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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Task Order: 030930-7

Lab System ID: 235410

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

010001

Sample ID

[ PT 7 - Container 1

Client: Division 20

Date Received: 09/30/03

Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 489 3.33
Molybdenum . <0.333 0.333
Sodium <1.67 1.67
Nickel <0.167 0.167
Tungsten <0.333 0.333
Page 1 of 12



SOUTHWEST RESEARCH INSTITUTE
DUPLICATE SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Task Order: 030930-7

Lab System ID: 235410

Samopi!é ﬁ)o 02

[ PT 7 - Container 1

Client: Division 20
Date Received: 09/30/03

Project No.: 20.06002.01.081

SRR: 25032
Sample Duplicate

Analysis Result (mg/L) | Result (mg/L) RPD

Cobalt <0.167 <0.167 0.00%
Chromium <0.167 <0.167 0.00%
Iron <1.67 <1.67 0.00%
Potassium 489 488 0.20%
Molybdenum <0.333 <0.333 0.00%
Sodium <1.67 <1.67 0.00%
Nickel <0.167 <0.167 0.00%
Tungsten <0.333 <0.333 0.00%

Page 2 of 12

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



SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI
Matrix: Liquid
Task Order: 030930-7

Lab System ID: 235410

Sample ID

[ PT 7 - Container 2

il

Client: Division 20
Date Received: 09/30/03

Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 484 3.33
Molybdenum <0.333 0.333
Sodium 1.71 1.67
Nickel <0.167 0.167
Tungsten <0.333 0.333
Page 3 of 12
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 010004

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235411

Sample ID

[ PT 8 - Container 1

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 584 3.33
Molybdenum <0.333 0.333
Sodium 36.8 1.67
Nickel <0.167 0.167
Tungsten <0.333 0.333
Page 4 0f 12
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

MATRIX SPIKE SUMMARY 010005

Sample ID

| PT 8 - Container 1

Client: Division 20
Date Received: 09/30/03

Project No.: 20.06002.01.081

Task Order: 030930-7 SRR: 25032
Lab System ID: 235411
Sample Spike Spike
Analysis Result (mg/L) | Result (mg/L) | Added (mg/L) Recovery
Cobalt <0.167 17.0 16.7 102%
Chromium <0.167 6.91 6.70 103%
Iron <1.67 - 34.5 333 104%
Potassium 584 1315 666 110%
Molybdenum <0.333 139 133 105%
Sodium 36.8 645 666 91.3%
Nickel <0.167 17.3 16.7 104%
Tungsten <0.333 139 133 105%
Page 5 of 12
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET o100606

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235411

Sample ID

1

PT 8 - Container 2

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 561 3.33
Molybdenum <0.333 0.333
Sodium 37.2 1.67
Nickel <0.167 0.167
Tungsten <0.333 0.333
Page 6 of 12

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

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



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 9007

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235412

Sample ID

[ W 7 - Container 1

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 19364 20.0
Molybdenum <0.333 0.333
Sodium 7.33 1.67
Nickel 0.385 0.167
Tungsten <0.333 0.333
Page 7 of 12
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET 40005

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235412

Sample ID
[ W 7- Container2 |

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 19852 20.0
Molybdenum <0.333 0.333
Sodium 7.01 1.67
Nickel 0.325 0.167
Tungsten <0.333 0.333
Page 8 of 12
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SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute

Lab Code: SwRI1
Matrix: Liquid
Task Order: 030930-7

Lab System ID: 235413

010009

Sample ID

-

W 8 - Container 1

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 25795 20.0
Molybdenum <0.333 0.333
Sodium 10.4 1.67
Nickel 0.175 0.167
Tungsten <0.333 0.333
Page 9 of 12

SRR: 25032

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

Client: Division 20
Date Received: 09/30/03

Project No.: 20.06002.01.081



SOUTHWEST RESEARCH INSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: 235413

40810

| W 8 - Container 2

Client: Division 20
Date Received: 09/30/03
Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium 25614 20.0
Molybdenum <0.333 0.333
Sodium 10.8 1.67
Nickel 0.182 0.167
Tungsten <0.333 0.333
Page 10 of 12
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SOUTHWEST RESEARCH INSTITUTE

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: NA

LABORATORY CONTROL SAMPLE 440011

Sample ID

[ LCSW - K08W1

Client: Division 20

Date Received: NA

Project No.: 20.06002.01.081
SRR: 25032
Sample True
Analysis Result (mg/L) Value (mg/L) Recovery
Cobalt 16.9 16.7 101%
Chromium 6.81 6.70 102%
Iron 33.7 333 101%
Potassium 569 666 85.4%
Molybdenum 139 133 105%
Sodium 595 666 89.3%
Nickel 17.2 16.7 103%
Tungsten 140 133 105%
NA- Not Applicable.
Page 11 of 12
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SOUTHWEST RESEARCH INSTITUTE

BLANK SUMMARY

Lab Name: Southwest Research Institute

Lab Code: SwRI

Matrix: Liquid

Task Order: 030930-7

Lab System ID: NA

010012

Sample ID

| PBW - KO8W1

Client: Division 20
Date Received: NA
Project No.: 20.06002.01.081

SRR: 25032

Sample Reporting
Analysis Result (mg/L) Limit (mg/L)
Cobalt <0.167 0.167
Chromium <0.167 0.167
Iron <1.67 1.67
Potassium <3.33 3.33
Molybdenum <0.333 0.333
Sodium <1.67 1.67
Nickel <0.167 0.167
Tungsten <0.333 0.333
NA- Not Applicable.
Page 12 of 12
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SOUTHWEST RESEARCH INSTITUTE |
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

Task Orders/01-QPP-015



Southwest Research Institute La bo ratory TaSk Order 0 10 01 3

TO #;: 030930-7 Revision: 1
Project(s): 06002.01.081

Manager(s): DAMMANN, MIKE

SDG: 235410 SRR #'s: 25032 To PM: 10/07/03
VTSR: 09/30/03 Client(s): DIV 20 To QA: 10/15/03
CASE: CNWRA - DARRELL DUNN To Client: 10/16/03

DIVISION 20 - CNWRA. 7-day preliminary, l4-day 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. SEND Forms to Darrell Dunn. Contact PM with any questions.
REVISION 1: Updated task order (drl01403)

I Documents Related to this task order: 6552 I

Test: DIL-DILUTION qudin 28 days from CED
Section: METALPREP .

| Tips

235410 1 [Liquid pT 7 14 oct 03
235410 2 [Liquid pT 7 14 oct 03
235411 1 hiquid PT 8 28 Oct 03
235411 2 [Liquid PT 8 28 Oct 03
235412 1 [Liquid W7 14 oct 03
235412 2 [Liquid W7 14 oct 03
235413 1 [Liquid [ 8 28 oct 03
235413 2 [Liquid W8 28 Oct 03
Test: ICP-SWRI Holding: 180 da §fromeED

Section: METALS SwRI Method .

235410 1 [lLiquid pT 7 16 Sep 03 14 Mar 04
235410 2 [Liquid PT 7 16 Sep 03 14 Mar 04
235411 1 [Liquid PT 8 30 Sep 03 28 Mar 04
235411 2 [Liguid T 8 30 Sep 03 28 Mar 04
235412 1 RLigquig W7 16 Sep 03 14 Mar 04
235412 2 [Liquid W7 16 Sep 03 14 Mar 04
235413 1 [Liquid W8 30 Sep 03 28 Mar 04
235413 2 [Liquid W8 30 sep 03 28 Mar 04

Page 1 0f 1 ver 10/10/2003



010014

Sample Receipt

Southwest Research Institute Sample Receipt Number: 25032 VTSR: 09/30/03
Project: 06002.01.081

Case #: CNWRA

Client: DIV 20

Samples were received hand delivered at ambient temperature (22.0° C).

QC Note; As per method.

Parameters: Analysis of Cr, Co, Fe, Mo, Ni, K, Na, and W by ICP, see attached.

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

Note: Contact Joann Boyd @ 2169 or Pager 351-1617. For Institute QA contact before starting any work on this project.
Note: Have SPQP (Latest Revision) on the bench at the time of prep or analysis of samples.

Note: All personnel must be QA Nuclear Certified.

Note: Turnaround time is 14 days from VTSR.

Note: Samples were received intact.
*** Dino.Roman Sep 30 2003 2:41PM ***

Time: 14:25:00

Manager: DAMMANN, MIKE
Logged in by: Dino.Roman
Creation Date: 09/30/03

Note: See chain of custody as part of the work order system for more information. Contact Project Manager for questions. POC- is Darrel Dunn X6090.

235410 PT7 09/16/03 Liquid 2
235411 PT8 09/30/03 Liquid 2
235412 W7 09/16/03 Liquid 2
235413 W8 09/30/03 Liquid 2
\_Containers: 8 Samples: 4

[These documents are associated with this receipt: 6552

Thermometer: 027
Temperature: 22.0

Page Printed: 9 Oct 2003 13:24:24

Page 1 of 1
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QUALITY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES
FOR COMMERCIAL NUCLEAR POWER PLANTS
WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY

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:

()Z’j/)w %.Q%Q | /0/30/02

JO/ANN BOYD
Quality Assurance Manager

(210) 522-2169 DATE

e

- A '
. O ) le/3e/e2

|

T———REZAKARIMI___ [ (210) 522-2412 DATE
Director, Department of Analytical and Environmental Chemistry

NM GV/Q(@—/ (o [30| 0>

CHAEL GUWACNAUGHTON (210) 522-5162 'DATE
Vice President, Chemistry and Chemical Engineering Division

ﬂ g ' 10/30/0V

CHRISTOPHER HOBSON (210) 522-5838 ' DATE
Quality Assurance Engineer

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

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

Division 01 Quality Project Plan _ Division 01 -
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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 Analyticat 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

4.1.1  Personnel performing duties affecting quality shall receive quality training to the SwRI
Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing any work on
projects for nuclear utilities. Institute Quality Systems (IQS) personnel shall perform this
training and documentation shall be evident in the personnel training files maintained in

Division Quality Assurance.

4.1.2  Indoctrination and training of personnel shall be conducted in accordance with SOP-01-18.1,
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

421

422

423

424

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 aésociated 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 shail 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 controlled 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

471

472

473

474

475

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 shiprﬁent;

(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) Lotcode;

(d) Date received; and

(e) Shelf life, when applicable.

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

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

4.79 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:

(8) 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) Sample retention date, when applicable.

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

4.7.12 The testing 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 maiﬁtained in accordance with SOP-01-8.1, /tem
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 (1QS) personnel shall perform surveillance activities as required to

ensure compliance with the contract and this Quality Project Plan. Specific areas in which
IQS may perform surveillance activities include, but are not limited to, the following:

(@) Receiving inspection and labeling of chemical reagents, standards, and testing samples;
(b) Testing processes;
(c) Calibration and major equipment;

(d) Sample and record retention; and

Southwest Research Institute Proprietary
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4.9

4.10

4.1

(e) Testrecords.

Inspection and Testing

4.9.1

492

49.3

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

4.11.1

4.11.2

4.11.3

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, retrievable, and maintained in dual storage.

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

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

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

Southwest Research Institute Proprietary
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4.12

413

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

4.12.1 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 heaith 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 won;k order shall specify all applicable

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

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



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT -
CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork



LS s

” i Requested Turnaround:
> DMUZ(’, ‘\ Du . SAMPLE LIST/CHAIN OF _CUSTODY D Woaka _
£ o e Southwest Research Institute a7
=8 o0 Chemistry and Chemical Engineering Division W3 Weeks
23 6220 Culebra Road W Other:

5 San Antonio, Texas 78238-5166
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
= Pa g |\ Donn ~ o N2 DM/LQ/// DVAA
o
© X 6040 Analyses Requested X6 OO(O
REMARKS
£ g S Preservation
a = e a=HClto pH <2
S S o 56 b = HNOs to pH <2
8 3 ° 2 e | s ¢ = H,S0, to pH <2
3 g 3 g = -g < g_,lS d = NaOH to pH >12
23 2 =~ 2 g 1= Y e = Cool (4°C+2°C)
EE £ £ £ 5 |P v-< f = Other (specify)
Sample 1D SE] & = 3 2 R &v 7
y/ -3 (Sewrle
w1 /b 03 1 12 g L X2 1/) = aleet )
9, ' ’ ; /
'Lﬁ* | //G/)T lp~ | L %2
7 4
B3| | L X2
s § MR v DIV. 20 SRR #25032
a4 Jnfoz [ 2iSpr| L= X PROJECT #06002.01.081
CASE: CNWRA
VTSR: 9/30/03 14:25
Matrix Types: Sample Types: Relinquished by (Print/Signature) X ’ Date Time
A—Air D - Duplicate . Q™ N & .
B - Biota ER — Equipment Rinsate \Bbm\ )L Dt&\o\/ / A_ ! 5’ . &5‘/‘13’ iah Z’?"} 2 20y~
D - Dust ES - Environmental Sample Received by (Print/Signature) / / / \ ‘1 Date Time
E — Emission/Stack FB - Field Blank
L - Liquid FD - Field Duplicate
P - Product MS ~ Matrix Spike Relinquished by (Print/Signature) Date Time
Sd - Solid MSD - Matrix Spike Dup
S — Sail TB - Trip Blank
SED — Sediment
T - Tissue Received by (Print/Signature) Date Time
W - Water '
WP - Wipe
Temp: Z2..0°C Therm#: (U7
Comments: . ‘ . Relinquished by (Print/Signature) Date Time
(DA Nucleer | see ahechod 9

Div 01 COC Form 01-01-001, Rev 8/02 Page l of |



Southwest Research Institute

LOG-IN CHECKLIST

Previous PM information

Sample Receipt Report No.: 25032

010025

Current PM infoation

Delivery documentatlon (*) (Tape on 8 2 x 11 white paper)

Hand carried Yes No
Correspondence Yes No
Custody seals* Yes No
Chain-of-custody/Traffic report No

Sample tags* (Confirm with container information before removal)

Hazard notifications

Sample(s) received intact

Lid(s) received damaged

FRM-115 (H) Preservation Report / Metals & Wetchem H20
Samle(s) in designated location

Computerized sample receipt report with original documents

Container(s) received leaking Yes No
Container(s) received damaged Yes No
Yes No

Sample custodian signature and date on all original documents.

Copy of sample receipt report to PM

PM sample receipt report approval with initial and date

Case file documents to DQA

Print ple 1 page and place in log-in notebook

Sample Custodian’s sgnature, date, and time

Yes No
Document thermometer no. / temperature (Confirm calibration is current) Yes

Document condition of sample(s)

Discrepancies

FRM-109 to PM

FRM-109 to Client (Only for required contracts)

FRM 109 to Inor anlcs for dlscrean01es of FRM 115

‘Date: 09/30/03

Time: 2:52 PM

FRM-012 (Rev 2/May 03)



SAMPLE LOG-IN SHEET

010026

Lab Name
Southwest Research Institute Page 1 of 1 :
Received By (Print Name) Log-in Date ;
DING ROMAN 09/30/2003 ‘
Received By (Signature) :
Case Number Sample Delivery Group No. T ~ |SAS Numb 1‘ R
CNWRA » ») 7 /4
Remarks:  06002.01.081 _ Remarks: f
c : i
orresponding Condition of Sample |
Shipment, etc |
EPA Sample # Sample Tag # Assigned Lab #
1. Custody Seal(s) Presenfg/APsent* - ‘
Intact/Broken PT 7 None 235410 Intact |
!
. PT 8 None 235411 intact
2. Custody Seal Nos. O /4’
/ /! W 7 None 235412 Intact
3. Chain-of Custody Records Absent* W 8 None 235413 Intact
4.  Traffic Reports Present - - |
or Packing Lists / !
5. Airbill Airbill/Sticker ~
-
6. Airbill No. HAND DELIVERED /
7. Sample Tags Present “
-]
Sample Tag Numbers Li ste |
listed O Chain of |
Custody \ -
8. Sample Condition @Broken*/ ,
Leaking \
9. Cooler Temperature 22.0C S
10. Does Information . No* \
on custody \\
records, traffic —\
reports, and ~
sample tags
agree?
11. Date Received at Lab 09/30/2003
12. Time Received 14:25:00
Sample Transfer
Fraction ] ction
frovse, e .
Area # Area # \
Tnes # 2
By ‘ By
DINO ROMAN
On o "~ lon ~ »
'~ 09/30/2003 -

* Contact SMO and attach record of resolution

Logbook No.

Sample Receipt (25032)

Date

Reviewed By /L,’/H ZHEA Al 5”"/66””_
/6/63/2003

Logbook Page No.

1845 (sectzon 30€ 4)

FORM DC-1

OLMO4.2



SOUTHWEST RESEARCH INSTITUTE .
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

Copies of Login Book



SwRI Login Area
Division 1

Sample Login Book
Sep 30, 2003

010027

Sample Receipt: 25031
VTSR Date: Sep 30, 2003

Project: 06391.02.00X

VTSR Time: 11:15:00

Client: Public Ctr. for
Manager: TAN, CK

VTSR Date: Sep 30, 2003

VTSR Time: 14:25:00

System IF Customer Sample ID o Ma_trix |
235404 3438 Weir Bananas
235405 415 Peabody Bananas
235406 807 Vermont Bananas

Sample Receipt: 25032 Project: 06002.01.081 Client: DIV 20

Manager: DAMMANN, MIKE

VTSR Date: Sep 30, 2003

VTSR Time: 10:35:00

System IE Customer Sample ID n T Matrixj
235410 PT7 — T Liquid
235411 PT 8 Liquid
235412 w7 Liquid
235413 W 8 Liquid

Sample Receipt: 25033 Project: 06355.15.006 Client: INEEL

Manager: DAMMANN, MIKE

e wo—

System ID Customer Sample 1D MatEx
235418 WGS10501PA,R9,VB T _ Solid Waste
235419 WGS10601PA,R9 Solid Waste
235420 WGS10602R9 Solid Waste
235421 WGS10701PA,R9 Solid Waste
235422 WGS10801PA,R9,VB Solid Waste
535423 WGS10901PA Solid Waste
235424 WGS10902R9 Solid Waste
235425 WGS11001PA,R9 Solid Waste
235426 WGS10901R9 Solid Waste

Sample Receipt: 25034
VTSR Date: Sep 30, 2003

Project: 06053.06.009
VTSR Time: 16:14:00

Client: BLUE LINE CORP.
Manager: RANGER, JACKIE

Matrix

System ID Customer Samplgﬁ)
. 235427

Cerium (Ill) Acetate Solution

Liquid

Page Number: 4845 (section 3 of 4)

Version (10/10/2003)

Printed: Oct 14 2003 3:41PM



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032 '

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

RAW DATA



div 20
to#030930-7
06002.01.081

Rotion,

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

235410-1 df33 | C02286 0.167 U mg/L | 0.167 0.00234] 0.005| 33.3 0.0780(10/08/03 |16:05
235410-1 df33  |Cr2677 0.167|U mg/L | 0.167 0.00097] 0.005] 33.3 0.0323[10/08/03 ]16:05
235410-1 df33  [Fe2714 1.67|U mg/L 1.67 -0.00050{ 0.05| 33.3 -0.0167]10/08/03 [16:05
235410-1 df33 |K 7664 489 mg/L 3.33 14.68262 0.1] 33.3 489.4207110/08/03 {16:05
235410-1 df33  |M02020 0.333{U mg/L | 0.333 0.00093] 0.01] 33.3 0.0310/10/08/03 {16:05
235410-1 df33  [Na5889 1.67(U mg/L 1.67 0.03237| 0.05f 33.3 1.0790/10/08/03 116:05
235410-1 df33  |Ni2316 0.167|U mg/L | 0.167 0.00240[ 0.005{ 33.3 0.0800]10/08/03 116:05
235410-1 df33  |W 2079 0.333|U mg/L | 0.333 0.00175] 0.01} 33.3 0.0583[10/08/03 }16:05
235410-1d df33 |C02286 0.167|U mg/L | 0.167 0.00204| 0.005] 33.3 0.0680]10/08/03 16:10
235410-1d df33 [Cr2677 0.167|U mg/L | 0.167 -0.00036( 0.005{ 33.3 -0.0120]10/08/03 {16:10
235410-1d df33 [Fe2714 1.67({U mg/L 1.67 -0.01841 0.05| 33.3 -0.6137]10/08/03 [16:10
235410-1d df33 |K 7664 488 mg/L 3.33 14.63572 0.1] 33.3 487.8573|10/08/03 ]16:10
235410-1d df33 [M02020 0.333|U mg/L | 0.333 0.00041 0.01] 33.3 0.0137]10/08/03 |16:10
235410-1d df33 |Na5889 1.67|U mg/L 1.67 0.03128| 0.05] 33.3 1.0427]10/08/03 |16:10
235410-1d df33 |Ni2316 0.167(U mg/L | 0.167 0.00110| 0.005] 33.3 0.036710/08/03 |16:10
235410-1d df33 |W 2079 0.333|U mg/L | 0.333 0.00256| 0.01] 33.3 0.0853]10/08/03 |16:10
235410-2 df33  [Co02286 0.167|U mg/l. | 0.167 0.00205| 0.005] 33.3 0.0683}10/08/03 {16:16
235410-2 df33  {Cr2677 0.167{U mg/L | 0.167 0.00127| 0.005] 33.3 0.0423}10/08/03 |16:16
235410-2 df33 |Fe2714 1.67{U mg/L 1.67 0.00359| 0.05] 33.3 0.1197}10/08/03 |16:16
235410-2 df33 |K 7664 484 mg/L 3.33 14.51628 0.1 33.3 483.8760110/08/03 |16:16
235410-2 df33  |Mo2020 0.333|U mg/L | 0.333 0.00111] 0.01f 33.3 0.0370/10/08/03 |16:16
235410-2 df33 [Na5889 1.71 mg/L 1.67 0.05136] 0.05] 33.3 1.7120]10/08/03 |16:16
235410-2 df33  |Ni2316 0.167 (U mg/L | 0.167 0.00281| 0.005] 33.3 0.093710/08/03 |16:16
235410-2 df33 (W 2079 0.333|U mg/L | 0.333 0.00218] 0.01] 33.3 0.0727110/08/03 {16:16
235411-1 df33  [C02286 0.167|U mg/L | 0.167 0.00195| 0.005] 33.3 0.0650}10/08/03 {16:21
235411-1 df33  |Cr2677 0.167 U mg/L | 0.167 0.00106| 0.005§ 33.3 0.0353110/08/03 {16:21
235411-1 df33  |Fe2714 1.67{U mg/L 1.67 0.00559| 0.05] 33.3 0.1863/10/08/03 |16:21
235411-1 df33  |K 7664 584 mg/L 3.33 17.53001 0.1 33.3 584.3337(10/08/03 |16:21
235411-1 df33  |M02020 0.333{U mg/L | 0.333 0.00033| 0.01] 33.3 0.0110(10/08/03 |16:21
235411-1 df33  |Na5889 36.8 mg/L 1.67 1.10477 0.05[ 33.3 36.8257]10/08/03 ]16:21
235411-1 df33  |Ni2316 0.167|U mg/L | 0.167 0.00251] 0.005] 33.3 0.0837(10/08/03 |16:21
235411-1df33 |W 2079 0.333{U mg/L | 0.333 0.00320] 0.01] 33.3 0.1067[10/08/03 |16:21
235411-1s df33 |C02286 17.0 mg/L | 0.167| 16.7] 102.0% 0.50995| 0.005] 33.3 16.9983[10/08/03 |16:27
235411-1s df33 |Cr2677 6.91 mg/L | 0.167 6.7] 103.7% 0.20732] 0.005]| 33.3 6.9107[10/08/03 |16:27
235411-1s df33 |Fe2714 34.5 mg/L 1.67] 33.3] 103.5% 1.03488| 0.05] 33.3 34.4960[10/08/03 [16:27
235411-1s df33 |K 7664 1315 mg/L 3.33]| 666! 109.7% 39.44464 0.1] 33.3] 1314.8213|10/08/03 |16:27
235411-1s df33 |Mo02020 139 mg/L { 0.333| 133] 104.5% 4.17904| 0.01] 33.3 139.3013]10/08/03 16:27
235411-1s df33 [Na3302 645 mg/L 1.67| 666] 91.3% 19.33591| 0.05]| 33.3 644.5303|10/08/03 |16:27
235411-1s df33 |Ni2316 17.3 mg/L | 0.167] 16.7] 103.8% 0.51905| 0.005]| 33.3 17.3017[10/08/03 |16:27
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div 20
to#030930-7
06002.01.081

