDL 10/43/4D —+ >
D) 1§.0 e % sy ¢ C3zm
DI 284 L i spgre 1N 3im
/L K. L— o /4283 | 5007
_}% ;., /g.g o — 579923 |gddpm
YL /3 .4 [ — 5}(7'84:5 Ny
/4 /5.0 o c/ 5989, > 1% j?/m
0 64 e e el KNIV
DA ) &0 L e lsisp2. > s
R 150 P T T W K
D/ 150 T e « lsisi4s qim
, S I ———
m v | 50527. & 19row pm
1£.0 [V L 3, 669 m
T TY, W — 519" |%3tpm
0/ /£4 L o 5/53 1.2 | §:Uoym
P/ ) [ ¢ 515331 S 49pm
- or 0 1 o SIs3a 1 3oy am
WA 1.0 v L 5159 8.4 |\ f/m
pfL 1£-0 v r  birs3 1801 m
OfL 1§ .0 v V 51554 1316 ',/7'm
FRM-196 (Rev 0/Apr 01) ‘/M
RIS
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