system id elem result [qual |units |{rl tv rec ug/ml rl df mg/L date time
235411-1s df33 |W 2079 139 mg/L | 0.333] 133]| 104.3% 4.16841| 0.01] 33.3 138.9470|10/08/03 {16:27
235411-2 df33 | Co2286 0.167|U mg/L | 0.167 0.00185] 0.005| 33.3 0.0617]10/08/03 {16:32
235411-2 df33  |Cr2677 0.167|U mg/L | 0.167 0.00309| 0.005( 33.3 0.1030/10/08/03 ]16:32
235411-2 df33  [Fe2714 1.67|U mg/L 1.67 0.01394| 0.05( 33.3 0.464710/08/03 |16:32
235411-2 df33 |K 7664 561 mg/L 3.33 16.83994 0.1 33.3 561.3313[10/08/03 |16:32
235411-2 df33  [M02020 0.333|U mg/L. | 0.333 0.00585| 0.01] 33.3 0.1950]10/08/03 |16:32
235411-2 df33 |Na5889 37.2 mg/L 1.67 1.11735] 0.05| 33.3 37.2450(10/08/03 {16:32
235411-2 df33 |Ni2316 0.167|U mg/L | 0.167 0.00409| 0.005| 33.3 0.1363|10/08/03 16:32
235411-2 df33  |W 2079 0.333|U mg/L | 0.333 0.00524| 0.01] 33.3 0.1747|10/08/03 {16:32
235412-1 df33  {C02286 0.167|U mg/L | 0.167 0.00378| 0.005| 33.3 0.1260(10/08/03 }16:38
235412-1 df33  |Cr2677 0.167|U mg/L | 0.167 0.00157] 0.005( 33.3 0.0523]110/08/03 16:38
235412-1 df33  |Fe2714 1.67|U mg/L 1.67 0.01423| 0.05] 33.3 0.4743)110/08/03 116:38
235412-1 df200 |K 7664 19364 mg/L 20.0 96.82212 0.1] 200| 19364.4240(10/08/03 |15:26
235412-1 df33  |M02020 0.333|U mg/L | 0.333 0.00196] 0.01] 33.3 0.0653[10/08/03 }16:38
235412-1 df33 |Na5889 7.33 mg/L 1.67 0.21992] 0.05] 33.3 7.3307]10/08/03 [16:38
235412-1 df33 |Ni2316 0.385 mg/L | 0.167 0.01155] 0.005| 33.3 0.3850(10/08/03 |16:38
235412-1 df33  |W 2079 0.333|U mg/L | 0.333 0.00029] 0.01] 33.3 0.0097[10/08/03 116:38
235412-2 df33 | C02286 0.167|U mg/L | 0.167 0.00299! 0.005] 33.3 0.0997(10/08/03 }{16:44
235412-2 df33  |Cr2677 0.167{U mg/L { 0.167 0.00058} 0.005| 33.3 0.0193[10/08/03 {16:44
235412-2 di33 |Fe2714 1.67|U mg/L 1.67 -0.00180] 0.05| 33.3 -0.0600]10/08/03 {16:44
235412-2 df200 |K 7664 19852 mg/L 20.0 99.25852 0.1} 200} 19851.7040(10/08/03 {15:31
235412-2 df33  [M02020 0.333|U mg/L | 0.333 0.00146] 0.01] 33.3 0.0487(10/08/03 {16:44
235412-2 df33 |Na5889 7.01 mg/L 1.67 0.21020( 0.05{ 33.3 7.0067[10/08/03 {16:44
235412-2 df33 |Ni2316 0.325 mg/L | 0.167 0.00976[ 0.005} 33.3 0.3253[10/08/03 {16:44
235412-2 df33 |W 2079 0.333|U mg/L | 0.333 0.00040( 0.01} 33.3 0.0133[10/08/03 |16:44
235413-1 df33  {C02286 0.167{U mg/L [ 0.167 0.00277| 0.005§ 33.3 0.0923[10/08/03 |16:49
235413-1 df33  |Cr2677 0.167{U mg/L | 0.167 0.00016[ 0.005]| 33.3 0.0053[10/08/03 |16:49
235413-1 df33  [Fe2714 1.67|U mg/L 1.67 -0.00561] 0.05] 33.3 -0.1870]10/08/03 |16:49
235413-1 df200 {K 7664 25795 mg/L 20.0 128.97451 0.1 200§ 25794.9020]10/08/03 |15:36
235413-1 df33  [M02020 0.333{U mg/L | 0.333 0.00029{ 0.01] 33.3 0.0097[10/08/03 |16:49
235413-1 df33  |Nab889 10.4 mg/L 1.67 0.31197( 0.05| 33.3 10.3990|10/08/03 |16:49
235413-1 df33  |Ni2316 0.175 mg/L | 0.167 0.00525] 0.005| 33.3 0.1750}10/08/03 116:49
235413-1 df33  |W 2079 0.333{U mg/L | 0.333 -0.00157f 0.01| 33.3 -0.0523110/08/03 {16:49
235413-2 df33  [C02286 0.167|U mg/L | 0.167 0.00392{ 0.005| 33.3 0.1307[10/08/03 }16:54
235413-2 df33  |Cr2677 0.167|U mg/L. | 0.167 -0.00038§ 0.005( 33.3 -0.0127110/08/03 |16:54
235413-2 df33  [Fe2714 1.67|U mg/L 1.67 -0.01318}{ 0.05] 33.3 -0.4393|10/08/03 [{16:54
235413-2 df200 |K 7664 25614 mg/L 20.0 128.07189 0.1 200| 25614.3780]|10/08/03 |15:41
235413-2 df33  |M02020 0.333|U mg/L | 0.333 0.00009| 0.01f 33.3 0.0030(10/08/03 |16:54
235413-2 df33 |Nab5889 10.8 mg/L 1.67 0.32393] 0.05] 33.3 10.7977[10/08/03 |16:54

8620010



div 20
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06002.01.081

system id elem resuit |qual [units |ri tv rec ug/ml rl df mg/L date time
235413-2 df33  |Ni2316 0.182 mg/L | 0.167 0.00547| 0.005| 33.3 0.1823{10/08/03 |16:54
235413-2 df33 (W 2079 | 0.333]|U mg/L [ 0.333 0.00228] 0.01| 33.3 0.0760110/08/03 [16:54
lcsw-KO8W 1 Co02286 16.9 mg/L | 0.167]| 16.7[ 101.2% 0.50582{ 0.005| 33.3 16.8607{10/08/03 |14:30
llcsw-KO8W 1 Cr2677 6.81 mg/L | 0.167| 6.7 102.2% 0.20432; 0.005| 33.3 6.8107(10/08/03 |14:30
lllcsw-KO8W 1 Fe2714 33.7 mg/L 1.67| 33.3| 101.2% 1.01160( 0.05| 33.3 33.7200]10/08/03 {14:30
l[lcsw-K08W 1 K 7664 569 mg/L 3.33| 666] 85.4% 17.06491 0.1] 33.3 568.8303!10/08/03 |14:30
lcsw-KO8W 1 Mo2020 139 mg/L | 0.333 133] 103.9% 4.15696| 0.01] 33.3 138.5653110/08/03 |14:30
[lcsw-KO8W 1 Na3302 595 mg/L 1.67| 666] 89.4% 17.85865] 0.05]| 33.3 595.28831{10/08/03 ]14:30
[lcsw-KO8W 1 Ni2316 17.2 mg/L | 0.167| 16.71 103.2% 0.51594| 0.005| 33.3 17.1980110/08/03 |14:30
[llcsw-KO8W 1 W 2079 140 mg/L [ 0.333] 133{ 104.9% 419107 0.01] 33.3 139.7023110/08/03 ]14:30
bw-KO8W1 Co02286 0.167|U mg/L | 0.167 0.00224| 0.005[ 33.3 0.0747{10/08/03 14:19
bw-KO8W1 Cr2677 0.167|U mg/L | 0.167 0.00016| 0.005| 33.3 0.0053110/08/03 |14:19
bw-K0O8W1 Fe2714 1.67{U mg/L 1.67 0.00148| 0.05] 33.3 0.0493110/08/03 |14:19
bw-KO8W1 K 7664 3.331U mg/L 3.33 0.00528 0.1] 33.3 0.1760{10/08/03 |14:19
bw-KO8W1 Mo2020 0.333|U mg/L | 0.333 0.00093| 0.01{ 33.3 0.0310(10/08/03 |14:19
bw-K08W1 Na5889 1.67|U mg/L 1.67 -0.00972| 0.05] 33.3 -0.3240)10/08/03 [14:19
bw-KO8W1 Ni2316 0.167|U mg/L | 0.167 0.00035| 0.005| 33.3 0.0117110/08/03 {14:19
bw-KO8W1 W 2079 | 0.333|U mg/L | 0.333 0.00309| 0.01] 33.3 0.1030110/08/03 |14:19
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1@, @

Zr3496

ppm

4. 970
» GG
. 185

4, 966
4,974

GC Pase
5. QAR
16, @

010041

1a/68/683 B22:11:33 PM

ppm

S. Q37
. B4E
- 9153

e QAT
5. @7

GC Pass
S Ga
1@, ag

T11938
ppm
05, 5E2
. B9
1. 675

5. 457

5. 388

GC Fail
5. Qi
10, @

GC Fass
1. 2R
14, aa

ppm

Te 4356
16

. 2080

5, 467
5, 444

GC Pass
. EHAG
14, ag

V_E9o4
ppm
5,118
. D46
. OQB4

. Q86

S5.131

GC Fass
F e DAG
1@,

page &

ppm

S. W93
« QGG
1.174

T 251

S. 135

GC Pass
D QAR
1. Q@

W_Ea79

Fpm

1. @29
. BA8
. TOEM



fAnalysis Report

IntStd
Mode
Elem
Wavlien
Avge
SDew
%RED

#1
#

i
*Count s
S

361. 384
59524
HE2.9611
. A944992

£58783
659664

aC Standard

;‘:_:
Time

1aa@a
o QDR
v il

1A
grlrarge]

NOTUSED

12/08/83 @2:11:33

4
NOTUSED

5

NOTUSED

Fpt

&
MOTUSED

010042

page 3

-
NMOTUSED



010043

fAnalvysis Report Blank Sample 1@/ @8 /03 A2 19:83 PM page 1
Method: DATLYL Sample Mame: ich/cocb Opevrator:
Run Time: 1@/,48/83 14:14:03
Comment :
Mode s CONC Corr. Factor: 1
Elem Ag 32688 Al 3ass Asl89d B_ 2496 Baa934a BeZil3@ BiZaie
Units ppm ppm opm ppm ppn uuli] ppm
Avpe « QAGAS L BR1La . BBEE L ALE « AR . BRGE . BBE3
SDev L WAALE . R4 G « BHARE « B4 « MR . EAA Y iy i v b
#RED E24, 18 245, 3 32.97 118, 2 S 19 31.83 2. 81
#1 - o HQPDE —a QAL 3 - BAEH o Az » HAG o DHAA Y . A7
HE « BARLE o BB4LG . DALY - BRAZ o QA o BHRAE < BA1L9
Evrors LC Pass LC Pass LC Pass L.C Fass .0 Pass L.C Pass L.C Pass
High o BASHR o BEGR 7 T o v « BASEG - AT . QAR
l.ow - o AR — o BSA o SR e o QR - o RS - AT - o PG
Elem Ca3179 CdEzes CoZz86 Craa77? Cu3za7 Fed714 K_7664
Units ppm ppm ppu ppm ppm PR Pm
fAvge < B18% « QBG4 . DAL o HRAE « BOAR .7 0ch | . QR4
SDewv « EHAGE v ntr e o PEZ L » BAT - A LALET . BHA4 3
%“RED . 1574 1.979 11,83 Z6&. 4 ZaATE. 435, 9 1, 9
#1 . 3188 i B o EHEAD - PHRAT - AL LALEL LBBLE
i . B18R - QAL R 1) - o BAHZ o) ~ o BAS59 . QAT E
Evrors LC Pass LC Pass .2 Pass L. Passe LC Pass LT Pass L.C Pass
High » BSHA « PSR iy it} « BBSEH o ARG « BEER o 1A
lLow - o EEEE - o PASI — o RS o WA —~ o ARG o RSN o 1R
Elem La4de L.i&7@a7 My 79 MnES76 MoZ@Zd NaBH889 NaI3dx
Units ppm ppm ppm pEm ppm ppim pom
Avie ~. Gl g 1rid v « BAR . B . BAZ8 - o QAT - BEE1
SDev » AR o AR v 11 g R » B . BRI « DHRE LBEEL
ARED e S Hi. 76 1565, 119.9 bbb 16. 29 =81.4
#1 o QR 17 7 R o WL I 17,11, Fe I 1 N - AL 4 . BE218
#i ~- o QAL B 7 p AL » DR . BR31 o BHASIE L. @659
Ervrovrs LC Pass L.C Pass LC Pass LG Pass .G Pass LC Pass 1.C Pass
High o QAT « QAT » BERE i lr et  BDSEG « BRI o BESH0
Low o DS o AT — o DS - o AT - AT -~ o BEGR - o PSR
Elem Miz3ie 1782 =Ea3/1 AR E P 344 g 1826 ShIdes
Units Ppm pPpm ppm prm pm ppm Ppm
fivge i1 172 . BAG4 < B9 « PUAG < BBE H. Biiz8 » RS
SDev « IS » DUABH . AR . B8 . BBl - BT . AL
%RED 2. 14 124.8 116. 3 277.9 184, 1 S56. 6@ S 12
#1 o 1A H. @11 o PAEE - o ARG . B34 H. @179 . ARG
#= « HAE o« BDRE o BRGE . A9 « ARG . AT7 S BBLo
Ervors LC Pass LE Pass MOCHECHK NOCHECK LC Pass LE High LE Pass
High » BHASA « Q10 - RASR . 101 - D1 A
l.ow - o DS o Q1A - PHASH o G LR R R 1]
Elem Beid6ld 196/l 196@/2 Sizast PhEsd Sels6 Snif99



Arnalysis

Units
fivige
Shev
ARSD

Ervrors
High
l.ow

Elem
tnits
Avge
SDhew
% RSB

#1
#i2

Ervrors
High
l.ow

Elem
Units
Avne
SDev
%RED

Ervors
Hingh
l.ow

Report

*R
162, 8

O
G L

S

1.
1a3. @&

o

NOCHECH

Sra42i1a
ppm

- BOAS
- PR

S, S

. ARG
« BG4S

L.C Pass
« QAT
- HAHRA

Y 3716
ppRm

~ BAGs
« BAGE

U,
ia. 83

o DAES
» BB

L. Pass
. BASH
- o HAS

Blank Sample

ppm

. P13
« BALE
359.8

- QS
» BRGE

NOCHECH

Thz837

ppm

—a Q11
v triey

Z6. 98

—o AL 3E
- o QUATS

LC Fass
. 1 GG
- WL QA

InE@6s
ppm

o QDD
P vl

27 .

~ o QMRS
il b

L Pass
. GRS
- DATR

ppm

. PHAAE
v 17 Fge>
569.9

. BAZA

NOCHECK

TiZ378
PR

. QERE
o QRS

84. 3

» BuA ]
» BRAG

LEC Pass
« BASE
- o PRSI

Ir3496
PRm

. ARG
o BRES
61,36

- PR
« BRAS

L.C Fass
« BASGR
o EHASR

010044

1a/@8/83 @2:19:03 PM

PR
- BBEE

. A
2. 493

= o QAEZE
— . QA7

LG Pass
» QLA

Ti1548
prm

« @G
. AL 4
14, 3@

H. @114
« DA

LC Pass
. A1 ARG
- LA

ppm

<ALl
~ B@As
39. 28

» BRRE
- AR 4

L.C Pass
. ARG
- EHASE

U_3859
ppm

. AL 36

L ALAL

T4. 59

- DAG L
- BTA7

L.C Pass
« 1 QAR
T R 117,

ppm

« BERS
- BG4
466, @

-, DRSS
o A

LC Pass
« BAEGR

~ .« QAT

Y_EoEdg
ppm

. DR

. BRRS

196. 4

o AR
~ o QGG

LC Pass
. BAGG
o BT

i

page

ppm

~ o WAL E
« QAL @

=977

— o QRS

LC Fass

« BASEG
- o HASH

» A
6él. 12

- BAZE

- BHEE

LC Fassg
. A10&
- A1



Analysis Report

IntStd
Mode
Elem
Wavlien
Avge
GDev
%RED

#1
Hi

i
*Counts
S

361, 384
668859
267, 584
. B9 L3R5

L7397
670321

Blank Sample

HY

Time

R v inln
» DR
itrdrivinlnivg

1 ARG
1@

NOTUSED

1B/08/63% B2:19:03 PM

4
NOTUSED

&

MOTUSED

6 .
NOTUSED

010045

page 3

7
NOTUSED



fnalysis Report
Methods DRILYL
Run Time: 1@Q/08/43
Comments
Mode: CONC Covrya.
Elem g 328G
Units PR
fivge - GARAL
SDewv . BEE
“R&D Z331. @4
#1 . AAALE
i - AL 4
Errors LC Pass
High « DASHGR
l.ow - o PRSI
Elewm Cazl?e
Units ppm
Avpe . BBE8
SDew o A
%RED . 931
#1 « BHE9
iz « BGE7
Errors LC Pass
High » A5
l.ow - o ASHD
Elewm L. aa@8é
Units ppm
Avge « BRAL
SDev o BARL
%RED 1@z, &
#1 « THAGT
i « AEAL
Evrvrors LC Pass
High - DS
l.ow - o AT
Elem NiZ3ié
Units ppm
fAvge » QAL
SDev . AR

% RED 151.7
#1 . ART
HhiZ - o QA
Errors LUC Pass
Hinh « ARASGH
L.ow - o AT
Elem Sol3blld

Sample Name:

14319213
Factor: 1

Al30a8
ppm

. BELD

. DABY

36. 98

. D3R3
«AY77

LC Fass
« BSHR
- o DTG

Cdazed
ppm

o DRAAES
« QAR
68,97

L BRAL
« ARG4

LG Fass
« BATEG
Rl bt ]

Li&e7@7
ppm

. BB
. BBOE
14, @5

- BADG
o« QEAR

LC Fass
» BAEA
- o DADH

ppm
H. @271

. DASR

18. &4

H. 8236
H. G306
L.C High
. B
- 1B

196/l

As189@
ppm
@311
. PRBE
14,58

AL
- ARG

L.C Pass
. BASGH
- o ARG

Cofsse
PR

. BBEE
. DR
1. @E9

» BpEE
o DA

L.C Fass
. AASEA
o HASG

MpE 790
ppm

. BAS4

. DAED

F7. S

o DAL
. BRGH

LC Pass
. ASGG
o ASRG

BEns/
ppm

. BRLE
. DRR4G

35. 43

- BRA9
LRBLE

NOCHECK

logd/

1@/28/03 BE: 2438

pbhw-KagWl ppis-221

B_Z456
ppm

. 2018

. B@E

6. 7EB

AL
< BRLe

LEC Pass
« AR
- o QAR

Cra677
PR

. PRRE

. DR

191.6

« DEAL
— . QAL

L.C Fass
« DAEGH
- PHASE

MnES76
pRm

. Al

. DB

5, 286

- QA
« QA

.G Fass
« ASG
e ‘2"2'5(2'

EEO3/E
ppm

. DOD4

. @16

393. 1

. ARG
- HAAT

 NOCHECK

Sig881

Ba4934
ppm

. BRRL

« AR

9. 469

- B
- BAE

LLC Fass
« ASG
- WASG

Cul3za’?
ppm

o AT

. BARZ

4, 81

« ARG
. BARS

LC Fass
. BASH
- QHASE

Mod@sd
ppm

» BQR9

» BRDA

. 4494

- BARY9
- BRES

LC Fass
« QGGG
- o PHASE

PA3404
ppm

. DB
. QAR
98, 88

o DUDHEE
« BADG

L.C Pass

- BASH
— o DHASE

FhESe

i

Upevrator:

BeX13@

ppm

- DAL
. DA

45, 67

- QGR]

L.C Fass
» AR
o BASR

Fed7la
ppm

L RALE

. BALY

186.9

« BEAE
. BE2E

LG Pass
- B
T et v

Na5889

ppm

- QRS
. @R
11. 05

o BLAE
o BHG

LC Pass
. BSGH
- o BSA

5 18k

ppm

—. BREZH
» DALY

128.3

- DD
- Q@73

LC Pass
. A1
- o LA

Sel96

010046

page 1

Bi&sze
pRm

. BBEE

L aL

48, 83

Evirip X
- BAZL

LC Fassg
« ARG
- o A

H_7664
pRm

. DRSS

. DHEG

53,98

- BA3E
- RT3

L. Fass
. 1 BAG
o 1A

Sheak s

ppm
. QBEa

LL.C Fass
« A1 AR
o L R

Sril1899



fnalysis

Units
Avge
SDev
%RED

Ervrors
High
lL.ow

Elem
Units
Avpe
Shev
#RSD

#1
#

Evvors
High
L.ow

Elem
Units
Avge
Shev
%RSD

Ervors
Hingh
l.ow

Report

%R

97.54
1. 86
1.295

96. 64
98. 43

NOCHECH

Brb4@ls
ppm

. BB
. QDG

S99. 23

v
» PG

LC Fass
« WASGH
- QGG

Y_ 371
ppm

. @Al
. DRRE
. BER4

- Bl
- P

LG Passe
o DATR
- QASH

ppm

o QAL
. BRL 4
137.@

—. Q1A
~ o PHT 3

NOCHECK

Th837
pEm

— B2
. oni
104, 3

— RAAS
~. G018

LG Pass
« A1 AR
- 11 QR

InEnes
ppn

. BB
. Bae
30. 63

» BRAS
- BRAG

LC Pass
o« BASG
- GASRA

ppm

- BPRG
- DAL
332. 9

-« QHAE
Y o)

NOCHECK

TiZZ72
pEm
R 171 e
- A
135, 8

- QDG
L antr

L.C Pase
o RS
- QA

Zr 3496
ppm

. DA
. BRR
6. 92

P 177
« QAT

L.C Pass
o WHASR
- o QAR

1A/88/03 A2 24
ppm ppm
« PAET » AT
« ARG « ARG
. & 139. 4
- QARG 1 )
B39 o QAR
LG Pass LC Fass
o AL A . HAZH
- Q1RG0 - GHAEE
T119a8 U_3859
ppom uuliy
« BAE4 Y
« RL7 A7
T4, &G 33. 15
. BAEGR - Al64
« BRS7 . 2L
LEC Pass LC Fass
« 1 I R 7i1717]
- LG - 1@

010047

ppm
—. BBAY

. B
8. 485

~- o HHAG
—. DAL

L.C Passg
» BEEH
— o DA

y_goEh

ppm

o o QAR
. RS

a7,

~ . QAR
. BRA3

LC FPass
» WASEH
- QG

page

ppn

« BRZ9
«BRLE
41.11

« RS
. BAZT

L.C Pass
« DAEG
- BASH

W_E2m79
ppm

. RS

. BRBRD

29,91

o BR3E
- BAZ4

LC FPass
« ALAR
-, A1 QG

L



fnalysis

IntStd
Mode
Elem
Wavlien
RAvge
Shev
%RED

Report

i
#Counts
Sc

S61. 384
634649
BE3z. 137
1.297117

628828
64047

Y

Time

1 G
M rrdridrgvirig
mpratrriva gy

1AGQA
L

Ly

3
NOTUSED

itasas/as

4
MOTUSED

A2 s 24

b
NOTUSED

010048

page

7
MOTUSED

3



finalysis Report

Method:

Run Times:

Comment:

Modes CONC Cory.
Elem A 3ssi
Units ppm
Avge - PARZEHE
SDhev » BAAZ L
%RED 89,412
#1 - ARG
iz - GAAL4H
Ervrors LUC Pass
High . BASHGH
l.ow - o DRSS
Elem Call79
Units ppm
Ave < ASE
SDev . BAREG
% RS0 17. @7
#1 . BAZL
i « QAL
Evrrors LC Pass
High » BERR
L.ow - o QSR
Elem Laddse
Units ppm
Avpe o QAT
SDewv W« AARL
“RED =7, PR -
#1 - G
i - . PHARAE
Evvrors LC Pass
Hingh » BASEH
l.ow - o DASH
Elem NiZ316
Units ppm
fAvpge » QNG
SDev « ARS
%RSD 93,72
#1 . BHAG
& - ARG
Evrvores LOC Pass
High » BATE
l.ow - o QASE
Elem Soiel3

DATILYL
1@a/708/703

Sample Mames
142324242

Factor:

A1 3088
ppm

. 3139

. BREE

46, 75

- 3185
- Q93

LC Pass
« DGR
- QS

CAEeas
ppm

. DR

. a1l

2, 86

- PHAAS
- AR

L.C Fass
o QAT
™ !2“2'5'2'

LiG7a7
ppm

. DO
. DR
24,10

» DEAG
. BAGA

LC Fass
. AAEA
— o S

H. 3278
- AT

25. 41

196@/1

£ 1896
ppm

. BDBT

. BRE 3

317. 8

- BOED
. BBEL

L.C Fass
« PRS-
- QAR

Colaee
ppm

. BRE

. BB

7. 136

o AR
o BEEE

L.C Fass
« QUATH
- o RS

MOE 790
ppm

. BREE

. BB4 T

159, 7

- HAAZ
» BAG4

LC FPass
« BEGR
- WEAR

SEE/
ppm

- DAAS
. BELY

604, 9

o« AL
. A@1 6

NOCHECH

1968/

1/ a8 /a3

pbw-KBEWE poSae—aos

B_#496
ppm

. D

. A

B6. 34

< AL
. BAE]

L.C Pass
« DGR
- RS

Cree7?
ppm

— DD
. ARS8

2945,

-~ o DHHAG
« QARG

L RPass
« BASG
- QAR

MnES76
ppm

. QARG
. BAGR
6. 487

o« R
- BRAG

LC Pass
« BTG
o ASG

2203/ 2
bpm
—. 211

« QAT
67.19

-« QALE
— o IBEAE

MOCHECHK

5iz881

Bas9iag
ppm

« QAR

. AL

84, 34

« SRR
« AR

L.C Pass
. QTG
- AASR

Culia’?
Ppm

. BRAGE
. RAR3
119. 8

o AR
» BBAS

LE Pass
« QASR
- AASH

MoSBen
ppm

. DARE

. DG

3%. 76

- EAT
o DB

LC Pass
« BATA
- o AASEH

P34
ppm

« AR

» DDRE

185, 5

. AQA8
- AR

LC Pass
« GATEH
- ARADH

Fhasi

B 3@

010049

Opevrator:

Be3isn

ppm

- DOBE
. BB

::‘ - gy,
a5, a3

-~ o BEGG
— . AL

L.C Pass
« BGSGH
- PRSI

Fed7lih
ppm

. Ba7d
L@1En
156, @

~ o QT
- Ala6

.C Fass
. 2SS0
-y PR

NaSa8a9
ppm
—BL6E
. AR
1. 357

— A1E60
—. B16E

1.C Pass
« BSHG
- o ASRG

5 1820
ppm

. BRET
. BEEG
77 O

- BAL7
. PG

LC Fass
. A1 QG
- o LA

S5el96

frane

Biga3a
Rpm

« QA7

o HAED

669, &

—. AAl6
- QA4

L.C Pass
» GASH
- PASH

H_7664
ppm

. DA3E6

. AL

2. E66

« BAZE
o BAST

L.C Pass
- 1A

- o RS0

ShSRe
ppm

. DBES

. RS

9. 89

- BAET
« BARE

L.C Pass
. A1
o WL 2A

8n1899

1



Analysis

Units
Avie
SDhev
%RED

Errors
High
L.ow

Elem
Units
Avge
Shev
%RED

#1
#i2

Errors
High
L.ow

Elem
Units
Avge
Shev
%#RSD

Evrvrors
High
L.ow

Report

%R

98. 33
1. @4
1. @854

97. 6@
99. @7

NMOCHECK

Br4@ls
ppm

. PRDD
. DR

296. 3

- BOGA
=« AR

L.C Fass
« AR
- S

Y_371m
ppm

. D@

. 2zl

91. 12

o BAGR
. Bl

LEC Pass
o AR
- o QGSH

pom

~ o PEEE8
» BAEL

86.95

— o BALT
o ‘2"2‘1 1

NOCHECK

ThEa37
ppm

— DAL
. DEBT

53, 55

- 2018

- DA

LC Pass
. B1AGR
- Q100

TG E
ppm

. @R

BB

578, 5

» BRDE
- o PHARE

LG FPass
» HASHR
- DHATG

ppm
o QRS

- BR17
a87.29

- QA
- BAEE

NOCHECHK

Ti337a
ppm

- o PG
» B

23.61

- o QAT
— . AAZ

LG Pass
« DASH
-, QASA

Zr3496
ppm

» R
. DO
67. 85

ey
o BPET

LC Fass
o BASHA
- HASGR

12/08/43 B2

ppm
— o AL

LC Pass
. W1
- G1GG

T11948
ppm

. AT
« BA4T
64,19

H. @ias
. DR3H

LC FPass
« A1 A
-, B1A0

pom
— o ARG

- B
15.79

~ o BADT
~ o A

LE Pase
« WHAS
- QAZH

U_3859
ppn

. 0481

B1a7

e
. S

o -
i

N g
- B4ES

LC Pass
. LAGH
R vy

010050

I@:@l Pm

prpm

o PUIHEE
. BBRGE
15.11

~ o G
— o BA2E

L.C Fass
« DASGA
- SR

U 29824
ppm

o AQAL

. Baal

34, 35

« BRAE
. RS

L.C Fass
« QUAGR
- o DATGA

page &

ppm
- o QRS

- BBET7
lael.

. BB 4
. BBEY

LC Pass
« DASH
- BTG

W_2ia79
ppm

.19
. DRES
183. 8

- BRG 5
~ o QHAGE

L.C FPasg
» QLA
- E 1A



Analysis

IntStd
Mode
Elem
Wavlen
fAvpge
Shev
“RED

Report

1
¥Counts
Sc

361. 384
639868
6788, 225
1. @aaB9e

HIGRRR
E4466H

Time

1 AAA

« DABRAGENG
» BHADAGAG

1@
1 g

NOTUSED

1A/ a8 /7035 G230 Rl
4 5
NOTUSED NOTUSED

610051

P

&
NOTUSED



Analys

Method
Run Ti
Commen
Mode s

Elem
Units
fivpe
Shev
AREBD

#1
iz

Elem
tnits
fAvge
Shev
ARSD

Elem
Units
fAvne
SDev
%RED

Elem
Units
fivge
Shev
%RED

#1
#i

Elem
Units
Avige
SDev
%RED

#1
Hi

Elem
Units
Rvpe
Shev
%RED

#1

#iz

i Report

» DRAILYL

mes: 1A/48/a3
te

CONG Corr.

fig 3Ea0
ppm

. SRS
. DB
1. 1289

- 34583
- BSH@6 L

Ca3l?sy
ppm
1. 37

-1
- G636

L

2i.28

21. 45

L.ad@le
ppm

- AGE
. BARE

85,1

- QA8
- BRAL

NiZ31l6
ppm
3159
. DRSS
« 5613

5139

5184

Sc3eld
%R
97.68
- 14
. 1483

57.57
87.78

SrbE 1
ppm

. AR
. QBB
10, 43

- BRRS
» A3

Sample Names:

14s3@e il
Factor:s 1

Al 3R
ppRm

1. 93z
« 3R

- 435S

Cd2aes
ppm
LBELT
. DAL
. 1863

- BELT
- A5G

Lie7@7
ppm

. Q@B

. BB

3. 584

- BAA
. Bnad

Po1788
pEm

. B

LB147

=88, &

« B4
-, BAE3

196@/1

o PAEE
— o G927

1@/ a8/03 B2 3

losw—~KARKL
e 1896 B_Z496
ppm Pppm
e 188 - QAL R
« QG . BELT
2917 Sh. 23
e 84 -y GAZ6
R T - AAGG
Cozz86 Crae?7
g ul] pm
o SR w14 3
« G » AR
. 2584 o 2504
. SAEE . B4 G
. SAT8 . SRLT7
M2 79@ MrE 576
ppm pRm
ol 33 . S 1EG
. L3 o AT
. B9 « 4395

- BRAE
- RS

- 3104

- Sl EG

=
o
~
fi

HEX

s UIT

~ S o3
it b
S

)

- SEEG

. 3198

5ig681
ppm

- BB4E
. DBTR
1521

—o BEIG
o BHAS

T11908
ppm

2. 168
. BED
L9177

2. 148
2. 176

P 3404
ppm

. DL
. DR
30,70

. 2R
BALE

Phasg
ppm

- SE14
L BALE

. BERTE

F T

m oS
NI

L

U_3859
ppm

. BES9
L1168
28, 48

. BSE6

BTOE

010052

29 M

Operator:

Beliig
mgulil

. BEET
Y. 1Y%, ey
- AT

. BEE5S

- BEEG

Fe27l4
ppm
1.@1E
. QO
. 1496

1.4111
1.813

NaSa89
ppm
29, 34
L1
. 3850

29. 26

=0, 4

51850
ppm

. DR

LBELE

5, 969

- BH19E
. BEE9

Sel96
pRm
2. 134
.13
b

fx.
i3
(_I-‘

r fo

e e
$ T
P

Vs
ppm

. 5084
. DRES

» 4542

o SAR7
« 510

page

Bigsse
[apam

- BRES
. 11 g

B [~
Tz e A5

- AL 6
« A

K_7664
ppm
17. 26
. B4
. 23560

17. &4
17.39

17.98
17.74

b6 B
ppm

. RS 1

. QRS S

1. 935

- SRl

L S161

511699

pRm

-
L QAL 3
138. 6

o THEHA
— . ALY

W79
ppm
4,191
. B3R
L7168

4. 170

4a1E



finalysis

Elem
Units
fAvge
Ghev
%RSD

#1
#i

IntStd
Mode
Elem
Wavlen
Avpe
SDev
%RED

#1
#iz

Report

Y_371m
ppm

o D

. BE

124, 6

« BRGR
» QAR

i
#Counts
S

361. 384
HENET4
H67. 321
. 1521966

634894
636208

b
ppm

- 3187

- BAEE

. 6458

« 5134

. 5181

e
-

Time

1 QA
et i
it etrting

1 Add
1RBRA

2r3496
ppm

« BAEE
« Q@GR

- H3H8

- BAEE

- BREE

3
NOTUSED

1R/ B8/ B3 BE: 35029
4 5
NOTUSED  NOTUSED

010053
=

&
NOTUSED

page

-
NOTUSED

.



010054

Analysis Report 1a/788/43 @ 40:58 BM page 1

Method: DAILYL Sample Name: losw-HRBW:E Operators
Run Time: 14788783 14335:39

Comment 3

Modes: CONC Corr. Factor: 1

Flem P 358 A1 3082 As 1898 B_2496 Ba4934 Bediia RigZzse
Units ppm ppm ppm ppim opm prpm ppm
Avge - BEHE5S 1.949 P 7 XA ~ o AT 2. @56 » PSS - BASE
SDew < BBALE o A - B - AL » B e B . AR
“#RED » SHBnY . 1209 . 1283 13,635 « SEES . 4284 H5.941
#1 » BEBGE 1.947 2. 18 - DA E e »B563 - B34
i - BSR4 1.951 2. 135 — . BBER méi . BSGHT - BET
Elem Cal3l7y CdEaas CozZ86 Cr2677 Cul3za7 Fel714 H_T7eb4
Units ppm pp® ppm ppm ppm ppm ppm
Avpge =i, 838 L3519 » 3106 « BHTL . 2S27 1. 036 16.58
Shev . 18 - AT . BB 175 ] T - 317 . 1@
%“RED » 3913 - G383 . D366 - 5430 4717 1.647 . 6185
#1 .83 - A5 . SA9H vl e L2518 1. 884 16.51
#i 2. 94 L A517 - S118 w7e . 2535 1.348 16. 66
Elem LadBie Lie7a7 MgE79a Mn2&76 MoZ@E NaBas9 MaI3aE
Units pm ppm ppm pam pm ppm ppm
Avge e lridrds e l7in) . 86 « SHLTE 4. 137 =8. S 17.2
SDev - R « B . B4 ALl » AL - 13 - 17
#“RED T8, 2 . TH . 1999 . BHET . S1E7 «ABe4S .21
H1 ~ o AHAL . Al 20,83 L5168 4o 1EE 28, 41 17.15
Hi - BRE . B Sd. 88 »SH183 4, 152 28. 59 17. 4%
Elem MiZ3le 178 HERE/ HER3 S Pd 34104 851883 Shidwnes
Units ppm ppm ppm ppm ppm ppm ppmn
fAvoge . S166 I N B - 346 . S3EE LAY7 I 1713 5147
Hhev o BAEY - BAGG - BAE 7 g Ny « DA - ARG vl v ey
%“RED L BHED 58. 49 . 9559 . 1833 3@, 91 48,64 . BGGH
#1 - S14E - BLAT « 5288 . S3ZE9 v B gt .15 g - 5145
#i - 519G » DG » 5L » 5315 - B2 vitrintsl . 5149
Elem BoiIbla 1964/1 19664/& Sizs81 Phasd Selds Sn1899
Units %R ppm ppm pm ppm ppm adul]
fvge 97. 06 S 143 2. lea - o QLT . SE91 2. 155 — o GRHA
SDew . 45 Y rida) » IHAE « AL 6 . BAE3 . 7 L BN
ARED «AE483 o SEET 271 98. 16 . 43TE . SRS 7496,
#1 6. 74 2. 148 2. 169 - o FAEE . 5308 2. 160 a7 172 3 e
i 97. 37 . 137 e 166 o L 4 « SERTS R B . BR1LE
Elem Sy 1S Tha837 TiZ37Te T119a8 U_3859 U_ 2924 W_2a79
Units ppm ppm ppm ppmn ppm ppm PRm
Avge « R - AT 1 o WHAERE Za 158 . BE8Y L5110 4. 173
8hev  RHR - BZRE « DAL - BAS v T SR o PDGE - BT
%#RS8D 12,385 18,62 191.7 . 2338 1, 86 . LESG . BE3H
#1 - TR — o QRTT ~ v RS 2. 193 < BE35 5105 4. 153

P~
#i o SRR o ARG E 7t v g . 186 SEeEs L ELLA 4,191



Analysis

Elem
Units
Avge
SDhev
ARED

IntStd
Mode
Elem
Wavlen
fAvne
SDew
%RED

Report

Y_371@
ppm

. D@L
. DRl

128.5

o BREHA
- DA

i
#Counts
S

361. 384
H31564
HO4E, 9T
. A659826

629483
633645

Zraidihs
P

« SEEGn
. BR1a
. 35AH

]
XX

~l

#

21

@
. B

1

Time

1madd
ity tntnintntng
« BARAZAG

1 @Ega
1 @GR

L3496
ppm

L B9
« QBRG
19, 7@

. BALE
o R

NOTUSED

1@/ a8/a3

&4
NOTUSED

P
wd

NOTUSED

010055

B 40 58 b

&
NMOTUSBED

page &

7
NOTUSED



fAnalysis

Report

Method: DAILYL

Run Time:
Comment:

Modes CONC

Elem
Units
fAve
SDev
%RED

#1
i

Elem
tnite
fivge
Ghev
#RED

#1
#i

Elem
Units
fAivpe
SDev
4ARSD

Elem
Units
Rvge
Shev
“RED

Elem
Units
fivre
SDev
%#RSD

Elem
Units
RAvpe
Shev
*RSD

1/ a8/23

P38
ppm

« BRRARE
- BARLE

639, 35

- o QHAZHAD
0

Ca3l79
ppm

. DS

. DBEE

17.81

- BERT
0178

LasnBe
ppm

. BE

. DARE

134, 5

» QR
« DAAS

MiZdle
ppm

. BARE

. @R

12,72

o BT
» A

Sc3gld

%R

99. 42
« 71

. 7121

58. 9=
99.93

Sr4nls
ppm

» BIAAR

» QAR

6. 49

« BARA
o WBRAG

Corya.

Sample Name: 2354181 dfIod
14341 08

Factor:

1308
ppm

. @146

o BREE

4. 26

- A196
SBLBE

CAEEes
ppm

. DRRE
. BAE1
59, B8

- BA
« BRAE

Li&7a7
ppm

. BOBE

. DAAE

297,99

— o ZHAENA
o AN

F1T78E
ppm

BS54
. BR4T

3@, 52

- 1188
L ELEL

196@/1
ppm

. DAL
. BB
1. 71

- BEET
- BAZR

Tha837
pRm

~o @11
At

99.59

—o BALE
o ARE

1

As 1890
ppm

. DBLE
LBt
89, 41

- BBzl
o BRAT

Co&z86
ppm

. BBES
. QDR

s
« 4535

- BAZ4
- BA23

Mpe79@
m

- BATE
o DBEEE
B,

- BASEH
» BAS4L

EEWE/ 1
ppn

. D16
. BRS
47, 32

. QL
. B L

1960/8
pEm

. B
. DAL
1172

» PR 4
» BRRZ

Ti337:2

ppm

-~ PAAZ
- QRG]

55,73

- QAL
- o QAR

010056

1a/a8/703 B2 46287 P

B_Z496
ppm

« QAL
. DA
19. 89

L BAL3E
v g

Crae7?7
ppm

» QAT

. DAL

27.88

o DUARL
« ARG

MNES76
pRm

. BB

. PR

45, Q6

o WHARE
« BBl

EEQ3/E
ppm

. QRS
. QB
289, 5

— . DAAL
L Rt

5igasl
pRm

. D146
. BB
6. BEE

. @139

- BLES

T119@8
ppn
il rard
BLE]
£34.9

- BERAS
o PG

Bat03s
ppm

. DBRE

. DA

=5, 51

. BBRA

. DQRE

Cusss7
ppm

. BT
. BBR9
49, 29

v
- BAZ4

MoE@Ea
ppm

. DOES

. BB

29, 14

. AR
« BRAG4

344
ppm

i 17
. G
131.3

» DA
. AR 4

P&
ppm

Lanil
. BBLA
167. &

o RN
- BES4H

U_3859
ppm

. BS4E
. RS
17.98

. BHT7E
RV, 12 1

Operator:

Bedizn
ppm

. D@

. PR3

GEEE.,

« R

Fei7l4a
ppm

. PG
» BEBE
6737

. B11E
~HLT3

NaSas9

ppm

. DS
. QEER

7. 82

-« QAIY
- A8

51820
ppm

. B3
. BRATY
8%, 1@

- BRAZTY
- 31148

Sel96
ppm

. Q@17
L@aLE
71,17

o BAES
- BARE

V_E29a4
pRm

. BAR4

. DEHDE

154, &

—~ o QB
« BARG

page 1

Bi&g3e
Ppm

« BRZT
« QAL L
4. 16

< BA3G
» AL

K 7664
ppm
1.947
. DBE
. GBS

NaZ3a

- PP

~. BB88
. D451
S0, BE

o LER7
. AS69

Bhinea
ppm

L BELE

L)

81. 2

. POET
Y

Sni1899

ppm

- DDDE
DAL 4
176. 1

« A
. AL 8

W_2@79
ppm

« BRG]

- BA2E

48.68

. BRGS9
< BA34



010057

Analysis Repowrt 1A/ QB /03 A2 e 46087 PM page &
Elem Y 371w Inzaes Zr3496

Units ppm ppm [sm

Avge » A - o A « AT

Shev .17} 7t « BAGD

#RED 175. 6 218,14 2. 871

#1 - o QA i lriir ) - QARG

#Hi » BB o DAL o THAES

Int8td 1 = 3 4 5 & 7

Mode #*Counts Time NOTUSED NOTUSED MOTUSED MOTUSED NOTUSED
Elem Sc e - e o e -
Wavlien 361,384 e e e e e e

Avge 646933 1 @i - e e e e

SDev 4665, 491 QD2RRRER - e e e e

#RED e NN S v, 1, v T v Y B e e o —

#1 643634 LB o _— - — -
B EEQEEE . 100 e — - - ——



010058

Analysis Report 1A/a8/7G3 G251 :55 P papge 1

Method: DAILY1 Sample Mame: Z30414-1d dfsdu Uperator:
Run Times:s 1@/88/43 14346337

Comment:

Mode: CONC Corer. Factors: 1

Elem A 3s8a nl3ass s 189 B_ 2496 Baa934H Be313a BiZEsd
Units pPom pim pm P o pm adulii
Rvne - BAAGE o« ARG - Rzl o ALE - RG] R i 17 B « BAEL
Bhev . BEHAZE - B < EBLE o B - PR - AHA L Al
#“RED 47. 164 11.@1 HE.91 19.31 9. A4 G4, 68 33, 48
#1 o PARZT . 7185 . PHAL3 o EEE L » AEAL - o SBHIAE - BHRLT
#Hiz o AT S L BE16 - o RHZG 17 « AL T 17 P . BAZE
Elem Cal3179 Cdzied Cola86 Cr2e?7 Cul3sa7 Fe27l4 M 7664
Units ppm ppm ppm prm pEm ppn ppm
fAvge . B138 » AR . HALA - AR - ARG —. L1 1.988
BDev - BHAAE « QAL o PR g ritrln - BRNS o ST Y vl o)
#RSD 1.334 fe, 37 15. 25 14.68 183, @ 51.69 . 2886
#1 - 8137 g 171 g 17 Y ~ o ZHAA L o« BHDE - o QTR 1.998
#i= « 8139 v rlr; e - BHAZA - HEHD L « AL ~. 3151 1.984
Elem LasBié Li& 77 M= 798 MnES76 MoaZd NaS889 MadZis
Units Pm pom Ppm pRm ppm opm pm
fAvge - RS — o DA . PAZE - o QAR . AL ~. QB9 8 - G844
SDev iy iinirip - EHAA o PSS o D « AR o AT - 1361
#RED =5 11 148.5 13.83 594.9 e EBE T o BRE 125, 8
#1 - PR3 - BHAZA - BAE3 » DA ~BALE ~o PLAZ - A9 3
#i R v 1 - o BHARIA g [ L — o (PRGN 7 7 174 -, 1595
Elem NiZ31l6 178 2Enssl HEARZSE P 34184 51880 Shigeas
Units ppm PR ppmn ppmn ppm Ppm ppm
fAivge « ARG LBLES - AL 4 DRl 4A . AL 4 . 17 LS . B4
SDew o HAGE . BAB1 . BRET » BALE o DAL ~Elle . A4
%#RED 128, 3 64, S 27E.9 i12.8 54,63 2o b2 141.1
#1 » DA . DA6E o B4 . BAES . BR19 —. DEZH . BB49
Hiz . AR LBL83E < MELE » PHAT . A - BLE6 « TR
Elem Se36ls 196@/1 196@/2 512881 FhEs Held6 511899
Units %R ppm ppm pm ppm ppm pom
Avge a97. 88 o QAGT » By L BL7E « DHAGE - BHHAS i1 Y Y
SDewv 1,846 . 17 e - EHAAS . BALE o A - PHAEE « QAL 4
ARSD 1.283 S7. 17 31,47 8. 5u7 41,85 29. 5@ 1286,
#1 97.13 o RS < L3 R B o HIESE - PRAT - o (MRS
i Q8. 63 - QARS v tritear LAle1 o ARG PR 7175 I A LA L
Elem Sra4a1s Tha837 TiZ37:& T11948 L3859 U #9824 W_=a7s
Units ppm ppm PEm pm ppm ppn ppn
Avge - A2 » A9 - AL L BLEE L B397 o WM « BPED
5Dev o AR . R E . AR - AL . BRSO QA o D29
%RED 6£3.77 143. 2 33.75 15. 45 B2 60 T, T4 32,47
#1 « BHAG ~— o QDG ~ o A L BLEE < Ba6] *.@@@1’ « MASE

= o A viln s v . QAL » BLAS B33 o HAAS o A



0190058

fnalysis Report 1@a/88/783 325155 P page &
Elem Y 371@ Inde s Lr3496

tmits ppm ppm ppm

Avge o ARG . DAL - AARSE

Shev o BRAD - B o AR

#»RED 2E9. 1 31.31 1B.63

#1 . BAGA - BRRG « BARG

#2 - o HZENES « DAEL ARG

Int8td 1 = 3 4 5 & 7

Mode *¥Counts Time NOTUSED MOTUSED MOTUSED NOTUSED NOTUSED
Elem S e ——— oo —— ——— e
Wavlien 361.384 - e e e e e

fAivge HI6683 1agpd - : e e e e

SDev 6895, 796 . DQRQBER - e o e —— e

#RED 1. 482727 . paaaaa - e e e e

#1 B I3ERET Rl e e e o e

# 641759 1 Q@B - - e - o



010060

Mnalvsis Report 1@/ 88/03 Q257184 P pange 1
Method: DAILYL Sample Name: 2354102 dfZad Operator:

Run Time: 1A/A8/83 14:52:405
Comment:
Modes CONC Covrv. Factors: 1

Elewm g 328 A1 3885 fsl89@ B_#2496 Ba4934 Bellia BiZsse
Units ppm ppm prm ppm ppm ppm ppm
fAvne R 17,17 Ridd . BLE6 o AR i1 R 2N . lritvijry — o QR i 17 B R
S5Dev . BRARE P 17 e - AL 4 i jriin k) « QAL . AL L HBL3E
#RED 44, 67 TELE7 1916, 243 2. @ H3. 39 122, 8
#1 « BDAB 4 L1911 -~ o FHMED < EBL8 « EBR o QAL . BRAL
#i ~ o R4 . RAE T .17} 7 17 e -~ o GZHAE ~ o AT LAY
Elem Ca3l7s CdEzes CoZ=86 Craa7?7? Cu3zav Fef71l4 K_7Te64
thnits pom ppm prpm ' pm ppm fufali] prpm
fAvge - BEES » B « AR « PR3 L8 — o RS R
Hhew o« B o BARE . BRRE o AT - BRE « BL46 v 1]
%“RED - SE34 Ta. 54 12.59 168.6 33.91 994, 4 » B
#1 « BEEH o DAL v 17 e « BOGT « BREE - ARD SRR Vi B
#i o BEET . RGN « G o AL . AL 4 ~. 71118 LY. b R
Elem La4apse Li&7a7 M@ 79@ Mn2S76 MoZ@aza Ma@Hhsa9 Ma33az
Units ppm ppm ppm ppm ppm ppin ppm
Avpe » BHNG v vt ln < BHE Ry 1riivi ) - DAL — o PBAT e S
5Dev « A o B « PR o A - ARG . B . BT786
#RED 99, 53 1868, 33.75 H58. 41 1@7. 1 1&. 79 A5, 38
#1 P trini iad » R . DTG « AR - B - o ARG “a. 1666
Hi AR R 7. 17,17 v . BBGT o G i v iR ~ . BAL —a BTEFT
Elem NiZ31l6e FB_1782 HEREs 2ER3 /2 B 3484 5_18&6 Shanes
Units ppm pR® ppm ppm ppm ppm ppm
RAvge o AT - B3EE - PRI o QAT . BALE L BLE9 » BTG
SDewv o ARG - BB4H 3 v 17,1/ 23 P rilriteii] < DALE < aBas o A
#RED - B4 13.41 13,55 181.& 92,67 51.63 L, 3@
#1 i rit g . BE5E - BRI - A1l - BHAZE » B2 . B3N
#i= o BT . 291 . BBEY o A o ARG . B8 o AT
Elem Sc3613 196@/1 1968/2 5iz881 Phasn Sel96 811899
Units HR pm ppm pom opm udull] ppm
Avpe 99. Az . BASG o BB L ALED . A7 - AT . 1r ey
SDev . 44 - AT . B2 o BBLE « R4 - BBLE o SR
#RED - 4416 16. 4% 85, s 9. 186 6l.41 59. 84 16%5. 6
#1 98,71 . BAEE . PR LB171 » DR L 11 o U
HiZ 99, 32 < BAE3 « RS - D1 SR .21l . BAZE « A9
Elem Sr4218 Thz837 TiZ37& TI1948 t_385 U _E9E4 W _=a79
Units ppm ppm ppm ppm ppm ppm ppm
Avge . BpR Y I 17 B . riiv g BLET7 . B447 o HARGE « BAEE
Shev o QDA - AT « R4 . ST « A5G o BAT o BBED
#RED 31,83 SR, 30 659. 3 45, B4 33,54 345,13 36.55
#1 o A ;1Y B} o DAY . AGEBT . BESE - BART7 - ABEO

i - B I rilr o PRAE L B168 D341 - WADS < BT



Analysis

Elem
Units
fivge
Shev
%#RSD

#1
#E

Intstd
Mode
Elem
Wavlen
fAvge
Ghev
%RED

Report

Y_371@
ppm

. Bpa

. BRI

163.7

- PR
- o WHEED

i
#Counts
Sc

361. 384
B44277
2778.9304

. 4313283

G4E31E

GabEas

InEdes
ppm

L BALE

» ARG

18. 24

i
L DRLS

it

Time

1 @@
i tatririntry
» BAGBRAGEA

v lrav]
g ratniried

L3496
ppn

» ARG
» NG
189. 3

. ARG
» AR

3

NOTUSED

fﬁ}

1@/ BB /A3 MR S724

4
NOTUSED

5

NOTUSED

010061

P

&
MOTUSED

page

-
MOTUSED

‘:;‘



fAnalysis Report

Method
Run Ti
Commen
Modes

Elem
Units
fve
Shew
#HRED

#1
#i2

Elem
Units
fAvge
Shev
%RED

Elem
Units
v iye
SDev
%RED

Elem
Units
RAvpge
Shevw
%RED

Elem
Units
fAve
SDev
%RSD

#1
i

Elem
Units
RAvpe
Shev
%RED

#1
#i

s DRILYL

mes 1A/QR/ASE
t:

CONC Covry.

AgIEen
ppm

- BRRHL
. DRDRS

766, 13

o GRS
- BARRE

Ca3l79
ppm

. BLaE
. Q@R
L EET G

< A1
. BIEA

LastBdas

pEm

- DR
. B

HeE13

— o AR
—. Q@]

Miz3l6
prpm

. AT
- BRRG
61.43

o BRRG
v B R

Sc3eld

%R

85. 36
- 11

<1146

95,28
99. 44

SBraEls
PRm

» A

» BHAGG

T8.99

b
o AR

Sample Name: 2354111 dfi@d

14:57: 34
Factaors

(1 Bnes
ppm
LBLET
. BA18
14, 44

LBL14
B lzflfﬂz‘

CdEEes
ppm

. DR

. DR

. 1949

o RS
» BAZ

Li&7a7
pm

. DD

. AR

L84, 4

- R
- B

p_1782
pRm
LBLES
L21LS
89, 66

« BALTF
. D239

196@/1
ppm

. BRLS
. B339
259, &

- BA4 3
—. QLR

Tha837

ppm

—« QAL7
o QART

3. 24

—. Q]
o ALE

1

fis 1890
ppm
L2018
. BBE
138. 1

- BAZE
» BPAA

Co22s6
ppm
. QREE
. B@a

S. 294

- Bzl
« B3

Mg 7o
ppm

. DTS
. DAL
13. 08

- 268
. BRgE

FEmEs

prpm

- BB
. B@RE

46, 40

UUi2)
-« QARSZ

1960/ 8
ppm

. BB31

. BB

43. 12

« BAEE
« D041

Tiz37a

ppm

- QAAE
. QA

78.47

~ o BRG]
~ . DHAAS

1@/ 28/03 B3:@

B_E496
ppm

. Ba17
. BHAG
bty B

B2
. BALE

Crae77
ppm

. BUBT4

. RS

1151

» BABE
o« DGR

MnESTE
ppm

. BB

. DR

EQ8. @

o SDHAEHD
- BRAG

BERE/E
ppm
VIR
. DRDG
39. 8@

« BRAE
» BALE

512881
pam

LBL7E
« BAEE

3. 284

«AL68
I g -

T11508
ppm

. DEYR

. QR8T

96.78

2151
- RS

Ba4934
ppn
i1
» DAL
47. 95

- PR
- B

Cu3za7
pom

» BAZ4L

- AT

=8, 69

- BAES
- ALY

Ma2Ban
ppm

. DO@A

. DA

3. 5E

. BALE

. BADE

P 3404
ppm

. BB

. BRRS

64,93

i )
«» Bpag

P
ppm

. DODE
. DAL
61,57

L
« QA9

3859
ppm
LAGLE
. 48
9,291

« 3549
. B48E

w33

Opevator:

Be3ls

ppm

- QB
. BRBE

87.69

- o EHWNED
~ . A

Fefz7la
ppm

. GHASE
< AAES
1&6, @

i ilrig
. BEAE

NaSa89
ppm

. 14@

. DHDE

. 4131

» 1405
« 1396

51820
ppm

. PR3
. DG

iiz. 2

v
< BALl

Sel96
Ppm

« BAEE
« B4
1%.91

- BEEG
- BREE

V_E984
ppm

. Qs

. DG

20D, 6

» BAGT
o QAL

pane

BiZase
ppm

. QBET

. BAZ4

127.5

« BRAS
» BAS

K_7664
ppm

« B3R
=8, 34

- BeE3
« B4 8

ShEne 8
ppn

. BBE7

. DRSS

90, 66

« BRL4
< AL

511899
ppm

. QO
. GORE
112, @

v L
I la 4l

W_SB79

ppm

- BAL
. BBns

as. 78

— o QIS
- QALE

i



Analysis

Elem
Units
Avge
Sheyv
%RED

1
#i

IntStd
Mode
Elem
Havlen
fvpe
SDev
%RED

#1
iz

Report

Y_E71
pRm

. B
. B
128.9

- BARL
- DGR

1
¥Counts
Se

361. 384
HL4ETES
TEh. 1987

«llE3zes

6abEls
647 04T

ZNEEeE
ppu

«» PHRAR

. A

#E14.

e QDET

- B

=
Time

1 @@izud
« PRI
pbidvdv g

Rty
1 Qa@ud

L3496
ppm

. BAG9

I vitvri g

11. 56

« BRA9
« QARG

A

NOTUSED

1A/ B8 /83 A3: 0253

4
MOTUSBED

-t

st
MOTUSED

010063

P

&
NOTUBED

page

7
NOTUSED

L)
Yoo



010064

Fnalysis Report 1@/08/43 GR:88:81 M page 1

Method: DAILYL Sample Name: Z3541l-1ls dfz@a (Jperator:
Run Time: 1@/728/83 150353803

Comment

Mode: CONC Caorr. Factor: 1

Elem i 388 13082 s 1898 B_&2496 Bad934 Bell3® BiZasa
Units pom pm pom pom ppm P pam
fivpe « BEH G 1.964 e 109 o AT Ha ATE » AEES o QALS
SDewv « BRB3H o HH8 L1 <Al « BAS . DR LAl
#RED . 7TSHG8E . 3852 T Rt 158,84 . 1367 . 254 8. 66
#1 . BERG S 1.969 & 181 - BRE4 2. 378 - BE58 o AL
i ~AS11T7 1.959 e 117 — o BARR a7 » BSEEG — o AT
Elem Cal3l79 CdEzes Co&z86 Crze?7 Cuiza7 Fel714 K. 7664
Unite ppm ppEm ppm ppm ppm ppm ppm
Avpge =1l 8 - 52 - 5101 A - 2561 .84 2. 63
Bhev - B g L BALE - DRA8 171 « B . 71
#RSD « 1S . RITE . 2576 . 3839 « BITT . 181& «BTED
#1 1. Bg « BES LS5l « BB . S0 1. G326 2. 62
Hi =1l.87 < BEEE It b R . BT - 256G 1,883 Sl G4
Elem Laanie Lig7@av MgE 79 MnES76 MoIGsd Na%889 NaI3@s
tnits ppm pEm ppm ppm ppm ppm ppm
fAvnge - o GHEAE M riirii Zl. 1 CEH1TFT 4. 199 5. 64 17. 8&
SDev . DA by lv v » Ll . 2T - A « 17
#RED He B3 13. 7 « L4 . DEHES « B4HET L BIES = alri s
#1 R 174 P « AL 2i.18 -5184 4. 1854 =9, 64 17. 78
Hi ~ . AR » BAAY 1.1 - S169 4.218 a9 65 17.94
Elem MNiZ3El6e Bo1782 HERESL SEAE SR P 3o 8183 BhEdes
Units ppm ppm ppm pRm pRpm ppm pm
Avge . 5184 L BEGL . SEEL . 3280 g1 175 - A - 5145
SDewv . BREE - PRSI » BBZ4 o AT - BELG aditri sy - BB
%#RSD - G490 11.54 - 6526 . 1358 7. 2 119.3 2316
#1 . SER i e S » S - SR8 5 o 17 17123 - QBAS . 2133
iz L S167 - PS4 - 3248 o ST o BRRD o QAT o 15
Elem Scd36ls 196@/1 196@/& 5is681 Fhosd Sel96 Srn1899
Units »R ppm Pm ppm pom Pom prpm
five 98. 26 e l6l . 166 LBLES « SEEG Ha 1l . Baa
SDewv .28 . BAS 3Ll o RET o DRAT . R . AT
*RED . 287 . SBE6 . 5155 17. 364 « 1357 I 1diz.
#1 28, B 2. 185 &, 158 «B134 - 5251 e 135 - RS
i 98. 46 e 1677 S 174 B e - SE61 . 169 - QHARDE
Elem B4 lS Tha837 Ti337:& Ti19a8 L3889 U_ 20924 W_2a7s
Units pam ppm ppm fuludi] ududii ppm ppm
Avge o A —. BA38 — o QAL 2. 2 . B489 5135 4. 168
SDev » AR . AT « DR . B3R o AL E . Bl LB1a
AREBD 1. 205 S. BAT H. 472 1. 364 e 674 . BEER . AEEE
#1 « QAR ~ BAZS - QRG] e 183 « B4 8 . 5136 4. 149
#E « B - PART o BAG L a2 E - 3499 - 5134 4. 174



finalysis

Elem
Units
Avge
SDev
%RED

IntBtd
Mode
Elem
Wavlen
Avge
Shev
%RED

Report

Y_ 3710
pRm

. BABR

. BRI

308, 9

—a QA
- AL

i
#Counts
S

361. 384

T B39399

184, 720
- 2881287

638096
EA4QT I

ZnEdib s
ppm
5182
o AGT7
L9170

- SEL6
5148

e

Time

1 @ih
v intntytrdr
» BBBARA

1R
Rl

Zr3496
ppm

» BREE
« ARG

#8. 5

- BAZE
v

3
NOTUSED

010065

1@/ 08/743 B3: 08521 P

&4

 NOTUSED

oS

NOTUSED

&
MO

TUSED

page &

-
NOTUSED



010066

Analysis Report 1B/ /0803 B3 1338 PP page 1
Method: DRAILYL Sample Name: 2354112 dfia@ Operator:

Run Time: 1@/788/435 15:908:31
Comments
Mode: CONC Covy. Factor:s 1

Elem Ao 8 F13a8s s 1898 B_&2496 Ba49 54 Beil3@ BiZsia
Units ppm ppm ppm ppm ppm ppm ppRm
Avge - QAGLE - B1EE « QRS L7 3 170, 12) — o QAL 1 R
SDewv - PR . PATH o AT - A o AG Y, lrid 1r - AR
#HRED 19.@71 S, 35 1835.7 1@, 18 B 3. 5 “5. 94 18, 75
#1 - BABLS CEELL « AL T <AL S - ARG - o A LHALE
&= vt p - DA - DA » AR - BAAE o . RipA ARl
Elem Cal3li?o CdEEes Cod8e Cr2a77 Cu3iza7 Fe2714 K_ 7664
Unite ppm ppm ppm ppm ppm ppm ppm
Avge - BE90 » PAS . AR - BEAL » AL - PRASE .87
SDev . DAL 3 v O « DA . BAE o BNG - BAT S < B9
AREBD 14,74 24,33 1iz. &8 87.64 34,28 151.8 8514
#1 - BEZA » QAL - Az « A6 17 B i —o BIAZ RICV B
i « BEE9 - BEBAS < BALa . Al - DAY . R4 e 273
Elem L.a4adiBe Lie7a7 Mg 7o MnES76 Mo@Ea MaSe89 Ma3aaz
Units ppm ppm Pom nuli] ppm popm ppn
Avge o AR ~ AR B4 i lrdvi g e - 1ol - 1338
EDhev  HAS « PHZHAA - QAGE - AR - BA3E - B4 o B3IHE3
ARED 2586, 6. 969 7. 60 74.81 6l. 25 &.979 BE. 65
#1 « RAA3E NI e - B1G1 « PRAE . DABE - 14452 < 15358
HiE - AR - DAL - BREE « QAR - DAZY . 1383 - 1134
Elem NiZ3l6 B 1782 EERE/ 1 SB35 P 3404 5 1830 ShAe 8
Units ppmn ppm pam pm ppn ppm ppm
fAvge . 175 ey - B1a4 » AT . L7 o PHADE . B1ES » AR
SDev (1707 I . BN s . BARTE « L7 1 17,12) « PR o BALD
#RED &5, 87 79.78 68.41 1@i. 3 279.9 92153 47.74
#1 < AL -BIB3E o A o DA g 171713 L ALES . BEEe
# - BALG - BALE - AT - Y - o QI L BLew 17 5 )
Elem Sci36l3 196@/1 C196@/E 5iz881 FhaEd Sel9d 511899
Units %R ppm pom ppm ulal] ppm uuli]
Avge 99. 74 170 - BALG B193 BBLE < BALS « BDR
SDewv . B2 . BAZH » BA38 . PARL R 1ri s - BHA38 - BHE3
#RED < B175 316.8 235, 9 . 138 97.18 EEE. 0 6159,
#1 99. 31 . BAES « B4 3 L1968 . A4 . DAL - AELE
i lawa, 2 -~ BB ~. ALl L ALGR < REE L o PHALE - o GB1E
Elem Brals Th&837 Ti337:a2 T119a8 u_38%59 V_oE9E W_ =079
Units ppm ppm ppm ppm ppm ppm ppn
Avge « AR R 17 el v o EAS - o PASS . 2489 -~ o BHRAD . BBs7
SDewv o« QAR « AT » AL  BAEE . BLEG - AT . A7
%#RED 23 Eh, 67 36.TE 42,63 24,51 &98.7 36, 327
#1 g vi1rilrih A — o PEHAE -~ o B4 ] o PETF 4 . BRGE - BASE

iz vl b o QALT7 - QARS - BRTT7 - Q404 - o BAEE - BAE9



Analysis

Elem
Units
fAvge
Shev
%#RSD

Intstd
Mode
Elem
Wavlen
Rvpe
Shev
%RED

Report

Y_371m

ppm

o BB
. B

775, 4

- BARRA
—. Q@A

1
#*Counts
e

SRl 3284
G401
G436, 166
. BE189E7

646156
651864

Zrdes
Ppm

. HALE

» BARE

49, 60

« BZAE
- ARG

FEx]

Time

1 2uapin
vl bl
P urintretrdnl

pRnlninn]
L2

23496
ppm

. BiAGE

. Gand

48, B

o BRDE
« A

ws
B

NOTUSED

1@/ a8/83 B3:13: 3G

4
NOTUSED

NOTUSED

010067

i

&
MOTUSED

page &

-
MOTUSED



finalysis Report

Method: DEAILYI
Rurn Times 1A/08/43
Comments
Mode: CONC Corr.
Elem R 3s8ag
Units ppm
Avge 1. 0336
SDev - BHEET
%RED W B 1T7Y
#1 1. @GE@y
i 1. @245
Errors GC Fass
Value 1. QAR
Range 1. R
Elem Cail7o
Units pHam
Avnpe 2@, 18
SDev - P
%RED . B793
#1 =@, 19
i =d. 17
Ervors QL Pass
Value o, G
Range 1@, A
Elem L.aaBde
Units ppm
fivge Se Bl
SDev LAL4
%RED . HBEE
#1 e EER
#E: -.J. :.JZ‘NZ‘
Errors QC Pass
Value 5. G
Range 1@, B
Elem NizZ3ie
Units ppm
fAvne &. 997
SDev o 27
%RED 5443
#1 S.016
i 4,978
Errors QC Rass
Value e Qi
Range 1@, Qi

Elem

aC Standard

Sample Name:
18:13:40

Factor:

1308
pm
1, 34
o N
lelE

1

1, 35
1‘2‘» \J;—!

QC Pass
1, @
16, vd

CUEREE
ppm

. 9987
. DBLD
. HESE

1. s
. 9959

GC Fass
1. Qi
16,

Lie7a7
ppm

5, 181
. B4
. 78598

. 152
He @23

GC Pass
5. QA
16, 2w

F_L7eE
pRm

5. 126
@75
1. 46E

S5.179
D. BT 3

QC Fass
e QARG
1, Q@

196@/1

fs 1899

ppm

B, 143
L3118
. 3416

S. 130

5. 185

(AC Pass
. QAR
1@, @

Cosa86
ppm
4.977
o DG
. 1Eal

4,981
4,972

QaC Fass
5. QR
164, A

MgE 793
ppm
20, 53
. @3
. 1897

2. 51

v M

o Fass
S, A
1A, QG

HEBEs

pom

H. 162
- B39

. G896

5. 184
. 141

NOCHECK

lse@/2

icv/cov

1A/ a8 /a3

B_#496

ppm

b D
. D

. GG 3

4., 885
4.916

QC Rass
5. Q@
1A, QR

CrE677
ppm

2. 028
. BaE
. B7E6

@

s o

9
27

nsw

QC Pass
= QA
1@, A

MrES76
P
1.0233
. BaL
L @B76 1

1. @34

[
=
s
{»,

NOCHECK

8iz881

010068

@B3:18:40 P

Operator:

13, 47
1@, 39

GC Pass
1@, 2@
16h, @

Culdss7
pRm
Z.oi1E
. Ay
. 0594

"

1
|

fix T

1
1

(v} P

GC Pass
=, QAR
14, aa

Mo SaE

ppm

B, B
L3118

. 36E9

S @5E

S.@7a

QC Pass
5. A
16, Gud

R 3404

ppm

1. 034
. @

. BOEE

1.234
1. @433

QC Pass
1. Qg
1, Qv

Bedise

pRm

1. 0688
. B@3
. 279

1. @86
1.@93

QC Pass
1. Qi
1. Q&

Feg7i4
ppm
10, 24
. B3
. E547

1 26
1. 22

QC Pass
1,
1, QA

NaS889
ppm
(47, 46
.29
LE6@m17

Q47,66
Ga47. 20

G Fail
. QA
1, @@

G 182
ppm

1. 060
. DEE
BT

1. 258
1. @6
aC Pass
1. QA
1. aa

Seloe

page 1

Qe Pass
e QAR
1@, @

K_7664

PRm

19. &8
T

772N

19. 39
19.18

QC Pass
=@ Qi
1@, G

Ma 33y

jrpm

28,23
. IR
:"‘2‘».-‘.‘.'

T

=8. 37
8. 29

GC Fass
S@. up
14, @

ShEne s
pRm

1. B30
. A
. 2306

QC PFass
1. QAdua
L, G

En1899



Arnalysis

tnits
RAvpe
SDev
#RED

#1
Hi

Evvors
Value
Range

Elem
Units
Rvpe
Shev
#RED

Evvors
Value
Hange

Elem
Units
Avige
Shev
%RED

Ervors
Value
Ranpe

Report

NOCHECH

Graals

ppm

B, 417
. DEE
. 488

Y_ 371
ppm

5, 158
L1
. 2928

H5. 163
S. 142

G Pass
5. QDG
1@, @

QC sStandard

NOCHECH

Theaa7
ppm

1. Q03
. a7
. 7RB3

1. Qaa
- 2581

G FPass
1. BAG
1@, a&

In2a6E
ppm

. 9887
. DR36
. 3643

. 2862
9913

GC Fasg
1. @R
1@, 2

o
B. 474
o B4

L4447

H. 491

Se 457

MOCHECK

Ti337&
ppm
4,996
« GG
- DAEE

4.996
4. 9596

GC Pass
B AR
1@, 2@

I1r3496
ppm

=, B
. DE
. B4ED

5. BE

S.0E3

GC Pass
5. A
1. Qi

016069

1Q/88/33 B3:18:40 PH

ppm

5. 046
. QA
. 0481

. 0148
S. @04

G FPass
S DR
1. &g

T11908
ppm

5, 486

. D48

. BETE

5. 458

G5, 519

GC Pass
i inin
1@, Qi

ppn

Sl 182
. Q30
3741

S 203

H. 161

GC Pass
5. QAR
14, Qi

l.a23

1.818

G Pass
1. AQ
1@, g

ppm

S. 488
ALl
AL I

S 496
He 481

G Fass
[l
14, G

V@04
ppm

=, P95
. @l
LBL14

5. 095

S5. 096

ac Pass
. G
1@, 2

page

ppm
S, 977
Ev.1v

« 1348

4,97
4. 982

GC Fass
LY 1]
1@, ag

W_E2@79
ppm

. 9895
%

- 4355

. 9925

- 864

(¢ Pass
1. @@aR
14, @

oy

Pl



Analysis Report

IntsStd
Mode
Elem
Wavlen
Avne
Shewv
4RED

#1
i

1
*#*Counts
Sc
361,384
634684
3417.447
. B384 49

&
&

0}

~& T

[l LA

&7
v

G0 Standard

=
Time

1agaR
« BRAGHRDG
o DAEAZAR

11B2pR
1aaga

NOTUSED

010070

1@/a8/03 a3:18:400 P

4
NOTUSED

fooy

wd
NOTUSED

&
NOTUSED

page 3

-7
NMOTUSED



010071

Blank Sample 1@/28/83 B3:36 218 M page 1

fnalysis Report

Method: DRILYL Sample Mame: icbh/ceb Operator:
Run Time: 18/728/83 15:21:11
Comment s
Mode: CONC Corv. Factowr: 1
Elem ST ettt 21 308 Relfod B_2496 Bad4934a Be3l 3 BiZase
Units ppm ppm ppm ppm ppm ppm pm
Avie < BARLE o BASEH ~ o QHAE - BAGE9 « DDA . Al . BAEE
SDev o EHAET R . R68 » BAEEG o AT » DA « EHAA R 17 R
ARED SE4. 29 135, 8 HeE. 7 SY. TV 3. 399 18. @41 £.479
#1 o HRAZE - BED9 ~ o BB » ARG o PHARS o QAR . a7
i . BARGE o HAGE o BRT L BBLE it b « QAT o« DEED
Evrors LEC Pass LEC Pass LE Pass LEC Pass LC Pass L Pass LE Fass
High o DBSAR - BESGR o BASG « A5G0 o« BHATHA « BASEA il
L.ow - o BEEA -~ o GED o (P o PSR - o AT — u P - o (S
Elem Call7o CAdsaes CoZ8a CrEe 7?7 Cu3aa7 Fel714 K_7664
Units opm ppm Pm ppm ppm ppm prm
fvige . B1oa g v, B « ERE o DA « QARG « BART » BAEE
SDev « D13 . BBAL - AT o B o PR - HAEE o BADE
#ARED 7. 839 15, 7é a7.a7 1964, 8 1d. 88 Bli.6 168. 1
#1 . B8 » R4 » A o AL - EHAAS - RS - QLA
Hi L1199 o A PR i1, S o BRUAE Vi1 12N . BB4E A1 ER
Evrors LC Pass LE Pass I.C Pass LG Pass LC Pass LE Pass L.C Pass
High o B - BASEH o AT » BTG « BTG bl « 1 AR
Low - o DS - o PASEH - o AT - o AR - o AT o RS R RV 177
Elem La4sdie Lie7@a7 Mg 79 MnoS76 Moz@s Na&889 NMaIZ 30
Units ppm pm pm pom pom pom ppm
fAvge o BAE . QUARY g 17t 8 I ridritr el . B34 - PGS - QT3
SDhev . BPAE « AR . DAL vl h « AR Y. 1 1 . BE91
#RED 1@z, @ 13. 28 1&71. 3. 1S 8. 73 T ZS7 941.7
#1 . BAAL . BREL - o HAZE - DAY . QA4 1 - o PSS L—. BS&E
Hi « BHAAE v iriv gy « BAZE « QAT o« A7 - o AR BT N R
Evrors LC Pass LC Pass LE Pass L.C Fass LC Pass LG Fass L.C Pass
Hingh o RS o BHASEH « ASER « DA C . BASER « BT v et drd
l.ow = o A ~ o NS o« SR -~ o QAR o WA - o QS - o (S
Elem NiZ3l6 P_178s 2RlEsl SDERSSE B Z484 81828 Shafe s
Units ppm prom ppm prom ppm ppm pm
fAvge i 1 b H. Biza9 o PG a7 I - DA H. @129 . L7
BDev » PHAASE ~B1L33 < B8 i « AR . BART « BAAS
#RED 64,85 H3. 49 S09 ., @ 4,978 1as. 2 HBi.76 48,89
#1 o« RGBS H. @155 < BELH -, QA4 « BAAEG H. @177 <ALl
#Hi « AT H., B343 — o QBHT - o QAT - BAES - BRas « QS
Ervors LC Pass L.C High NOCHECK NMOCHECHK LE Pass LE High L Pass
High o AR » B » BT o 21 AR < BL1GEH
l.ow - PASE - BLEAA R 17 b h -~ G LA -~ 1L A
Elem Ho3613 i196@/1 1960/ aizaat Pz Sel26 Eni&ag



finalysis

Units
RAvge
Shev
%RSD

#1
#2

Ervors
High
L.ow

Elem
Units
Avge
SDev
HRED

#1
3

HE

Errors
Hingh
l.ow

Elem
Units
Avne
SNev
#RSD

#1
i
Evrrors

High
l.ow

Report

%R
1@t &
1.2

1.176

gy, =
12, &

NOCHECHK

GrbE 15
ppm

. DG
)

4. 257

« BARG
R ri

LG Pass
« AHEGR
- RS

Y_371@
ppm

. DBAS

. Qa1

. 49

« BOAS
» BAE

LC Pass
« AR
o AR

Blank Sanmple

pm
Vi Y-

o HAAE
17,83

- BAELy
Iailn 3 RO

MOCHECK

Tha837
ppm

» BARES

- 0T

17448,

- A3
« BAZE

LC Fass
« D1 GG
- @1 QA

InEB6E
ppm

. QR

. Qa7

9, @

o QRN
« BAGE

LG Pass
» NESH

pRm
o QA
. ASE

z172.

- PAE4L
R

MOCHECK

Ti337&
ppm

- DRRYL
- B

193. &

- o DA
- BRAE

L.C Fass
o BASG
- o A

Zr3496
ppm

. DA7
. BQRT
44, O

o« A
« DAGS
1.C FPass

« BASA
- o AR

las a8/ az

ppo
—. Q@LE
« QAR

1. 133

—. ALE
—. BALE

LG Pass
. WL
- AL @R

T11928
pEm
QBT
. BREG
8. 29

H.@114
« R3S

I.C Fass
« BLAR
- 1A

ppm

—. BEE
. DRBE

620, 9

7 1V
- o QHARS

L.C Pass
- DAEGR
- QARG

3859

ppm
SEL1E

3119
1@4.7

- BAED
- B197

L.C Fass
. 1@ad
-, 1R

010072
B3 86 1a P

ppm

- BARL
» BASA
463, 6

—a QAL
< BAL9

LC Pass
« AATH
-, AR

y_Sos4
ppm

. @@zl

. DO

3. 678

. BB L
» Bl

.C Pass
« AAEA
- o QSR

page &

ppm
. DBDE
. DDA

11\.«‘.3

.
o« BB

L. Fassy
« BASH
- ARG

W_ 2879
ppm

» BAZE

o 1A

la. 81

» BAZEH
o AL

L Fass
« B
- QLR



fAnalysis HReport

IntStd
Mode
Elem
Wavien
fAvne
SDewv
HRSD

1
#Counts
He

361. 384
EEaSTY
T7EE, 849
1. 173644

efdzsie
BEIT4E

Blank Sample

i

Time

1aaag
o DGR
I trvintrdric

1 2w
1@

6106073

1a/08/03 Q326218 BM

4
NOTUSED

S

NOTUSED

&
MOTUSED

page 3

7
MOTUSED



finalys

Method
Run Ti
Commen
Mode:

Elem
Units
fAvnpe
SDev
%RED

Elem
Units
Avige
Ghev
%RED

#1
Hi

Elem
Units
fivpe
Shev
% RS0

#1
#E

Elem
Units
fivge
Shev
»RED

Elem
Units
Avpe
Shev
“RED

Elem
Units
Avpe
Shev
#RED

is Report

: DRILYL

me: 1A/GR/A3
t:

CONG Corr.

3 S8

ppm

—. BANRZE
- ARG

41.663

-~ o BHALD
- DRAZT

Ca3i7o
ppm

. loas
. Q01

1.236

. 1l@iE
- A594

L.a4@iie
ppm

- o HARE
- BAS

ZRa,. @

~ . QAR
i rdribe

NiZ31l6
ppm

o« AR
o AL

2. 52

L AL7
< BAE3

Bciald
%R
99,59
.91
- 9131

1A, =
28,94

Gr4215
ppm

. B

. DA

7.795

- B
- AR

Sample Name:

15326 24
Factor:

£1 3382
ppm

L A1RE
» QDGR

58. 05

- BL4E
- BEe1

Cd2E6s
ppm

. R
. QRBE
160, 1

—. QGG
» BRA3

LiG&707
ppm

. QR

o TR

£, 80

A riining)
. Badl

P 1788
ppm

. A186

- BAL4

7. 387

L B19%5
176

1964/1

Prpm

-, Q@14
. BAL7
119. 4

o BAZE
~ . DHRAE

ThEB837
ppm

~. PBES
. DODE

5. 433

- o QBT
~ o WA

1

fs 1890
pRm

. DS

. BELE

79. 82

- A
« BRHAS

Co2zs6
ppm

. DBES
. DRBE
7. 384

« BREE
- BAZ4

MgE79@
ppm

. BB
L BB
26, 54

. BAGE

196/

PR

- QAL
. 1717,

41.61

- o QAR
—. BAL7

Ti337:&

ppm

- QG
« QAR

2. 336

— . QHAS
~ o DGR

1@/ 387083 A3:3

2354121 dfZa@

B_#496
pEm

. R4S
. BpRE
3. 863

. ARG E
. AfL L

Cra677

pEm

- PP
. BoRl

44, B

- AR

MRS 76
ppm

. DAHD
. DUAEEA
B. 928

» QAR
- ARG

GiE681
ppm

. B634
. DB34
1. Z@0

. 2609
. 2658

T11908
ppm

. BRG

. BBET

148.9

— o G
- QA9 E

Bas9 3
pRm

. B

. BB

&, 850

o PR
BRG]

Cuidza7
ppm

. ARG

. BARl

17.67

- BGHAT
o DS

MoZ@Za
ppm
DAL 4
. @A
13. 94

Rvilri B R Y
- BAlE

Fd3404
ppm

— DA
. BOET

951@. 8

- QEE
- BHALE

BhEEn
ppm

. DBR4
L B@LL

4. 1

- AL
—« QRS

U_3859
ppm

L BEE7
. D146

25, 71

« BETR
. G464

010074

1:19 P

Opevrators

Be3is

ppm

- QDD
. DRR3

2w,

» DA
-~ o QAR

Fed714

ppm

- DAL
. Q049
1324.

- o BAZG
. BAZ]

NaS6889
ppm

2146
. BRES8

39. 45

L BLES
. 3187

81820
ppm

. DT
. BLBE
1420,

. PRET
- AT

Gel96

ppm

— Q@13
. QERE
L4, 44

- AL
~. @LE

Y_29u4

pRm

- BODE
. Q@

7&. 81

AL
- QAR

page

BiZ&se
pEm

- QBE 4
. BBE
183, 4

= A4 E
~ o ZHAAE

K_7664

ppm

96. BF
1. &9

1. 329

ShE@e s
ppm

L BALE
. BRDG

31.15

. BR1G
» HALE

Snl1899

ppm

- QOET
. DBEE

112. 5

o AT
o Qg1

W79
ppm

. D43
. QEED
46, B7

o BB
. DRET



fAnalysis

Elem
Units
Hvpe
SDev
%RSD

IntStd
Mode
Elem
Wavlien
Avge
SDhew
%RSD

Report

Y_ 371
[ n

« BAGR

. 171l

111.1

» B
» DG

1
#Counts
Sc

361, 384
647954
SOOI 634
L92111187

652129
643786

InEB6E
pRm

. DBEE

. BRAY

34,15

» BASH
o« QARG

i3

Time

1 Gupga

« BAGGNAG
R ividnin ioln]

1 i
1iAGAR

Zr-3496
ppm

. BOBE
. QAT
8. 138

o BRRE
« BRGE

1@/ a8/

4
NOTUSED

NOTUSED

0400715

A3:31:19 B

=
NOTUSED

page &

~
NOTUSED



finalysis Report

Methods DRILYI
Run Time: 1@/88/43
Comment:

Mode: CONC Corr.
Elem A 3s8y
Linits ppn
fAvge . DAGBES
SDev » B LG
#RED 9. 465
#1 o RRRET
#iE - DAL 1
Elem Cal3l79
Units ppm
Avpe - B814
SDev . 0AL7
%#R5D 2. a7E
#1 - BBBE
#iE . BBE6
Elem Laa@ss
Units ppm
Avge - ARG
SDewv . A
ARED 9. 954

1 . RS
i » AGS
Elem NiZ31l6
Units fadn] ]
fAvnge S
alev . Gl
%»RED 5. 145
#1 i1 R
i o s
Elem Scield
Units %R
Avge 99. 52
SDev . 7
#RED . 7R28
#1 103, @
i 99,03
Elem G415
Units ppm
Avge » AR
5Dev - BRI
%RSD 4. 862
#1 « BRG]
#iZ « AL

010076

1a/788/03 @A3:36:28 P page 1

Sample Name: 2354122 dfIdd Operators
1523189
Factors: 1
13888 s 189G B_#496 Baa9Z4a BeZl 3@ BiZsdm
ppm Pppm ppm ppm Rpm ppm
«BL1E « BRI - BBGE » DR . BARl «BALE
. 34T o 17, - BAEE - AR I nl v . BAAE
41.83 4. 65 S B30 12. 84 2@, 38 39. 33
A8 »BAl . DL 1 » QA Y. 707 B P 17,
8148 « BEED » Q44 170V - RBR ] BBl
CdEEes CoZz8e L2677 Cudza7 Fez714 K. 7664
ppm ppm ppm ppm ppm ppm
. BAR3 o B « BRR4 o DR - ARSI 99. 26
- AR - BDAT vy g 1ra v » ARz - B4
T2l S 31.E9 3. 333 683, 4 7. 42 s 0014
pRvanirihy - BT . ARG o DR g 17,8413 98. 81
i - BAEE A4 - o EHARE « DALE 99.71
L.ie7a7 Mg27od MnES76 MoZ@sd MaS88%9 NaZZa
ppa PR pPRm ppm PR PR
» A L BE8 . BBAL . BAY7 .27 —. 2117
o (A o« A4 « B o BAL3E » QA » BE84
S.b1lz 18.75 17. 32 7E. 82 174 586, @0
« A - 145 . AL » ABE7 21T . B367
g 17,07 i ~B11l i lrl s » DEns BELT - o G
P_178& SER3/1 SRR/ Fd34@4 51826 ShIdes
ppm PR pp® ppm ppm ppm
. B8 . PHLE v « DAY L A15E8 . BREE
AL E3 » BAEE o alE . BBLE g 17 « BBEE
73.11 168.1 186, 4 182.3 B8.676 93, 04
«B2TT —~. BAZ3 . BAZR - BDHE <3148 . ARG E
. DBBs . A3 . A3 o« BB S BLET - AL
19e6@/1 1960 /& 5izaal BbIed Sel96 811899
ppm ppm ppm ppm PP ppm
« ATAS » DA L 2TES o BZRE « Qa7 . BAEd
- A - AT o B4 o QDD 1 ) v
69.96 Z292.1 . B899 15, 3@ EES. @ 9&. 15
« RARE —a AL . 2706 - RS - PAAG - 34
« BAS . B9 . 2T 4D . AR g 17 o o« BRRAT
Tha8.37 TiZ372 Ti19a8 _3859 U 2984 W_=a79
ppn ppm ppm ppm ppm ppm
. QA vy « B1R9 L B681 Rl 1717 L BALE
. RBEE « BRAOE . BB4 T AL195 « QARG < BAEE
3978. 359. 3 41. 40 8. 69 3. 796 146.0
7 B oY - BRAE . 77 o — o QRS - BREE

- QA ~A141 . 2819 - o RS o AT

- DELS



fAnalysis

Elem
Units
Avpe
HDev
% R&ED

Int&td
Mode
Elem
Wavlien
Avge
Shev
#RSD

Report

Y 371
ppm

o AR
. QR

85, 33

» BRE]
o BRGA

1
*Counts
So

261, 384
647586
4555, 768
W TR31912

e SRsRe
H44366

Itk
pom

. AL E

- A

8.965

»Bn1E
R 7.

e
Time

1 B
o DQBHADA
v ntrniniv

1 g
1 AaGR

L3496

lasrag/as

4
MOTUSED

1‘1:‘:3

NOTUSED

010077

AR Z6 28 PM

&

MOTUSED

page &

-
NOTUSED



Analysis Report 12/08/03 B3:341:38 P page 1

Method: DAILYL Sample Mame: 235413-1 dfodR Uperators
Run Time: 1@/28/83 15:36:38

Comment s

Mode: CONC Corr. Factors 1

Elem AR 3s8a 11 308 Ae 1896 B_2496 Ba4934 Be3i 3@ 5 et
Units pom ppm P pom ppEm ppm ppm
Avne — o QARG - BABE . BALY - BA78 - QA — o AL - BAEE
SDev . AT L . BBI7  HEE . DAL - 2R . 1 B » ARG
#RED B&6. 44 45, 22 157,44 12. 56 =1, 73 19@a.9 19.69
#1 - BRALE . ALA9 - BART - HABRE . AR « B . BAEE
i - PHAEG o BATE o QAET « BHT « Pl — o QR - DA
Elem Ca3l7n CdEizeS Colz86 CrEa77 Cu3z4a7 Fel714 K _7664
Units ppm ppw ppm ppm ppm pRm ppm
Avge L B188 - BEAZ - PHAZ 4 — o (PR < AL -~ A9 1 189, &
SDev - BANS - DR » DA . Rl « QBG4 - BA56 .6
%»RED . 836 43. %7 4,941 48.29 45,78 61l.21 4783
#1 - B9 o PR - AET o BAHT - BERT - o QAT 189. 4
#iz . 3185 » AR » RT3 ~ . QAL P 17 R ~ o 01 3 128.5
Elem L.a4Bsbe Li&7@a7 Mg 7od MnEST76 MooEzd Naﬁé&% Na3izao
Units ppm . Dom ulul ] ppm ppmn ppm pPpm
fivge - BBGE - BAE - BR78 -~ o QAAE - BB »B32E . A596
SDev - ARG » PR L BAL6 - GHARIE » ARG - BALE . 1314
#RED ClaS.a 3. 646 19.99 Zhb. 2 ATT. 8 4. 887 e, 3
#1 » AL . 1717 . B85 Y it 1 « ARG Y O « 1525
Hi « RS BB . BAe7 — o BB - . DHHEE « BEZ4 —~. BH3E3
Elem MiZ316 B 1782 2ERE/ 1 SER3 /2 Fd 3404 5_182@ Shidad
Units Prm ppm ppm ppm ppm ppm ppm
Avpe B3 . 1BAR3 . 2R 8 - B2 s - AR . AL 4 - BAZ9
Ghewv . DQnT7 - BABS - BA3] i gl . BORG « BL36 R 17 )
%RED 57. 49 1@z, 7 176. 2 26, 8 68. 56 31 3 36, 49
#1 . ELE o PR E — . QA4 — o HPAE « DAY « B14G « BAZT
#e . AR . B143 - B4 v B ] »BA1L3 ~ o RS o HAE
Elem Sc3613 196@/1 19e6@/2 8izas1 Phssad 5el96 511899
tUnits %R ppm ppin P ppmn ppm prom
fivge i 5 . HA39 — o HAAT . 6T « A9 - RB LD ~ o A4
SDewv .4 »RALY - BEE L8 « A7 . BAL Y » DAG
#RED . 3764 7. 33 5E9.6 - G967 192.9 1328. & 27 . B4
#1 99.58 L B3 7 <3683 R 1 1731 B R 1y Bl —. BHL9
#i& tap, 5 . BR4T7 — o QA S . S658 . aEl P, 1707, b o QA8
Elem Br41E Th&837 Ti3372 T11948 U 3859 Y E9s4 W _=@a79
Units ppm ppm PRm ppm ppm ppm ppm
fAvge « PR o PHAAG ~ o AR P 17 e . AGEH7 — o P . BAEH
Shev o AR - BALE « A « HAZ8 L1174 . QAL « QA
%#R8D 44,94 1353.5 4882, S, 61 =9.71 FAPR=2! H.2Es
#1 » ARl — o PG vl e - RD4 T BT — o AL . QA4

# o DA ~. 18 o EHAE4 - M99 - B464 o PHAAE . BAZE



fAnalysis

Elem
Units
fivge
SDev
HRESD

Intbtd
Mode
Elem
Wavlen
fAvie
SDhewv
“RED

Report

#Counts
So

361. 384
652318
2399, 92
. SETHALS

6ERGEL
604715

P4 gT=ar R
ppm
iR
» BRRL
34.93

- BRAE
»Ba1E

f

i

Time

1 G
» PPEAER
« DHAERAR

1A
1 AR

Ir3496
PR

717,37 e
« QRGBS

63. 7

- BRRG
T

3
NOTUSED

610079

1A/ B8/03 B3:41:38 P

4
NOTUSED

gree
od

NOTUSED

&
MOTUSED

page &

—
NOTUSED



010080

Analysis Report 1A/ Q8783 A3:46:46 P page 1
Method: DATLYL Sample NMame: 2354132 df@ (perator:

Fun Time: 12/08/803 15:41:47

Comment s

Modes CONC Covrvr. Factors 1

Elem g 3280 Al3a8E As 189G B_#496 Bas934 Bed13p Bi&asg
Units ppimn ppm pRm ppm ppm ppm pm
fivge - QBB . BRES - o ARG . QAT7Y . B@n g - . QA . BQn7
8Dev « DHRGE . AR L DBL3 . BEE . BAGEH . QAL DALY
%RED S4. 116 E.63EE 151.7 E. 746 9. B85 7ii.@ 2511
#1 - BOGL 4 . g - BQLT7 . QB78 . BRGE - QRG] )
#i — o QAP . ARBE . QB . a8l . Q@ . QR QR
Elem Cakzl79 Cdaes Co&286 Craa77 Culsas7 Fed714 K_7664
Units ppm ppm ppm ppm ppn ppm ppm
Avge . BEEE . A3 . DOEE - BOEL . DR L BRLE 188. 1
Shev . QOB o QAZE o QDR . BQBG ARG . QREE L6
%RED LB191 11.87 BEL 6T L6197 43,69 141.6 . A6Es
#1 . BESE . BOGE . BAEE - QG . BBLE . PR3 187.7
iz . BE51 . PR3 L DALY e QAR . BRI o QPR 188.5
Elem La4tBse Li&7a7 Mg 790 MnEST7E6 MoZBEn NaS8e9 NaI3as
Units ppm pm pRm ppm ppm ppm ppm
Avge . DBOT - DRHBE . QGG - QGG g . QISR . DeBE
SDev . AiiA Y . B . QDA « BAGR . QPR . EEG . BEEE
%RED 16. 83 1.195 . 1896 1768 15, 08 7.3598 58, 39
#1 . DiRGL . DA . DRGER - o GHAGD . pRE . AZG4L N Jolat
i . DIBGS o BRRE . BAGH ~ . BQRR L QRie . BBET L Bas1
Elem NiZ3Ilée 178 EE@AE/1 BEQE/E Fd34@4 5_182% ShiEpes
Units pRm Pem ppm ppm pEm ppm ppm
Avge L BBLE LB195 - HAZA BB . BRAS . BQRL . BEEG
8Dev . Qg . QBEEG . BR4LE L BRLE L BRLE . QR4s QL
%RED 11.18 9. 86 141.1 TE. B2 26T 4 918, Z80. 7
#1 15 S . BE3E - QZRG L B@ . BG4 . BBEE LBy
#2 LBELE L B1S4 - o BRSO . BR3E o QT4 - PP - BRR4
Elem Soi6ld 19601/1 1960/ 5iga81 Pl s Sel96 En 1899
Units %R ppm ppm pim ppm ppm ppm
Avge 1o, & - QQET . BAZEG L Z641 . Qs . QRART - BOE L
SDev .8 . Q24 . DBE3 . BRES . DR . BRE3 . BAE R
#AREBD . TREE 4%, B4 59 . QA . 2485 B3, 48 3E8.9 2835, 7
#1 1@1.7 - QAT 4 i ikt . 3648 . QA7 - o OB .z L
i 1B, 8 ~. BBED . DRSS . Z6H3H . DRGE LBOEL L AQE4
Elem B4l ThE837 TiZ37& T11988 U_3859 VB934 W_Ea79
Units ppm ppm ppmn ppm ppm ppm ppm
Avge . AR - PR o PR - DA L BEEE ~ . BPR Y . DAL
SDev . QAR o DOEE OQEL L QBEE . DAEE . BQGR . OGS
%RED 24,69 1293, 27. 46 1771. 5. 204 6. 404 11.66
#1 . Qpal - BBLT7 - BABE . BRE . B599 - Q@1 . PP

#i PRl i) - AL 4 - o IDHAEGE o QR4 » BE4T ~ o BARL - A



PFnalysis

Elem
Units
Avoe
SDev
ARED

IntStd
Mode
Elem
Wavlien
Avne
SDev
*RED

#1
i

Report

Y_ 3710
ppm

. DB

. BB

68.81

« B
« QAR

i
*Counts
So

361. 384
aeEl6es
SReE. 713
- TERISE9G

661586
68750

InEBeE
ppm

. BB

. Qa1

6. 884

. BAE]
«BAL9

ey
Time

1 B
» GRZERDG
« QIRGBHR

1 QA
1 @ad

213496
ppm

. RS
. BOBE
7. 03

~BALG
» BHNAT

NOTUSED

1@/ a8/03

4
NOTUSED

-

st

NOTUSED

010081

3146346 M

£

NOTUSED

page &

-
MOTUSED



010082

fAnalysis Report / ¢ Standard 12/48/43 A3:56:55 PM page 1
Method: DAILYL Hample Mame: icov/cov Operator:
Run Time: 1@/98/83 15:51:37
Comment :
Maodes CONC Covr. Factor:s 1
Elem Fg3Ean A1 3068 s lB9a B_2496 Bad93s BeiZlia BifE3Ea
Units ppm Frpm pEm ppm ppm ppm Ppm
Avge 1. @E19 i@, 27 Y. 186 4.917 1@, 4 1. 394 Y. 186
SDev . A4 7 . a7 B1R « B8 o BDE SALE
#RED « 45859 . 165 . 1434 . 5155 W 79TV - S6ET L2518
#1 1. 3252 1@, 28 H. 191 4,928 1@a. 46 1.499 S. 195
Hi 1. 32186 1, &6 . 181 4. SRE 1@, 34 1.@9 H5. 177
Evrors GO Pass GC Pass QL Pass QC Pass G Pass GC Pass GC Pass
Value 1. i 1@, @ v v 5. Qi 1@, @ 1. Qa3 5 QAR
Range 12, Qund 1@, @ 1, 1@, @i 1. a3 1@, 2 12,
Elem Ca3i79 Cdazes Cozz86 Cr2677 Cudza? Fes7l4 K_7664
Units Pm P Pom nulii pm pom P
Avpge 2. 24 1. a7 4,987 2. B2 e 105 1@. 83 19.16
SDev . L o H0h . 029 . B9 . B4 . A3 . B9
ARGD » BG4 E . B6T1 . 5786 4667 . 2A3S . 2919 4727
#1 Sl 24 1, a9 5. 088 .33 2. 138 1 26 19.1@
#i i, 23 1. @A 4. 967 Z. @19 R 7 B 1@, 21 19. &3
Evrvors QC Pass GC Pass (L Pass G Pass QU Fass Q¢ Pass GC Pass
Value =R, AR 1. Qg e ] . B . B 1@, G 2. QR
Range 1@, 1@, 9a 7 I 17} 1, Qe 1@, Qh 1@, 2p 1@, aa
Elem La4nde Lie7a7 Mpz79@ Mn2S76 MoS@Ed Na%s89 MNa3Z3dz
Units pRm ppin ppn pRm ppm pRm ppm
fAvne H. 194 Tie BT 4 2. 53 1.333 H. Q80 G446, 9 27.94
SDev « RS . Bal - 87 « DAS . AT . B7 .21
#ARED . LEEE « BEED . 3E58 . 4H75 . 1453 « 1466 L7615
#1 5. 199 5. 073 2. 58 1. 836 S, Q75 046, 87 27.79
i 5. 188 S @7E S, 48 1. 43¢ 5. 085 G46.97 8. 29
Evrors GQC Pass QC Pass GC Fass OC Pass QC Pass e Fail Qe Pass
Value 5. QA 5. Qi 2@, iR 1. nad B @@ ZA, G S,
Range 1id, @ 1@, B i 1, @ 1, 2 1@, Qua 1, 2ua
Elem NizZ3ie B 1788 SRS/ SRR/ E Fa3aas S 182 ShEae s
tnits Bm ppm ppm [wInlt] ppm ppm ppm
Avnge 5. B e 436 H. 138 S. 203 1,833 1.@a47 1.831
SDhewv » A o DHEHA BTG . B73 . A1 « AR il
%RED . 3991 - BABE 1.461 1.411 « 1434 . ARS8 GG
H#1 5. A36 e 43 5. 191 T. 255 1. 832 1. @847 1.3431
i S, Qa8 5. 437 S B85 5. 151 1.@34 1,047 1. 038
Evrrors OC Pass QL Pass NOCHECK NOCHECK GC FPass QC Pass QC Pass
Value B QUG S R 1. @ag 1. @R 1. aad
Range 1@, QA 1, h 1., O 1G, Qe 18, @
Elem Seials i96@a/1 196@/2 5izss1 R wrked ] Sel96 Enif99



Analysis

Units
Avge
SDev
%RED

#1
HiE

Errors
Value
Ranpe

Elem
Units
Avge
SDev
%RED

Evvors
Value
Range

Elem
Units
fivge
Shev
4RSD

#1
#iz

Evrvors
Value
Hanpe

Report

%R
184, 5
1

=

1

Lﬁ
i

1.

99, 44
1@i.6

NOCHECH

Sra4Els

ppm

5. 4O
. BEE
. 469D

o
iy o

1
ai

(]

GC Mass
5 QA
1@, ag

Y_371@
ppm

5, 136
. Qa7
L1311

141

. 132

GC Pass
5. QG
1, @@

QAC Standard

MOCHECK

Tha837
ppn
9999
o DAEE
. BESEA

1. QaS
» 9582

GC Pass
1. (g
1@, QG

InEnes
ppm

. 9957
. BDDG
. Bawl

- 9985
. 9961

GC Pass
1. Guid
1@, Qe

NOCHECHK

Ti3378
PR
4,987
. DB
. D57

4,989
4. 9285

Q¢ Fass
5. AR
1@, Q@

Zr3496
ppm
Y 1V, g
il g
. D237

S BT
5. AR

GC Pass
. 1 1]
13, @

G

ppm
5. @36
< 328
« G586

010083

1A/08/83 B3:56:35 P

S A5G
Se e

GC Pass

5. B
1o, @

Tii2a48

ppm
=, 490
.35
L BETY

i
o

GC Pasg

fir (A

£
&

G B
1. @a

GC Pass
1. Qe
1@, Qi

ppm

S5. 491
. A7
1. 392

Q5.5 45

S. 437

GG Pass

5. DO
1@, oo

U 2984

ppm

5. @95
-39

- 305E

Se 135
5. 879

GC Fass

S B
1. G

page

ppm

H.@ld

 QRE
- 1Gal

S.A16
S @RE

GC Pass
5. BAG
1@, &g

W_2a79
jniudi}
1.
- AR
- BAB6

1.@41
1.3

GC Pass
1. AQQ
1é,



Analysis Report

IntStd
Mode
Elem
Wavlen
fAvne
SDev
%RED

H1
i

i
#*Counts
S

361. 384
653996
9847. 169
1. S@E7060

64TRZT
66R9ES

QC Standard

Y

Time

1A
valritrarrrdr
M rnirdrgrtrdng

1 2Qipa
1 e

e

NOTUSED

la/a8/783 B3:56

4
NOTUSED

o
wd

NOTUBED

7



010085

fAnalysis Report Blank Sample 1A/ 08/703 Q40584 page 1
Methods: DARILYL Gample Mame: icb/cob Operator:
Run Time: 12/88/03 15:59:42
Comment s
Modes CONC Cory. Factor: 1
Elem Seperdain] Al3a8s s 1896 B_Z496 Ba49 34 Bedlia RizZo s
Units ppm ppm pRm ppm ppm ppm ppm
fivpe ~ o QRRLE « BRATH o QAR — . BAGY « BRNS —. QAR » BBl
SDev . ARLS L BLB3E . AL 4 « R4 o AR o AR - A0
#*RED Q3. 477 146.3 TET. 2 Hbt@. 4 44,81 Hhae 73 131.7
#1 -~ BT LB143 - L o AR « MRS — o R - PB4
i — o ARG — o A - o ARAS — o RGAE - AR - QAR g 170 b
Evrors LC Pass LC Pass LG Fass L.C Pass LC Pass L.C FPass LE Pass
Hingh « BTG o BRI « BN » BEHAG . BASGH » AT « BAER
l.ow o SR - o PSR ~ o RSN - o PR -~ o GRS - RS = S
Elem Ca3179 CdsEas - CofEde CrEa77? Cuiza7 Fef71l4 K_ 7664
Units ppm ppm Pom ppim pm pom rpm
RAvpe - D348 o B g 1ral v b « DRl v 1t - 13 R i 17 e
Shev . BALE - A «» PHBEE o RS . A3 « B3R LAL1E
#%RED 4. 518 7.418 7. 69 BES. 4 T B3 236. 6 9Ez. 8
#1 . B359 » A3 » ARG o AL o a7 - ARG . HAGE
i . B33 » ARE « RG — o BAAE o 17 e - BAE4 — o QA9
Evrvors LC Pass .G Pass LE Fass LE Pass LE Pass LE Pass LEC Pass
High  DSRG « BAHEH « AT - BASH - BRSH - BEE0 . 1 e
L.ow ~ o A — o PSR ~ o PR - PAEEA - o BAER . TSI - 1 QA
Elem L.a4anle Lig7a7 Mg 7on MnE&76 MoIAsd MaBsa9 MaZSns
nits ppm ppm ppm opm ppm ppm pm
fAvge o DR - DHAG o QLG - QAR PR, 17, Pt — o HAER L. A87E
SDev o FAL yilrivp o A - PBA Y. 17 ey L BALE . L8G4
#RED Bi.6G3 15206 S 55 7E.93 S4. 58 . TR 189.1
#1 - PHAELS v lrin i ~o AL o A < ASE - Q4D - AT
i . PRl ~ o QAR — o B LG o UG . A4 - BAT @ L—. 1547
Evrrors LOC Pass LE Pass L.C Pass LE FPass L.C Pass LE Pass LC Low
High « DAGG « BAEEH - BEE o BT o BAEE - AERD « SR
L.ow ~ o QNS . RAEH - o PSR o RS -~ o RS - PSR - S
Elem MNiZ31l6e B_178& HERS/ 1 SERS Pd3ans g 1826 ShZBe s
Units ppm ppm opm ppm pm ppm pm
fivge g7 R H. #1158 . BRLE —o B4 P [ B H. Bz45 o BAES
SDev o DRSS . BBGE » WA H il . B3 17 120 < HRLE
#“RED 2R B 39.18 63, 28 6. 79 368, 5 E4. 9@ a9z
#1 o QAL H. @115 - HA1L9 o QR . B3 H. Gz v lr et
i o BHARE H. B - AT - QQNG — o (ARG H. B=88 »BBLG
Evvrors LEC Pass LE High NOCHECK NOCHECK LC Pass LE High LEC Pass
High « BATER « Q1A « BRSG o B2 « L
L.ow o BASEH —~a 1A -~ o BG5S ~ . A1 - QLA
Elem So36l3 i96@/1 1968/2 gizast Pssd Sel96 Enl1899



Analysis

Units
Avge
SDhewv
%RED

Ervors
High
L.ow

Elem
Units
Avge
SDev
ARED

Evrove
High
L.ow

Elem
Units
Avige
Shev
%RED

Evvrors
High
l.ow

Report

“R

1l. @
i.@

- 9984

lag, 2
141, 7

NOCHECH

GrbE 15
ppm

. DB

. Bp@i

11. @6

o BN
» AR

LG Pass
. WASGH
- o QA

Y 3710

ppm

- AR
- AL
edrily;

. BB
~ . AR

L.C Pass
« QAR
- PG

Blank Sample

ppm
- BRG]
.BLa

&8, 31

- BAT7 4
- BALY

NOCHECK

Tha837
ppm

- DREE
. QRS
188. @

. BR1E
- o ARG

I.C Passg
. A1
- o @1

InEded
ppm

- ARG

o QBAS

33.74

< BAL1A

» BRRG

LC Passe
« DRSS
— o QGG

prpm
.19

o DHASTF
J@a, &

o B
« RS9

NMOCHECK

Ti337z

ppm

- o QAR
v Lrir g

Sh4. &

~ . QAR
» DBRR

LG Pass
« DASH
- AR

23496
ppm

. BOD4
. BRRE

-

B, 6

« BEAS
» QAR

L.C Fass
» HAEER
- DS

01008¢

1@/68/6G3 405048 P

ppm

il B
- A4

SE3. 9

—a BE]
- QALE

LC Pass
o D1 HA
- o A1 QA

Tii9uv8

ppm

» BES4
- BRTE
134. 1

« BRA3

H. @&1@4

LC Rass
« LA
- P10

ppm

o DS
. DRBRE

B, 39

~ . WGHA7
o A3

L Pass
. BAIGH
- BAZG

U_3859
ppm

. BPBS

. DBEL

431. 6

. ALl

» PRAEE

L Fass
« 1A
Tt a 1 ‘2“2“2l

ppm

. BA33
. DASE
96.78

. 1r g 8]
H. B2Ee

L.C Fass
« ABEGH
- o QASE

Y_2924
ppm

- PRPE
. Q@

77. 82

— QARASE
o QAL

LC Pass
. DABA
- AAERA

g

page

ppm

- HASE
R vl R

85,24

- QA7
— . Q47

L.C Passy
» DRGSR
- o QAR

W_Ea79
ppm

L BBLY
. QR4
71,70

- QAAGQ
o D

LC Fass
« D 1A
- 100



fAnalysis

Intstd
Mode
Elem
Wavlen
Avge
Shev
%RED

Report

1
#Counts
S0

S61. 384
656835

BE73. 865

1. B@a748

&hz187
661483

Blank Sample

Y

Time

1RGN
« BABHNAR
v ntngn trtry

1AGa
1 R

-

3
NOTUSED

4

NOTUSED

010087

1a/a8/03 Q40504 PH

&

NOTUSED

pane

~
MOTUSED

-

B



010088

fAnalysis Repord 1G/788/83 Qa4 1@ 33 M page 1

Method: DRAILYL Sample Name: 2354141 df33 Operator:
Run Time: 1&/08/63 16:85:14

Comment

Mode: CONC Corr. Factor: 1

Elem A I26a 1308z s 189 B_ 2496 Baa934 Bed3i3d Bizasn
Units ppn ppim prm utul] ppm ppm P
Fvge — o QAR . BEDE « BBEE o TS o EHAT - o QARG P 7 R
SDew o BB - AELS « S o B4 o IR o ARG - AT
#ARED 1113.6 &. 584 189.9 6. 574 Tite 12 27.18 G434, 2
#1 ~ HAE ] B3R ~ o B4 » AET o PR - o AR . BHALS
Hi o QARL G « BEB3 - BREE - BASE « DRAE —. QgRl - o B
Elem Cal3l79 CdEaas CoZz86 Craa?7 Cu3za7 Fel271l4 K 7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge . B649 - A4 o RS A » BB - AT - o FHMASS 14.68
SDev . BALE « DR « R4 . BRRG « B o RO « 87
#RED 1.919 65,52 17.89 5. 365 33. 28 H587. 4 - 4867
#1 « BEEHE - DRSS g 17 2 - ARG o BAGES - QA 14.63
#H BB4 1 DA » BEEL < DAL v v . BALE 14.73
Elem LasBe Lie7a7 MgE79@ Mr2576 MoZ@sd Ma5889 NaZ33a
Units pRm pm ppm ppm ppm ppm =]=1
Avpe « BRAT o HHAZ « D11 . BEAL « DAY . BIZ4 - BEEE
SDewv - BRRL P rilr » DAEG gl - HAA « BRGE Ll
#RED 48. 48 116. @ 2345 99, 9% 9. 85 18. 87 6. 89
#1 . DAL . BARG ~ALES « PR o PBAS L A3E3 -, @186
Hi o AREAT - A . 1ri R - A . BALE < AE94 —u B4 84
Elem MNiZ31l6e P 178 HEBEL B3 S e JOYRYI P2 51826 Shi@ad
Units ududil] ppm opm ppm ppm ppm ppm
Avge - B4 A5 . 17 oty <AL ~ o A . B39 L AGELR
5Dev o 2GR . BEGT P 17 « BRAE . BA L . MALE . BALE
wRED - 1.BT73 176.6 35,65 7789 2364, #.978 145, 6
#1 » BB24 < BZLG . BATE o AR o QR . B383 BBl
i Y 1% Bl -~ o HH38 . B4 3 . BRLE viinivy « B4R o A
Elem Bol3eld 196871 196@/2 gizasal Fhooa Sel96 5n1899
Units %R ppm ppm ppn ppm ppm fululi
fvge 9. 8@ - o QUAES » ARG . BsHa - A8 - B9 o BT
S5Dev - 44 - AR . L7 . Bal - RS . ALE o ARG
ARED . GB 34 S, 634 39. 35 1233 1. 50 6. 49 a8. a4
#1 96. 11 o FHAZ A . BAS4 . 3888 7 . BA27 « BG4
i 5. 48 - o BAED « BAET . ABaY « AT 17 7 « BALD
Elem Sra215 Thz837 Ti337& T1i1948 U 3859 e Radd W a7
Units ppm ppam ppm ppm ppRm ppm ppm
Aivige vt o PR » A 1 . B45E9 i 1717 R LBRLE
S8hev 1737 N 7 e « PARE . DAl P B v lrdr g . BAES
%ARED 83.11 65, 22 S43.6 Z. 888 24, 48 67. 40 191. 4
#1 . BAREG —~. BBl - HAAE o AT L - BE39 ~ o BRd o DHZUAES

#iz - BRR — o QAZA -« DERE »BR23 « BE8E0 -~ o PHAAE - B4



Pnalysis

Elem
Units
Avne
SDewv
%RED

#1
#Ha

Int&td
Mode
Elem
Wavlen
Avpe
SDev
“REGD

#1
Hi

Report

Y 3710
ppm

. PGS

. BRBE

194, 9

« QURGL
- QAR

1
*Counts
o Yong
361,384
HEIE58
=866.611
. 4598659

259

&
6l

.

o
(-3 Lo
L1

i

ot

INEB6E
ppm

U3
. B4

2. 52

<Azl
L BRLe

p oy
Time

gl
B rnirtrgvinio
» BHBNADG

v in
RV

L3496
ppm

« DAAG
« QAR
28. 49

v
- A4

3
NMOTUSED

010089

1a/a8/83 B4:10:33 PM

4
NOTUSED

P
sod

NOTUBED

&
NOTUSED

page

-
MOTUSED



010030

finalvsis Report 1@/38/43 @416 @1l P page 1

Method: DAILYL Sample Name: 235418-1d df33 Operator:
Run Timey 1A/03/43 1& 1@ 43

Comment:

Mode: CONC Corv. Factor: 1

Elem An3san Al EZa8E fis 1890 B 2496 Ba49 34 Bedl3p Bi&Esa
Units ppm ppm ppm pom ppm ppm [=3=1i]
Avge . DRBEY L BLET LBBLT . R4S . BERE —. Qg . B@A9
SDev . DADEE L BEDE . QR vitnin 1 T it g | . BLT
%RED 67, S5 6£9.90 B BEE 1i.78 184, 1 E17.0 E45, 1
#1 . DAGEG o PR LEL8 . EEs9 - PR - QB . PGS
i . DAREE . BRED L BALE . PBGE . DBGL . QAR o GRS
Elem Caii7s CdEaes Co#z86 Craa 7?7 Cu3sa7 Fe&7i4 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge L PE3T » PUBAL . AR S ;1. 7 o QUAQHA ~. B84 14,64
BDev . QBB . Q@ o BB . PREE . Q14 L Q381 2T
%RED . B0 33. 38 8,982 Gl 17, 206, 8 1. 845
#1 . D636 . QUARS . DR - o QAER - PALB - PGS 14,83
i . D639 . DAL . BB DBLE L BELG . BRBs 4. 44
Elem L.a4@8e Li&7@7 MgE79Q MrES76 MoS@Ea MaS889 NaI3as
Units ppm ppm pRm ppm ppm ppm ppm
Avige o DBOE . DG . D1EE ~ o ORGP . QG LAZLE BOEL
SDev . PAEE . DA . BRI . BRE3 . AL 4 . DASE L BTES
%RED 36, A2 . 4399 30, 48 2Ea. 7 347.9 17.83 8. 63
#1 . DRGE . BpE LB1LES o R4 - o PG L PEES . 1464
i . DEQL . Qg . PREBS . Qg L BBL4L L BETE . D384
Elem NiZ3le B 1788 EERES L EERELE Fd 3404 5_18&0 ShiBea
Units ppm pRm ppm pRpm ppm ppm ppm
Avge LA . B4 LBLE - BAET . BAE LBELE . BEET
SDhev 13 ] LBLES . D153 L9l T jos | . BR4E . QUGG
%RED 95, 88 164, 4 186.9 163, @ 48, & 14.79 16.81
#1 S 17 [, 7 -, AL 4 . BEES —~. @1 . QBES . BEE? . BB
#& L QALY LBLAZ L QRLE . DBRT - DAL E . B346 . DBIH
Elen He3613 196@/1 1960/8 Biz661 FhEsa Hel96 Bni899
Units %“R pom ppm ppm ppm ppm Prm
Avge 97. &1 . BR7T -~ QRGE ARG . DARE - QRS . QAZ4L
BDewv 2,03 . QPBY . PEEE LBEL . DD PRl . BEEL
ARED 2,093 115, 7 33.7 1.179 394, 9 &30, B 61,78
#1 9%5. 77 L BL4H e o QUAD . BBYE - BPRL —. QL3 L BELY
i 98. &5 T B — QAT L2911 . DRBR9 17, v S v | F ¥ <
Elem G4l ThE837 TiZa7a& T11908 U_3859 V#9534 W_EB79
Units ppm ppn pRm ppmn ppm ppm ppm
Avge . BEED —. QATE . QRS RN L B477 - BRL 4 . BOEE
SDev . QARG . Bas . QRS . BESE LBil4 . sy . QB
%RED 3.@281 66, Al TH. 94 308, 5 23.87 153, 6 18. a6
#1 « BRAGG - B . DBT . DT D397 - QBED . BREE

#= « A . WAZEH o A — o WS . AES58 . AL o D



Arnalysis

Elem
Units
Avpge
Shev
%RED

IntStd
Mode
Elem
Wavlien
Avge
SDew
#RED

#1
#i

Report

Y_371@

ppm

— DREE
. QBG4

E1g. &

- o VDTS
- QAR

i
*Counts
S
361,384
H32549
13167.74
=L, G81695

623238
&41860

InZR6E
prm

»DELE
dnirdrg
3. 159

BALE
ALl

oy

ey

Time

grininirs
pitrinin i
it

R lrdry]
1 Bpde

L3496

ppm

- o RS
. A&

=am, 5

- DOEE
. BOB7

|75 ]

MOTUSED

010091

1@/28/03 @4:16:01 PM

4
NOTUSED

=

+d
NMOTUSED

&
NOTUSED

+

page

7
NOTUSED

Yo



010082

finalyvsis Report 1@/ 08/03 A4:21 031 P page 1

4102 df33 Operator:

th

Method: DAILYL Sanmple Name: 23
Run Time: 14/@08/43 lo:le:zll
Comment:

Mode s CONC Corr. Factor: 1

Elem AR 388 Al 3ass e l89¢ B_Z496 Ba4a934 Be313@& Bisd3
Units fuduki Pom Ppm om ppim Pom i
Avge . BARES . 2198 < HALE o BA4L 0 . QAR o BRI . BAS 1
SDew . BEA4 G . BA3E « BRZ4 » BEHAS « B R rit v e - RS L
“RED 441.99 16. 36 19¢. & 9.619 b TaHE 638. 1 Ee 243
#1 « PHARET » B o EHBRE . B4 4 o BHR4 . A . BHASE
i - QARLS L BLTE o QRS - B « DAGL — o BA] o« TR
Elem CalZl7o Coizi2e 5 Coaz86 Crae77 Cu3sa7 Fe2714 K_7T&664
Unite Prim ppm ppa ppm ppm P PR
Avge < B7R8 it 17 ) il b - BALE . AA8Ea . BAZE 14. 52
Shev » ARG g 17 » BRG] . AL . AAY » QA » 09
#RSD .B1@7 49,63 5. 824 &. 0276 1a27d 82.17 « B
#1 SATLE o« EHARE < AL «ALE « BB79 - RS 14.58
i « BTG « DAAS « BHAEG R 17 3 e =y - BASET7 14.45
Elem L.a4ifle o lieTav MgE7od Mn2576 MoZdsd MNaBaas Na33ax
Units ppm ppm pm pRm pRm pRm pRm
Avnge o BQHT7 » ARl o B A0 . B i A v h . B4 1E
SDev - AL « BN « BASE o AR » RYG « EHHAS B S
®RED 136.6 48. 83 5. 69 23012 3733 1. Q&% Hh. B9
#1 . B4 R ilriii b} - BLEE « R - PMAD RS LRSI
i » BRI o TR - BRTE v rivih < BAl 4 < AGS17 . G329
Flem NiZ3lé 1782 SEBES 1 SRR/ Fd3 404 51886 Shides
Units ppm P pom B ppm o Dpm
Avge i 1 e « D249 « BAEE - PG » AR . B4 49 - HAZD
SDev . QRS . BA9 G - DBEE - BB1G . BAZ G . BEAT g
#RSD 16.93 38. 859 141.3 67.63 7E87a. H. 12 477,37
#1 < AG1 . @316 . QAL i 175 B . BAL7 et e . NS
iz o PAEE L B181 o A . B4 3 o QAL « BEHE P il b 23
Elem Bo3613 19ea@/1 1960/ Sizsal Phosg Hel9d 11899
Units %R pom opm ppm ppm popm pom
fvge 99,03 < AASE « BHRAE « B o BRET « BALE - QUAZE
SDewv .31 B9 . AL T o EHARE « PR » B o PHARS
wRED .- 3116 9. 16 2824, o BEH69 8. a4 18z.1 18,55
#1 98, 8 « BASE o BEE « BA%E - BAEE — o FHAG3 Y17, g
= 99, 825 - BRLE . BAES . B9A3E . A8 - ARET A9
Elem B4l Tha837 Tid337e T119%8 U 3859 U _29ss W _Za7s
Units ppm ppm ppm ppm ppm PRm PR
Avge . s o PHARE - AR -, QA3 . BED3E - DA o HAEE
SDewv o DB ) . QBG4S . BASS - B - AT QAL
#RSD 4. B4 194, 3 349.7 88,17 33.96 9. 85 44, TR
#1 « A  BAS « QR4 - DRE4 . 736 vy} . ABLE

iz » g - QAL - QAR o ALE L AaEL - RRG o BAED



Analysis

Elem
Units
fAivge
SDev
%RED

Int&td
Mode
Elem
HWavlien
fAvne
Shev
#RED

Report

Y. 23714
ppm

« DHAGHR

- BRRL

379. 4

~ o ARG
- BAE]

i
*Counts
b g

36hl. 384
644383
1967.171
. SASETO8R

G4Z202
6aST T4

InSBeE
ppm

. D43
. QDG
. 3395

. 048
. A8

Xl

Time

Rl
prininitalnin
I nintrinindrg

R lnlnln
1 QA

Ir34696
pEm

» DR
. BBBE
41, 6@

- BAGT
o A

MOTUSED

1a/708/743

4
NOTUSED

o

NOTUSED

010093

Aesle31 PM

2
NOTUBED

page &

7
MOTUSED



fAnalys

Method
Run Ti
Commen
Mode:

Elem
Units
Avne
Shev
%R&ED

#1

Elem
Urits
Avge
Shev
%RED

Elem
Units
Avie
Shev
#RSD

Elem
Units
fivge
SDev
%RED

#1
#i

Elem
Units
Avge
SDev
%RSD

is Repowrt

: DAILYL

me: 1@/Q8/43
ts

CONC Corv.

STy et iy
Ppm

» BHRG 4
« PERLG
4. 666

- BRETE
L e

Cazl79
ppmn

. D482
. BEBE
. 3956

o B4BH
- 3483

Las4das
pEm

. G311

. BRBE

6@, B6

o« BALE
- BARE

NiZZle
ppm

. DA

v

28,71

« BB
- BAZH

Bci3eld
%R
laa, &
1.1
1.@297

899.74
lal. 3

Sr42ls
ppm

. BB

. DRBR

6. 566

o PR
o G

Sample Name:

ldsilegl
Factors 1

A130a8
ppm

. Ban

DB

18, &1

- DA
- BAGD

CAEE6S
ppm

. BAD4
. Dol

259, 54

Ll e
- BT

Lie7@7
ppm

. QR

o D

.

- PR
< BRD Y

F_178s
ppm
LEELE
. BEAT
94, B

. B35S

. AT

196@/1
ppm

. BB
. Q714

2. 31

- BAGE
- DAL G

Tha837
ppm

- QR
. DAL

183z,

—. QAL
v rilrirg

fs 1890
pEm

L BBLE
. DR
160, @

- BAEE
— o QAR

Coaz8a
ppm

« WG
« DG
. G864

- QEBER
- BALS

MgE79n

« BAZEY
- BARG

1960/
ppm

. DREE

LALE

7E6. 1

» BALES
. QAR

TiZ37&
opm

. Quaip
. pR
6. 31

« B
- B

1@/ a8 /43

235411-1 df33

B_2496
ppm

« QGG 4
. QAT
i, 77

- BARY
« AT

Crsa77
pRm
LA
. QR
1.671

- BA1E
» ALl

MnES 76
ppm

. DR

o DGR

3. 458

o AR
o QAR

EEG3/E
ppm

o DAZL
- A9

55, B4

- TR
. QALT

Gizs61
ppEm

L1121
L BBLE
1. 454

- 1133
~1116

T119%8
ppm

. B1d4

.oiiE

106, 8

3183
- PAEG

Ha49 34
ppm

. BOBS

» BAGE

. 3916

» QiAGI4
« QAL

Cu3dia7
ppm

. PHASE

« Q@A

1.674

» BASE
- BASE

MoS@E
ppm

. BODE

. BG4

128.7

« BRGE
« BAiA

Fd 3404
ppm

. BELE
. QBin
87.90

. Bnia
- BAG4L

EhEs
ppm

. QAER
AR
17,99

o BT
« DAL

U_38%59
ppm
LETLT
. Q298
13. 11

- BRT78
B816

010094
Wi o 37 s BpY

Operator:

BeXi3n

ppm

- B
. QR
L4, 27

. DAL
- GGAL

Fe&7i4
ppm

. RBSE

. QDGR

106, &

7= 12
- BB 4

NaS889
ppm

1. 105
. BRS
. 4EQ7

1. 108
1.1

51820
ppm

. B4RE

. BBLE

11. 66

. D374
. BALE

Se 196
ppm

QB
L BB
86. &2

§

page

Bided
pm

. BRle
« BAEE
158, 4

« BA3G
- EHAE

K_7664
ppm
17,53
. 08
. 4388

17.58
17.48

NaZ 308
pRm

. BA3E
LB

2568

« BTG
. 6956

ShE@R6 8
ppm

. BAZED

. BBLD

33. @1

- BAET
- A3

811899
ppPm

» BAZ9

.1 3]

A7 e 46

- BAEE
- QAZT

W Ea7e
ppm

. R3S
i
&1, 38

« BAZT
o WDEET



Analysis

Elem
Units
Aivge
Shev
#RED

#1
i

IntStd
Mode
Elem
Wavlen
fivie
SDev
%RED

#1
H#E

Report

¥ _371@
ppn

« DAZ]
« A

Sl BE

- BAA
- QA

1
*Counts
S
361.384
HET4A59

T174. 305

1. 296898

6489586
60913z

InEneE
ppm

L BRLT

. Q@ind

S. 5345

. BaLv
«ALE

o
Time

1 @dud
PR vdrtntngrtrdr)
it vt

Rty
1uih

2r3496
pRm

« DAY

. BAA

5. 389

. DAL
» BP9

NOTUSED

010095

1A/ BB/ A3 G427 0 P

4
NOTUSED

NOTUSED

&
MOTUSED

page &

7
NOTUSED -



010036

fAnalvsis Report ITR/7@8/33 @43 32328 P page 1
Method: DAILYL Sample Mame: 235411-1s df33
Run Time: 1@/788/43 16:27:1d

Comment:
Modes CONC Cory. Factors: 1

Operator:

Lxd

Elem P 3586 Al308E fAs 1897 B_E496 Ba4934 BeX3izn Bizsse
Units ppm ppm ppm ppRm ppm ppm PR
fivge LES11E 1.96@ = .4 . Qapd E.Be9 . BEE L L QGG
SDev o DGR L . B4 LBLE L BALY 13} . BBGL . DRRG
“RED 1. BRES CELTE L TETS 1e@mE, . PEER L1043 42, 35
#1 . BEHBE 1.977 E. D96 - AL = A . BEE 7.
i « BELSL 1.983 Z.118 DAL 2. 068 . BEGH . QAR7
Elem Cal3l?o CdEEes Codzde Craa77 Cu3Ea7 Fel7i4 K_7664
Units prpm ppm ppm ppm ppm ppm ppm
Avge 21,1 . BEEA . S 10 » EATE L EETL 1. 035 39. 44
SDhev . 09 o DG CBAEE . QA 1, 17 . B . BE
%RED . 4378 - RS L L6198 . 43440 L1931 . 1378 B84
#1 1. @4 . BEER L SRATT . EBET . EEET 1. @34 E9. 4
Hi 21,17 . DEEG «ELEE . ERH7 . BET4 1. 036 39. 47
Elem LasBss Lib7a7 MgE790 MnES76 MoSaEd NaSaan NaI3aE
Units ppm ppm ppm ppm ppm ppm pam
Avge « BREY . BABE El. 14 LELEE 4,179 3. 41 19. 34
BDev AR . BRBR . L . PAEE . D38 .83 . B4
%RED 1. 766 14. 8@ . 4696 L BTEY L9187 . a8E . ERBE
#1 . PAED . BQRE i, BT S 139 4, 158 BE. 59 19. 31
iz o PRED . AR 21.21 L5158 4, BBE 8. 43 19. 36
Elem Nig3lée 1788 EER3/1 HERE/E P 3404 8 188¢ BhEBEE
Units ppm ppm pRm ppm ppm ppm ppm
Avge L5191 . BERG . 5Eal L EE68 . BEEE . BHRE L SHLEE
SDev . B@EL9 QR4 . QR . P3G . BAL7 . DAY 1 17, 1%
%RED L 3730 4,677 CBELE L EATY TE. 27 2. 41 1. 353
#1 . BEBG LB31E . SE8H . EEE8 R R . BELE LSBT
#i «BL77 . BEOH . SEeE < EE48 . BH34 . BATEH 5196
Elem SoI6l3 196@/1 1960/8 gizasl EhE & Sel96 8ni1899
Units %R ppm ppm ppm ppm ppm pm
Avge 98, 8@ 2. 168 B 170 . LE@Y . SEET Bl 165 . AR
SDev . 39 . PRG LBE3 . PR 4 L AL L3119 7 Jote
ARED . 3958 LAL1L7 1. S50 4, 187 . BET78 . BEET 139, 2
#1 98. 53 . 1&8 147 L1E71 . SO 215 . B
Hi 99, B8 . R E.193 . 1348 . SESL 2,178 . DASE
Elem Sr4E1s ThEa37 TiZ37E T11908 U_3859 U_EDE4 W_EE79
Units pom ppm ppm ppsm pEm uud ] ppm
Avge . QBG4S - PBB7 . QAR3 E.195 . D685 L5183 4, 168
SDev « BQAG L BaLE » OB « 2B . DRSS . BOES . BEE
%RED L ATLE 14,83 S 739 . ARG 7 TEL7 . 4944 LBTOT
#1 . BQNG - QAT . ARG E. 189 . DE4H8 . GG 4,148
#i . BAG4 - PEDE 17 b E.ER L E7EL L5140 4. 168



Analysis

Elem
Units
fAvge
Shev
%RED

#1
#i

Int&td
Mode
Elem
kavlien
fivpe
SDev
#RED

Report

Y 3710
ppm

. AR

. Q@B

18. 0@

» B
- BAB]

i
#Counts
S

361. 384
6491l
2541, 343
. BOB2661

641115
644709

ANCE
ppm
. BE1E

- HAGT

o DAEMAZIA
gty

1 Ewh
1 QAR

Zr3496
ppm

L BR31

o QupG

4,968

. BREE
. BAZD

1@/ a8/ a3 a4 32

4
NOTUSED

e

wd
NOTUSED

128 FM

&
NOTUSED

page &

-
MOTUSED



010098

fAnalysis Report 1@/ D8/ 03 Q43800 B page 1

Method: DRILYL Sample Name: 2354112 df33 Gperator:
Run Time: 1@/788/43% 163248

Comment:

Modes: COMC Corr. Factor: |

Elem ATt 21l 11 B@as sl 898 B 2496 Baa934 Be3l3d BifZase
Units ppm ppm pRm prm pRm ppm prm
Avge — o AR « BTG — o A - BASES « BHHAG o ARGA . BAZE
SDev » HARAT - A3 - ALl « AT - EHAAS « EHARY « SRS
#ARED 3. 835 1@, 71 579. 5 8. 424 3. 49 8a3E. 1 S, TE
#1 -~ o BHREET «B31E « ARG - AR 3 » AL 1797, § - AT
i —. QEHLT « BEEEH — o BRED « BASE - HART -~ RAG « ARG
Elem Ca3l79 CdzZed CoZz86 Crae?7 Cuidz4a7 Fel714 H_7T664
Units ppm ppm ppm ppm ppm ppm ppm
fAvge L BETH » A - L0 » A3 - BREG .01 39 16, 84
Shev o AL o BHRA o AR « QAT R 1717 e a1l - @1
#RED 4,961 14. 86 8. a5 S. 847 16. 56 T.6H13 - BET
#1 o BTRE o BRRE < BWALT » RBEE o BGEE . 0147 16. 83
#iZ « BEEE 17t B R lritedry - 3 «BAL7 . B 32 16. 85
Elem La4aBBe Li&7a7 Mgz7o0 Mn2S76 Moasd MNaB889 Na33nz
Unmits ppm ppm Yl pEm pom ppm ppm
RAvige - AR - BRG] ~@111 rlrie - BNE9 1.117 . BL4ET
SDev » A4 - AL » B4 « BRAl L ABLY . A3 . 318
#%RED ST 6 49 ., SR 6. 93 2573 1. 8@ . SEEG 7. 58
#1 - PAE o BN - B4 . BRR s - BAT7E 1. 126 1.@71
i 74 B ARl . AR - A I 1.115 SR R
Elem Miz3l 178 SEBRES L SRS/ Fad 34104 5_18&a Shide s
Units pom ppm ppm ppm prem D ppm
RAvge . ag 1 T el e - o A » BR3H - AL E SAS13E BBLE
GDev I iiridvi) - BAE9 . N7 1B - BRRE » Al BRLE
»RED e 130 27.59 323 4 - B3.51 45. 44 4. 10521 7. 32
#1 « AAE 8171 ~ o QDGT o ST ~BELy o ke = o AT
iz o BAGE L A5 o RS . A4 » A . B4939 o AT
Elem Sc36l3 196&1/1 l96@/& 512881 FEhasag Bel96 Sn1899
Units %R ppm ppm pHm ppm pom ppo
fivge 99,87 « BATZE AR 1311z o A4 . BB - o BQAT
SDev . 96 . A8 - DBRS - 23 iR v 17 o RART
*RED . 9628 o 2@ &8. 86 2. 091 4%5. 19 TR, 30 9%, T
#1 98. 59 « ASE o BB - 1139 » B3 - AR33 - o RS
i 99.94 . BBL7 P 1 3 . 1396 - B@B17 BRLE R i 17 e
Elem SralG ThaB837 Ti337& T119a8 _3859 V=94 W_2R79
Units ppm ppm opm ppm wfudi] ppm ppm
Avge ~ AT ~ o BB3Y » DA . @135 - BEE R . 1721 « EE
BDev - BHRG o HA1E - AR Y e . BBLE - BAAE « ARG
#RED S, 384 34,27 128. 4 =7.83 7.71E 4. 16 17. 32
#H1 - BAEE — o GAZH . BMRRR L Bles « BEEN -~ o PR « QASS

i . B ~ o HAG D - AR - BLEAD » BHES o HAES - GG



fAnalvsis

Elem
Units
Avge
Ghev
#RED

IntsStd
Mode
Elem
Wavlen
Avne
HDevw
%RED

#1
i

Report

Y _371m

ppm

— o DA
. DR

238, 9

o GHAGER

i
#Counts
Se
361,384
645926
6213, 347
9619279

InEme s
ppm

. BBE1

. QR

7. 087

. BOEE
. DOED

i

Time

1 qzwh
« BADAEAR
ritrirgrintd

Relninie]
1A

2r-3496
ppm

. QORG

. Q@

7. 40

QDAL
- A

83

MOTUSED

1a/a8/a3

4
MOTUSED

wd

NOTUSBED

010039

@4 3833 M

&
NOTUSED

page &

7
NOTUSED



finalysis

Report

Methods DEAILYL

Run Time:
Comment:

Modes: CONC

Elem
Units
v e
SDev
w%RED

#1
e
Elem
Units
Avge
Shev
“RED

#1
#iz

Elem
Units
fvie
“Dev
%RED

#1
#

Elem
Units
RAvpe
SDev
%RSD

#1
#iz

Elem
Units
five
Shev
%RED

#1
Hi2

Elem
Units
Avige
Shev
%RSD

1@/ a3 /43

Ag3Esn
ppm

. BRRLE
. QRBEE

sy paey wov, bl
R, 30

- DREE
= GHRMAT

Ca3l79
ppm

. ABEE
. DRLE;
. 70D

« A48T
o GHE3

L.asBfe
Ppm

» QAN
» BAA3
21, @@

» B
» AT

NiZ316
ppm

LB116
. DOET
5, 57

< B1ER
L3111l

Se36l3
%R
1@, 8
1.@
. 9844

1a1.35
1. 1

Sr4zls
Pram

- PHAGS
« ZHAGHA
= DER

« DOES
o HARS

Corr.

Sample Name:
16:38:11

Factors

Al3ns:
ppm

- H19E

L3111

S7.93

<H113
- BE71

CdER6s
ppm

. D
. BB
49, 60

- BRAG
o DA

Lib7a7
Ppm

. QA4

» BRI

f. 061

~ FRRG
o BT

B 178E
ppm
Q44
LB1ET
68, 26

« B3BE
- BLEA

196@/1
Ppm

- BASE
- PRSI

S287. 5

—o QHALT7
» BAST

Tha837
ppm

. BRE3

. DAL

319.9

- A1
- o 1RDAG

fs 1896
pEm

. BBL6
DET 4
459, 1

- BAGS
- o QARG

Cosa86
ppm
. BAZ8
« AREDE
16.63

. BE4LE
» DAESE

MgE79@
pRm

. BEEE

. QBAE

1. 431

3 {1
Iy G

O

Y]
- BEE

f

ZE@E/
ppm

. DEES
. BB
156. 1

o DAEE
-~ BAA3

196a/8
ppm

. BRAGE
v in g
45, 28

« VA
« A

TiZ3372

ppm

o GHAA L
- B

152, 5

e e
. CHRAL

1A/ 28743 Gass

2iE41E-1 df33

B_2496
ppm

. BES
. BERS

3. 431

. BES7
. BE4E

Cr2e?7 -

ppm
. BELE

- DRRE
53. 34
o BREE
» BR1E

MnES76
PR

. BB

. B

39. 49

» PR
« BRRE

FEns/ e
ppm
LBl
. QA
9, 041

«RELE
. QB

5izasl
pEm
1. 627

Baa9 34
B

o QHAAT
o DA

25,93

- QARG
o DRAE

Cu3&se7
ppm

. BREE
. QDD

1. 333
. BREs
o BRET

MoSpen
ppm

. DRED

. BER

&, 758

- BAZR
- BA1S

Pl 3404
ppm

. BABE

. BAE9

46T,

- BASE
~a AHLD

Fhasn
ppm

. DALE
LR
B6. 36

. REES
- BAGE

U_3859
ppm
LB377
LB16®

48, 55

« 8491
< BEG4L

010100

S23@ P

Uperator:

Be3l3n

pEm

- B
. BB

4, 186

e ‘Z“Z"Z‘ 1
— o BBR ]

Fe714
ppw

. BlaE
i Rt

87. 7

- BEE]
o BG5S

NaS889
ppm

L2199
. DATE
3,198

- 2150

. 2249

51880
ppm

LBLES
. BOLE
33. 80

B1IES

« HAS 4

Sel196
ppm

. BB
LBBLE
188, 2

— o BARE
- BAEE

y_E9as
ppm

. D228

. Boa7

85, 96

AL E
o QARG

page 1

BiZzaa
P

» ARG

« PHALG

704, 2

- AA38
- o QREET

K_7664
ppm
615, 6
)
. 3284

6i4.1
6l7.@

NadZns
ppm

. BTED

L B967

1868, 9

. 1434
. DAGE

BhiEnes
ppm
IR
. BAZE

« BAZ7
o A1 G

Gn1899

ppm

- BRARG
. B@El

b DEE

~ o HED
—» QARG

W_En79
ppm

. @RS
L BBLT

G653, &

v
- GHARG



Analysis

Elem
tnits
Avge
Shev
%RED

#1
#iz

Intotd
Mode
Elem
Wavlen
fAvie
SDhev
%RED

#1
Hi

Report

Y 371
ppm

. B
. DRBE
181, 4

- QGG
- Ba Y

1
#*Counts
S
3261.384
656156
6441.743
- DB17844

ee@E681
651571

It
ppm

. BLE

- BAAS

2. 579

IS
« BABY

g

Time

R e rin
pntatnivininic
o DARGHADD

1B@Ea
1

Zr3496
Pom

L ALS

. GRGE

L. 49

» BAZA
« IZHIAD

L}

NOTUBED

010101

1A/98/83 @4:43:30 P

4
NOTUBED

wt

NOTUSED

&

NMOTUSED

-

NOTUSED



010102

Analysis Report T/ A8/ 03 D4:49: 11 P page 1
Method: DAILYL Sample Name: 2354182 df33 perators:

Runm Time: 1@/88/83 1644311
Comment
Modes CONC Covr. Factors: 1

Elem ST petetalr M1 ERes f1s189¢ B_2496 Baa9 i BeiZlig BigE 3
Units ppm fuduli pm P pm Ppm ppm
RAvge —. BHAZEE o BEES o HAZE . BEES « DRGES -~ o QAT < AL9
SDev - RS - 126 - S o DA - R R Trid « BHEA L
#“RED 131. 4% 49. 49 188. 4 1,238 34,91 124. 3 6. 26
#1 . QAT 3 < B384 .~ PG E - ARG « BAAS o T s Ir
#i o QARNT v R 2Y ) - o RS - BEET v ril — o AT « BHER
Elem Cal3lvs Cadazss Coazbe L2677 Cudaa7 Fex714 K 7664
Units PRm ppm ppm PR ppm ppm (==Ll
Avige - GERIE « PR o A3 » BEAG » B3LE - WAL B 3. @
SDewv DALY - QAR « DHAE o (AE o ARG PN S el
#RSD . AT 5. 45 25, 50 1@l 7 33.75 1. 1 3381
#1 « 4594 w PHRAE « BASE - A » DA ~ . ARG HE3. 4
#i= - G618 . AR - HAZE . gL 7 Iri B R - o ARG 30,5
Elem L.addfb Li&7a7 Mg 79 MnES76 MoZ@aza MaSHas9 NaIIZas
Units Prm P pam pEm uguli] Ppm pm
Avnge 7 ) o HDAT - BI93E o MR - DAL « 21EE L B1548
SDev ALl o DD «BALG « EHANA Y It r g 1707 12) . 1164
#%RED F7.63 4o 2@h 8. 203 A2l 11 - BE87 o 27 44 5873
#1 Y. 17 111 « BAAS . B8 . A S BBLE - 298 - L
i . BAET « RN . BTG o QA » AL - 2106 ~a ABEE
Elem MiEELE 178 2EEEs L HERE R P34 5 1886 BhEE6H
Units ppm P e g ppm P ppem
Avge . B9 8 .28 ~ o BEES o PG » AAH » BHERES . PHRAL
HDewv . BT » GiBAL « AT L « DA 4 < BELE » BAZT RBALE
%#RED T.515 1.595 285, 4 56, 32 179.8 95,67 EE99.
#1 - ARG - B84 o« BT » DB — o A o BQAD . A 1A
#i2 < HIA3 - 277 - AT o PSS < REL9 . A48 - QRS
Elem Sedeld 1968/ 1 196/ 512881 P Seld6 8111899
Units %R ppm pom pEom ppm pom M
Mvoe G96. 78 » BAEE o BAES 1.681 . BHAER . BR4 3 « AT
HSDev . 36 » ARG <AL . A4 » BHRH . A3 « A8
#RED - BESG 408, 7 18.7% . SEAT Hift., B4 54,93 129.9
#1 96. 74 . DBa6 - B4 6 1.653 - BB . PASS i 17 R
HiE 96. 82 - BHALE o ARG 1. 648 i ) . Base < ARLE
Elem Sy 4315 ThE837 Ti3372 T119%8 U 36889 U_ 2924 W_=@a79
Units ppm ppm ppm ppm ppom ppm ppm
Avge » AT V.1 e8] ~ o PR o AT . BE246 o QAL . (BZRG
SDhewv o A . A7 P il - DALE « B G - DA . BAEL
#RSD 7.mE7 246, 5 89. 8a 63,14 43.18 E68.6 Ta4h. 4
#1 . QAR - o A3 — o RGBS i ) ~B171 — o QDS - QR18

i - RS » BAR6 — o PR « BAZE W B3 .17V - GG



fAnalysis

Elem
Units
Avne
Shevw
%RED

IntStd
Mode
Elem
Wavlen
fvge
Shev
#wRED

Report

¥ 3710
ppm
.
. BB
447, &

~ o Bl
- QuAiZ

1
#Counts
Se

261, 384
GE97TE
LA, 5438
L BEI8BTE

25488

& 3NAET

Zrags
ppm

. BA99
it 1rih ]
1. 266

. BR9 s
- BAG9

ri

Time

1 GG
U dnrgvidrdadng
R jntntyfatrgr]

pRvtrdrird
1 AR

Zr3496
pRm

. QARG
- RAE
314.3

010103

18/08/783 B4:49:11 PM

NOTUSED

i)

NOTUSED

&
NMOTURED

page

7
NOTUSED



Analysis

Report

Method: DRAILY]

Fun Time:
Comment s

Modes CONC

Elem
Units
Avnge
Shevw
%RED

Elem
Units
Avne
Shev
AREBD

Elem
Units
fvge
SDev
%RED

Elem
Units
Avpe
Hhev
#RED

#1
Hiz

Elem
Units
RAvge
BDev
%RED

Elem
Unhits
fvpe
Shev
%RED

#1
#

lasai /a3

Ag3E6e

ppm

- PRRE L
. DAL 30

6RE. 45

- DAATR
— BHL1E

Ca3l7o
ppm

. LEBES
. BB
2,418

« B4 s
. 1a8

L.a4Bigé
Pom
BG4
ALY

82. 23

» BRI
« BEAG

MiZ316
=

. BRS3

. B

2,933

- BET4
» DAY

Bc36ld
%R
95,17

Corr.

Sample Mame:
164921

Factor:

f13088
ppm
L3171
. QB4
28, T4

- B2R6G
- B3

Cdaaad
ppm

o DS
v trike

125, 8

o ARG
- AR

Li67@7
ppm

o DUARE,
. DR
&, 99

o DA
- BRRT

Bo1788
ppm

. BRD3
. B176
189, @

B8
~. B@R31

1963:/1
ppm

. BA1G
« BALG
269. 6

. QR4S
. QALE

Tha837
ppm

o AAB

« DRSS

299.6

. BREE
~ o FAED

Ralaon

o QAL
- o BAZE

Cosaas
ppm

. B2E8
LRl
44, 33

- BAZE
- B

MgE79R
ppm
@116
. BRE 3
Eidy, 65

196a/8

ppm

-~ o ALY,
« BARG
» BST7E

~. DEAL
. QAL

0610104

1@/ /88703 A4: 5420 PM

S2ES413-1 df33

B_2496
Ppm

« A49 4

o« AR

. Slaa

L B453
- 2495

Crae77
ppm

o AR

. DGR

E573.3

« BRRE
~ o CHHATS

MnES76
ppm

. B
. BB
6, B7

 BRa]
- AR

EERE/E
ppm

. DR

. DROE

160, 3

— . RAR
» DAREH

5iz881

ppm

. 195
A
. Baa81

2. 156
2. 194

T11908
ppm

- BBLT
. 2071

437.9

o BHEEL
-~ BAGT

Bas93s
ppm

» BRBL

. BB

20, 48

VNt
ey

Cu3dia?
ppm

i
o
S, 34

- ARz
- BARD

MoEBEn
ppm

. BBRG
. DBB4
146. 4

lninis

Fd3404
ppm

. DR

DT

548, 1

- RBES
-~ o PAZA

PhEEn
ppm

. GO
. BRAT
2277,

AU
o DARS

U_3859

ppm

- PB4
. DETE

329. 3

.B11E
. @81

Opevator:

Be3liA

ppm

- PHHAZ
o« DI

9.131

~ . ARG
~ BHRE

Fe2714
ppm

~ o ASE
- BATE
138.8

- a1l

NaGa89
ppm

» S1EGE
. BABG

2. 572

» SEB63
- 3176

51820
pEm

. DA
. DRLTE
218, 8

- BASH
—. @1l

Sel96
PP

. BG4
L DAL 3E
296, 3

. BRLG

-« QBAG

Y_@0@s
ppm

- QOBE
. DRRS

317.3

. BRAZ
- o QARG

pape

Bigase
pRm

. BBEE

. DBEE

i@, 7

- PAST
v

K_7664
ppm
BiE., &
1.6
. SELE

8. @
8a4. 4

NalIZaz
ppm

-, @G 13
«aloa

piTed”. Y

. 1643
~. 2869

BhEne s
=11

. BRLE

. BD4E

2766

- PGS
~ o BRLE

En1859

ppm

- a1l
- B4 ]

ET6.9

LARL8
- o PG

W27

ppm

oy L6
. ARG

38,47

~. @Al
- B

1



Analysis

Elem
Units
Avpe
Shev
ARED

IntStd
Mode
Elem
Wavlen
Rvge
SDhev
“RED

Report

Y _ 3714
pEm

«» AR

o DARE

S586. 4

- BAG
~. Q@R

i
#Counts
S
361,384
H19384
=294, 1564
. B4T74979

619996
619512

InEBEs
ppm

. BRBE

. BOTE

8. @77

» BABE
. BATE

Time
1A

» PHARRATA
« BGDARAR

1 A
Rl

L3496
PR

« QA
« QARG

132,

= i
]
—-.s
o
i
T
lw

NOTUSED

010105

1@/98/03 4542020 B

£ &
NOTUSED  NOTUSED

page &

-
MOTUSED



Analys

Method
Run Ti

Commen
Mode s

Elem
Units
Avoe
Shew
%#RED

#1
iz

Elem
tnits
Avge
Shev
%RED

Elem
Units
Avpe
SDev
ARED

#1
#E

Elem
Units
fAivpe
SDhev
%RE5D

Elem
Units
fivne
SDev
*RED

#1
i

Elem
Units
Rvpe
Shev
»RED

#1
i

is Report

s DRILYL

me: 1A/Ga8/43
t:
CONC Cory.
R 3o
Pm

. ARR9

. HAAED
TE, Qo

< DELGG
o BRRLE

Ca3l79
ppm

BT
. DBBT
L9877

L B7R8
SBTTH

Lasnss
ppm

. DRAEL
o DBAT
28, 30

« BAE9
- BGE1e

MNiZ316
ppm

. PSS
. BQRE
14, &

. AG49
7 1728

Scld6l3

%R

97. 04
« B

« BEEE

97 . Bl
97. 88

GrbE L5
ppm

. DRRE
. ARG
4,715

. DAAE
» PR

1@/ 28/403 @4:5

Sample Name: 23854132 df3a

16354 30
Factor: 1
Al Eaas As B9 B_Z496 Ba4934
ppm ppm ppm ppm

. B287 « QATE . D49 E o BR4
« 347 » PHART L BELE o AR
6. 23 6. TR 4T 9. 261
« BES4 B - BERD . BBA4
o RIS » RS » BG83E . BBRYL
Cdeees CaE26 Cr2677 Cu3za7
ppm ppm ppm ppm

o RS » HA39 - o IS « BAG 4
i rilvi g o BIRS i bt o« RGBS
41.78 2. G4 128.5 4,231
» BaE « BAGE - o AT . BG4 E
« B4 - A4 6 o DRI . BAL3
Lia7a7 Mgo7od MnES76 MoZBs@
ppm ppm ppm ppm

« BDBE . 8144 — o QAR . BRRl
. AL . Bl . BRAL « AL
14.99 14.47 299, 4 436, 7
o A . R158 o I L . A4
- BT L BLE9 ey - P
Po1782 et Y| SRR3R Pd34ag
ppm ppr ppm ppm

L BLTS . AEE . BAS . AL
. QA9 E  BGGE . ALl - BAEY
.67 6.314 393.3 315.7
<311 <A ~ o DA o QAL E
« 241 - BAZ4L o BA L » A3
196@/1 196@/2 giz881 Fhas
ppa PP ppm ppm
- o HAIZD o DA 2. 193 SRBLE
AT o IBAEG i trint:t
21.87 538.7 « 1748 HE. T8
= D6 - AEE 2. 187 » DRAT
~ o BRI —. BBl 2. l98 ~BaLs
Tha837 TiZ37& Tii9a8 U_36859
ppm ppwm ppm ppm

- BAE » BARE . MA33 . 61
. BRAG » BAE o B2 44 « BAGG
172.6 69. Z@ 7TE9. 4 98.75
- o PBHT - BT - BED6 - B4
. PR3 « A ~. @139 . A8

010106

Q30 P

Operator:

Beli 3o

ppm

- B2
. BABE
178, 4

o DBRE
- B

Fex71l4

- @11

NaS889
pRm

. 239
. BBDS
&, 058

Led (nd
fo} =

~} T

7
. 3D
51820

ppm
- BED3E
- BAZL

36. 23

~B117
» BAGY

Sel96

ppm

- o QIAGRE
. BREE

ZaiE.1

v )

- PREE

V_Z9E4

ppm

- DADD
. 2R
16. 90

— . G0
-~ BAS

page

BiZEsn
pRm

. 2a1

o QA% |

476, 5

. BB4T
. BOES

K_7664

ppm

Ba7. 5
5‘8

» 6476

8az. 8
8i1.2

NadZos
pRm

L B33
L1674
ST b

- B854
1514

ShEpes
ppm

o DA

. Banl

5, 411

« BBET
ALY

Snis99
ppm

. AB1e

» QA4

19, @24

. BBEE
. @@17

W_Ea79
ppm

. BEES

. DRSS

1@, 1

» BAZG
- AT

1



Analysis

Elem
Units
fAvge
GDev
%RED

Int&td
Mode
Elem
Wavlen
Avpe
SDew
%RESD

#1

o]
b

Report

Y _Z71
ppm

o DD
. DOBR

64. B4

—. @GRl
= QR

i
*Counts
S

361. 384
631440
74,0595

L ESO2E92

631175
631704

FAYICLr oy
ppn

. DG4

. GGG

S5.797

- BRGE
. BRGT

1

Time

1auh
« CREPEDG
« BRDGRDG

1 BBRR
1 B

L3496
Fpm

o DA
. BHAZE

87.19

~ o DAG
~ o QAL

o

NOTUSED

010107

1B/ 28/783 24:59: 30 P

&
NOTUSED

NOTUSBED

&
NOTUSED

page &

7
MOTUSED



010108

fAinalysis Report G- Standard 1@/ 08/ 05 Q509 860 PM

Method: DRILYL Bample MName: icv/cov Operator:
Run Time: 1@/@8/63 17:04 320

Comment s

Modes: CONC Covv. Factors: 1

Elem fAni3ssa 1308 Hs:1898 B 2496 Ba49 349 Bel3l3
Units pm ppim pm ppm ppm pom
Aivge 1. 0343 13, 29 S 225 4. 964 1 44 B1.113
SDev . BAE8 . B . 331 - B4 o 103 o BT
#RED « 2695 L BLES BB - 847710 . 2849 oY
#1 1. 0324 11, 29 S 203 4,935 1@ 42 QL. 188
Hi 1. G363 1@, 29 e 247 4,994 1, 45 @1, 117
Evrors GO Pass GQC Fass Q0 Pass G Pass GC Fass GC Fail
Value 1. Gaug 1@, @ i1 5. QG 1@, @G 1. Qduh
Range 1., g 1, e L. fud 114, dud 1, g 1. G
Elem Calil?9 Coaaae s CoaZ 86 Cr2e?7 Cu3&a7 Fed7l4
Units ppm ppm Crpem ppm pom fululi]
fivoe S, 39 1.821 S BE7 P 4] e 117 1. 35
SDev .11 Y 1712 . B4 « LD LG o B4
wRED . G « 3890 . BAG . SRS « 4851 . 3648
#1 Sl 32 1.417 4,998 2. 034 2.1l 1 3&
i 2. 47 1. 835 S A5G e a8 2. 125 1@, 38

Ervors QC Pass QC Pass GC Pass G FPass QC Pass QC Pass

Value S, B 1. @i i A o A . DA 1. B
Range 1. e 1@, D 1@, a@ 1. 2l 1. & 1@, D
Elem L.abtBife Lie7a7 MoE79a M5 76 Moz NaB889
Urits ppm pEm oam pam ppm ppm
fivige Y. 189 S, @32 2@ TR 1. B4 Y. 145 G46. 43
SDev . Bipsh N - 18 » BRE « BE6 .21
ARED . BBEL L2948 « BHE9 . FEBE 1.48% « 514
#1 5. 1982 S Bz SR, 62 1. 435 S. 185 6. 28
i H5. 186 Soda 2@, 78 1. 246 H. 184 Ga6. 58
Errvors OQC Pass G Pass QC Fass GC PFass GQC Pass GC Fail
Value T AR 5. Qih Sh. B 1. 5. uih S, A
Ranpe 1@, ona 1. 1 Qid &, @i L, 1@, o
Elem MiE316G Fe_i78e SEREs1 SRS P 3404 g5 _18&¢
Units ppm ppm oom pom ppm ppm
fAvige 5. a8l e SRR 5. 199 B 240 1. @37 1.858
SDewv . 27 - BE7 - A3 . B4 3 - A3 . B
“RED . D366 i.@87 «BH31 - BERA . 2587 R vt S
1 S. 06 S S. 2ihl Se=li 1. a3% 1.473
i S 10A e QG . 196 Se7l 1. @39 1042
Evrors QO Pass OC Pass NOCHECK NOCHECHK Gc Pass QC Pass
Value v 1,17, T, Quiuh 1. @i 1. i
Range 1. 1, o 1. @ 1. Gid

Elem Sedeld 196@/1 1968/ Hisss1 Phosd Sel96

pape

BiBst 3

audi

B, 235
. BE3

G358

S. 219

S5e 51

(QAC Pasg
S QR
16, Gui

K_7664

ppm
168.99

aC Fass
S, Quh
1@, QA

Shageas
fram
1.039
» QARG
- G894

1. 834
1,043

RC Fass
1. Gag
1@,

511899



010108

finalysis Report GC Standard VAa/a8/43 A5 0920 M page &
Units %R pm ppm ppm ppn ppm ppm

Avge 96. 76 5. 558 5. 485 S. 094 S.221 Q5. 5al B nEe
BDewv . 09 . Bia . B67 o BB « BE8 . B4E - A5
“ARED . B958 1760 1.218 - G313 . 3312 . 8679 1. @@l

#1 96. 70 5. 0543 He 438 5. 8079 pac e v e B 467 B AEE

2 96. 83 5. 587 S5 532 Se 1808 Se 241 G5, 535 5. 1094

Evrors NOCHECH NOCHECK NOCHECK GC Pass GC Fass GC Fail C Pass

Value 5. Qd 5. A 5o WA gAY 17 v
Range 1@, Qg 1 G 14, 4@ 1. @
Elem Sraa1S Th837 Ti337:& T11i968 U_38%59 U _E98s W a7
Units ulali] ppm P fuulc] ppm g ppm
fAvge H. 409 1. a5 5. a0na S. 495 1. @324 H5.138 1. @
SDev iy ip 1728 L BLE Y bt . GG v N 2 v iriis
#RED « BEED . 6281 . 2343 . B4TEG « 3858 . 315 . 887
#1 S 4808 1. G i QA Gie 470 1.@az8 He 127 . 9961
2 S 41209 1. 289 S.@l6 5. 319 1. @E6h He 149 1. @B&9
Evrors GQC Pass GC Pass G Pass G Pass G Pass (L Fass G Fass
Value 5 QA 1. i 5. Quid 5. BB 1. Qi 5. A 1.
Ranpge 11, @a 1d., @Qd 1@, ig, G g, @ 1@, @G 1. 2
Elem Y _371@ InSab6E L3496

Units ppm ppm ppm

Avge 5. 144 1. 388 S.ELE

SDhev » QA6 . S v, 17 e

#AREBD . 115 . 8386 « 8581

#1 Te 149 1. Qs T Wil 4

#= S. 148 1,814 R v 173

Ervors GC FPass GC Pass GC Facs
Value 5. QA 1. Qg 5. QR
Range 1@, ud 1. hd 1@, G



PFrnalysis Report

IntStd
Mode
Elem
Wavlen
Avge
SDewv
%RED

Hi2

i
#*Counts
So

E61. 384
GHE969G
581.9488
. ADZL 184

629278
e3@ial

QC Standard

L]

Time

1@adaa
» QAGAZAE
R vdridrtriirdrdry

L@EDa
1 BReE

NOTUSED

1A/ a8 /03

4
NOTUSBED

b

MOTUSED

A9

0101i¢

2o P

&
MOTUSED

page 3

-
NOTUSED



010111

Frnalveis Report Blank Sample TR/BA/AE BE 16149 BM page 1

Method: DAILYL Sample Mame: icob/och Opevrator:

Run Time:s 12788783 17:11:49
Comment :
Modes CONC Cory. Factor:s 1

Elem A lsad M1 308 el B9 B #2496 Bad934 BeZlid Bissia
Units ppm ppm pom pm pHom pEm ppm
fivge - BHAREE « AT - PR - o AR o GG . GHAL —~ o QHAR
SDewv « BAEEY o« THAET « AL S o« L IR 17207 e o HEHZHA . 17 NS
#RED 8. 633 15@. 1 186. @ 3E29. 8 46 . Sk G, BE 7aiz.
#1 o PRAEE o S Ha a5, . BEGS o A il ria . R R
= . HAGLE o EHAAE - o GRAT o AL o PHBAE « R - IRE S
Errors LU Rass LC Pass LC FPass .G Pass I.C Pass O Pass LC Pass
High o BATHIR » DA o QAT - SR o QAT « AT « BHASIR
l.ow R 17 bt 1] o WS - AT o A - o AR - GHAER = SR
Elem CaZl79o Coases CosEsit Crae7?7 CuiEza7 Fez?l4s K 7664
Units ppm ppm P pam o m DR 3pyin

v ie » BEES - BAGE . QARG o A g 17 1 23 . DRSS LALLE
SDewv Y1 o DN L o« DG o A « EAEL . BASE . AL
#RED LN, e, 79 o2 4. 1 =8, @4 f6. 28 11.74
#1 « B36EG - AR 3 L BRLE o« AR L . AR . WATE »BLEG
i . BE4E g vilvvihy o BAGHY - BAGL o BRGG - BEZE . BT
Errors LE Pass L.C Pass LE Pass .G Pass LE Pass LE Pass L.C Pass
High o A - DUATHA « BHAEHA « RHATHA o AT « BEER « Liaud
Low o SR -~ o PSR - o PUAER - o UAESEA o RS - o SR - LR
Elem L.adiise L.i&7&7 Mg 79 MrEB76 MoS@sd MaB889 MaI3as
Units ppm nTuli] Bm BEm [ m ppm pRm
Avhge . HAAE . BAEL . BAZH iy valvilripg < BAER — o HAE T . BGTE
SDewv o ZHARS o PR » B3 il o IHEMAT o RS - BEGH9
HWRED ERE. 8 E3.949 Th. 29 1.941 S@, 48 3. 854 TEd. 5
#1 « PR LI » QARBE » BAG L pRinin g » AEZE - A 3 H. 8875
i - PB4 . BpEl VL7 S . QAR . BRLE o QUREGT . QATR
Evrvrors LC Pass LG Pass LC Pass LC Pass .C Pass L.C Pass .C Pass
High o AT o« QAT » BER « AT - BASR « BEHAR - SR
l.ow - o PHAT - EASE o WS - o QHASHA ~ o AT - DS ~ o PSR
Elem NiZ3ile fr 1788 BRaEs 1 HEBESE Fd 3404 a_18&@ Shizie o
Units ppm Bpm pom pom ppm ppin nduli]
Mvite o UG H. @l&6 - QAL - BRR . DA H. @l &7 . B4 1
SDew » BHAGHT . EHRAT o RHRZHR - DERT . Bl 4 . HAGH o B
%RED 118, 3 S, 31 - B1&7 53,95 2757 47. 38 S, 08
#1 AL H. @121 — o A1 . 1 e L BALS H. #1169 . BAEE
i « QAR H. @1 51 —. BO1H BRLE - AT . BAB 4 . BBEG
Ervors LOC Pass LC High NOCHETHK NOCHECHK LE Pass LC High LC Fass
High « BHATR v AR o BT - D1 AR o @G
L.ow - o AT -, LR - GUASA ~ . L HR o 1) A
Elem SeIbl3 196@/1 1968/ Sizs81 Phnzad Sel96 Snifag



Prnalysis

Units
Hvpge
SDev
“RED

#1
i

Errovrs
High
l.ow

Elem
Units
Rvge
Shewv
#RED

#1
i

Errors
High
Low

Elem
tnits
fAvpe
Shev
#RED

Ervors
High
L.ow

Report

%R

1@, 3
-]

L BEES

99. &9
léwa. 8

NOCHECK

G415
ppm

o PAEE
» QAT
SR, T

o BRAT
» EHAGE

LG Passe
» WA
- QAR

Y 37i%
frpem

« AR

. QR

4%. 88

. BAS
o AL

.G Pase
- ATEG
- o GASEG

Blank Sample

Ppm

. AGRLRA
. QA8
£9. 48

« BASH
. RS9

NOCHECK

ThE837

ppm

- DD
. DBEE

581, 5

S BALE
. BELA

LG Pass
« @100
- A1 QR

LnEdas
ppm

- o AL
. QHAGS

H32. 1

-, ARG
» DA

LG Pass
« EHESG
o QRS

adnli]

. BAEE
o QAT
13.11

« BREE
. B30

NOCHECK

Ti337&
udulii]

- B

v n

4. 386

- BAAEL
o R

LE Pass
- DREGH
- GG

Zr3496
FEm

. PR

. B

27,75

« QURAL
- DHRRS

L Pase
« FHASH
- o DA

016112

1a/a8/783 A5 16:49 P

prpm

- L4
- AT
03. 47

o ARG
« AL

LOC Fass
o LA
-~ 211 QR

TL1938
ppm

. DREY
. BHABE
145, 4

Ho@1 19
- o AR

LG FPass
« AL
- @1

prm

« DAL
. DGR
43,103

AL E
» BUART

L.C Fasse
. BHRZH
— . AAZH

U_3859
ppm

» BEEE

I rd ey
1.761

Pt el

LX)

f‘j

i

H

PO
fil

o

LG Pass
« 1 @AR
-, LA

uduli]

. AAZT
» BALE
33. 39

- BEZE
« BRAT

LG Pass
. DAGG
- QRAGRH

V294
ppm

. BEnl

. DR

L9363

- BER
i jvlny)

LG Pass
« DAER
- UATIA

Fpm
. AR
. DAEE
9, 77

. RA4L G
- BALE

LC FPase
« DASGH
- o GHASE

W79
ppm

L BBLE
. BABE
48, 63

- B
- AL

LG Fass
« @1 A3
- B LGN



Analysis Report

IntHtd
Mode
Elem
Wavlen
Rvige
SDev
%RBD

1
*#Counts
Se

361. 384
HEE800
GAT7H. &7
L BE34TH8

649928
6556084

Blank Sample

Time

1 Q@A
vty
pntrnintrinlrs

1 @dua
Rrlnirgr]

NOTUSED

010113

l@/a8/03 AS:16:49 P

4
NOTUSED

NOTUSED

&

NOTUSED

NOTUSED



fAnalys

Method
Run Ti
Commen
Mode s

Elem
Units
v e
SDev
*RED

#1
iz

Elem
Units
Avge
Ghev
#RED

Elem
Units
fAvhe
HDev
%HRSD

#1
i

Elem
Units
Avige
Ghev
%RBD

Elem
Units
fivpe
Shev
% HRED

#1
iz

Elem
Unmits
fivpe
Shev
7#R50D

is Report

: DRILYL

me: 1@/08/763

t
CONC Corr.

STperd ot

ppm

o DARE 4
R 177 b

. 853

~ o AT
- o QAT

Ca3i7o

ppm

— BELE
. BB

39, 43

—. PALG
~ » EHAS

L.ad@a

Pm

- QALY
. AR

wemoen
AR Ea

— o PHAES
-~ o AT

Miz3le
ppm
.17 5
o AR
414.1

» BAGE
-« BERZ

Scisld

%R

98,25
el )

- 2B 16

28. 43
Q8. &7

Sl

P

- EEE Y
- QHBAR

26 BE

— o QAR
o GRA L

Sample Mame:

17:21:39
Factors

f1 3088
ppm
LaiE
. DR
17. 49

- BLEG
« BR9E

CAEEaS
ppm

. DAL
. B3l
13. 54

- BRARS
« QARG

Li& 7@y

pm

~ o FIGHE L
o BAHA

B4, 27

= o A
- EHIA Y

Po178E
ppm

. BHED
o DUBE
29, 43

. BABE
. BAEE

196@/1

P

- Bl
L OBLE

2681,

. BALE
AALl

THz8 37

P

- PDRE
. RAEE

296. 1

— o BRE4
. QR

1

1 1 89@

pim

- QUAHAE
. BELL
141.1

- o ARG
o GEL 6

CoRase
ppm

. @@L

. Q@R

6,594

. RELE
- BAle

Mga79a@
Pim

o BALE
o R
196, &

o RS
= o QAT

EEBE/1
Bpm

. BELD
. BB
79. 89

. BTG
« ARG

196@/2
ppm

o 2G4

- ALY

89,1

o AAAEH
< BALG

Ti337&

ppm

o CEHZE
rlrriey

182, 6

- o ARG
- o ARG

Na Ippm

1@/ 8883 0526

B_2496
ppm

- QA4
» DAGHE
18.93

- EHIED
~ . BHAZE

CrE6e 77

pRm

- B
. BBRE

-

=563, 3

o QA
= EHAZ

MREST76
ppm

. @Bl

. D

an. g8

-
- AGY

HEAESE
P

» PHARA

v

1976,

- . QGRS
- PARI

5ig6881
PR
-
L DR
257,01

- DALE
- BARA

T11908
pRm

— DA33
. DS
163. 8

— . BETR
o DA

BasaD 34
pPpm

« GAAGE

o BRG]

HTE. D

- BAE
- o PAGD

Cudza?

ppm
-~ o QAT

Mo S aE

ppm

- BRBE
. BRI

265, @

- B
~ o EHAD

R 3adh
ppm

- L
175
1768,

- BEHAS
~. @Al

Fhazn
ppm

. BAGET
« DRSS
4. 68

- BRRY
» BIUAS

U_38%9
ppm

. Bas7

. BRBE ]

23,90

- B
- RETE

010114
139 FM

fiperators

Bediin

pRm

- AR
. BB

68, 53

— o ZHARH
— . QAT

Fe271l4
L

- WHAGS
« B145

29, 3

< BAZE
— BWLTE

MaSa89

ppm
. 960

LELE

« ST

£. 948
2.971

5188

o WA
o HAT

pane

Bigssa
ppm

» BAEE

. A

P

« BREE
« HASE

K_7664

ppm

- BEES
. BRSO

IRE. E

e 8
e ]:'J ]
- ALY
« QAEL
199. &

- o HRET
17008

Snl&s9

from

- QU
. BHAZE
149, 3

- QR
" a '2“2‘“}5

W7o
PpEm

o ARG
« QAGHR
8. 6327

« DA
» DAL



fAnalysis

Elem
Unite
Rvpe
ShDev
HRSD

Intstd
Made
Elem
Wavlen
fivpe
Shev
wRED

#1
i

Report

¥ 3714

ppm

- o HRIENA
< BREEd

234.8

« BAGR
. BHGRL

i
*Zounts
S

S6l. 384
639344
L&77.9264
. mHE45H8

&4353
638158

InZaes
ppm

- GHARE
. QAR
199, 3

~ o QHAE
» B

=
Time

1ae
o DA
i iatndning

1 e
1 B@AE

23496

ppm

- QR
R

368. 6

o BT
~ o (PAE

NOTUSED

1B/ a8/43 A5:26:39

4
MOTUSED

010115

NOTUSED

i

&
NOTUSED

page

-
MOTUSED



ICP Calibration Stand
Date Prepared: —q-%-\—ééf lo-1-°5

HNO3 INORG #: 4Z 33

Prepared By:
HCIINORG #:_ A ZA1

ards 2

010116

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

Expiration Dates:
STD1: (I-1-0%

STD2: Hl-1-0D>

STD3:

gl-l“’"’

STD4: I 1-9
STD5: 12 -4-82
STDS: =1 lO"Jos

FRM-299

(Rev 0/May 02)

Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) ml (ppm)
STD1- Al 50 250 o~ INORVENT /120 10000 c.1-O&
3( Ca 50 250 INORVENT | 3900 10000 Z-1-0%
Fe 50 250 o~ INORVENT 344N 10000 -1 -0%
~ K 50 250.] &~ | INORVENT 1Y/ 10000 -0y
) Mg 25 ~1.25 v”__| INORVENT A0k 10000 9.1 -&
/2 Na 50 250 | L~ | INORVENT Z0 10000 g\~
6” Li 10 500 v INORVENT 21 Z; 1000 ¥ -\
Sc 10 0500 ¢« INORVENT A2é2 10000 [0-\ -cA
Ba 10 “500.] ¢~ [ INORVENT 9! 1000 2 -\ ol
Be 5 2.50 ~ | INORVENT 6T 1000 -1 Ok
Cr 10 5001 ~” | INORVENT IV 1000 l-1-oS
Cu 10 500 ¢~ | INORVENT 3485 1000 1 -1 -o%
Ni 10 500 {~ | INORVENT A4 <Y 1000 < -\ oh
Sc 10 0500, ¢~ | INORVENT 26 L 10000 10 < ©&
Cd 10 5007 «—. | INORVENT | 3§92 < 1000 3-1 -k
Co 10 500 ] ~ | INORVENT Q1S 1000 1-1 -0
Mn 10 5.00 +~ | INORVENT 262\ 1000 2-1-c&
v 10 5.00 +~ | INORVENT 1340 1000 1H-1-0%
Zn 10 5:00-] &~ | INORVENT 34 1000 H-1-0Y
Sc 10 0500 | 7 | INORVENT Az T 10000 10-1-ok
Ag 2 700 | ¢~ | INORVENT | &22Z 1000 9-1-0% |
As 10 500 &~ | INORVENT L ¢S99 1000 2 »0&
Pb 10 500 | L~ | INORVENT | 3334 1000 -1-0"
Sb 10 500: &~ | INORVENT 29¢S 1000 T -y
Se 10 500.] ¢~ | INORVENT 182 1000 3 -1-o4
TL 10 500 ] « | INORVENT kY XA 1000 Z-| A
Sc 10 0.500 ~~ | INORVENT | Hz& 2 10000 [0-1 %
STD5- B 10 5.00:] &~ | INORVENT 155 1000 3 - -l
Mo 10 5.00 «~ | INORVENT 35456 1000 Y-y 4~
p\\‘ X P 10 500 ] ¢~ | INORVENT 4049 1000 &-t —Js_'_.
o~ \ Si 10 500 | L~ | INORVENT AICTS 1000 21>
W Y Ti 10 500 | ¢« INORVENT 136 1000 (2-1-0
Y’ ) Sr 10 500 ¢ INORVENT M Sk 1000 3 -1-04~
3 ,4’) Sn 10 5.00 +~ | INORVENT Aoll 1000 - A-\-th,
J 9] Bi 5 250 INORVENT 4209 1000 g~ ©
\ Sc 10 0500 ] +~ | INORVENT AZ6T 10000 1o -1 -8
STD6- La 10 5.00 v INORVENT [A4ZZ 1 1000 9104
~ - Na 1 0.05.| A7~ | INORVENT 425 10000 EET
p 0 Pd 10 500.| «— | INORVENT | 39&4 1000 2 G-
N ,;7 S 10 500 | ¢— | INORVENT | 5333 1000 [(~1-o> ot
\0 V] Th 10 500 ] 1L~ INORVENT 6%l 1000 16—1-95  |Ews o
U 10 500 | ~ INORVENT | 3524 1000 3 A,
W 5 250 | ¥ INORVENT AzeS 1000 o —{—oA
Y 10 500 | ~ INORVENT AnLS 1000 -0k
Zr 10 500 7 INORVENT ~G &Y 1000 3-1 -4
sC 10 0500 ] INORVENT 4762 10000 (o1 -



Trace Metals Reagent Loglbook 010117

AN ANTONIG, Toxas 78228 soo space:_ 02 031
Reagent I.D; : Preparation DescripTion:' Prep Date: | Exp Date: | Initials:
10-9-0% =1 [ HNO, | e HL (0-803 1404 e

-0203-0) |2 S 100ml Ai A0 Fo o Fsvul i l |

Vol Bt o 0 2 5.l b - it I
4338, 600 12 Suly AL gt 425D |
J’ . A 25mls wr A /é{///é_() \J/ A/

FRM-304 (Rev 0/May 02)




14 188
S8 -}
BOOK/ PAGE : :
~ 010118
SOUTHWEST RESEARCH INSTITUTE®
6220 Culebra Rd
San Antonio, Texas 78228
TJA TRACE ICP DAILY LOG
ANALYST# DATE_ jg-%-63
As 189.042 Profile Line As Intensity: &ak 2%
PEAK POSITION —, ooy € T
VERNIER POSITION_3p% ISTDs PREP DATE: »
AUTOSAMPLER Yes_y No CLP_STD1_SC| © 5O\
CLP_STD2 SC| m3 <0 \
QC PREP DATE: CLP_STD3 SC| > 3<n \
ceviiey| oL 75 - CLP_STD4_SC| /y5—=<g \
CRI N p-b CLP _STD5 SC| 62 <p)
ICSA (] _ CLP_STD6 SCl o 2<p\
ICSAB| " BLK SC| 55 =0\
COMMENTS FILE CLIENT TO# PROJECT NO. METHOD
pAny 3\ IOL rPf o1 LTI MU DY [NV
ARO9D a3l DY 2D 0 309%0-~F | 66066 2.0\ .0%) AL 4 22!
A2093}- DAY R | piv 2D 509%-F |plen 2 .ol 041 ANy | SA 22
7
J lin 02—
= e
/
P—
\\
COMMENTS:
MAINTENANCE:
REVIEWED BY: (@du]\ou DATE: 70 [13/03

FRM-222 (Rev 1/Apr 03)

Page 1 of 2



ICP Calibration Blank/ICB/CCB Solution

ID: BLK-033IC & wﬂ
Date Prepared:__ < -7 =<3 Prepared By:

Make up as needed in 1000mi volumetric flask.

Added___t~ 10 mIHNO3 INORG #:__ A

Added. /" 50 mIHCL INORG #:__ A0

Added_ " 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: _ig-\"*™> INORG #:_2&%>

010119

Y

ICP Calibration Blank/ICB/CCB Solution

— -
ID: BLK-D3%32Z5 | - |
Date Prepared:__4-Z%_ -©D Prepared By:%
Make up as needed in 1000ml volumetric flask.

Added . 10 mIHNO3 INORG #: 423}
Added_—"__ 50 mlHCL INORG #:_424% |
Added__ L~ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: m-zw“' INORG #: Azéz’ '

I9P3Calibration Blank/ICB/CCB Solution

oh 1wt \
D: BLK- @3%37 03730, ;D/Z/
Date Prepared:__§=3T0 > i0-\©> Prepared By:

Make up as needed in 1000ml volumetric flask.

Added__ 1/ 10 mI HNO3 INORG #: 423%
Added_ ¢~ 50 mlHCL INORG #:_ 4249
Added___”" 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: /o -1-24 _INORG #: 4z

ICP Calibration Blank/ICB/CCB Solution

ID: BLK-

Date Prepared: » Prepared By:

Make up as needed in 1000ml volumetric flask.

Added 10 ml HNO3 INORG #:

Added 50 mi HCL INORG #:

Added_____ 1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: INORG #:

FRM-296
(Rev 0/May 02)



ICP ICV/CCV SOLUTION

010120
cov- 033 2S
Date Prepared: & -25 - > Prepared By: >Z—/
HNO3 INORG #:_4 2357 HCIINORG #:_ 4247
Make up as needed in 1000ml volumetric flask in 1% HNO3 AND 5% HCI.
Element | Std Conc | Amtadded | Check Source Inorg # Stock Conc | Exp Date
(ppm) | (ppm)
Sc 10 1ml «— | INORGVENT | 4262 10000 (o-1-H
B 5 5mi I SPEX A1dA 1000 6 -vo-d
Li 5 5ml e SPEX folbs™ 1000 -1 ot
Mo 5 5mi — SPEX 4066 1000 51§ -k
P 5 5mi / SPEX dazx 1000 [-1s-0F
Si 5 5mi e SPEX A7112 1000 «-10-d&
Ti 5 5mi I SPEX Az 4 1000 & -30 -
Sr 5 5mi - SPEX 29461 1000 2 q5-A
Sn 5 5ml . I SPEX A AN 1000 b-so—ch
Bi 5 5ml — SPEX A2y 1000 6 -0\
La 5 5mi L SPEX AN 1000 S —je= A
Y 5 5ml v SPEX bl 1000 -1 5 A
Pd 1 ml e SPEX v a2¥ 1000 |15 -k
S 1 1ml v SPEX A oso 1000 & vo—o%
Th 1 iml . [ SPEX kzvz 1000 PETE - ah
U 1 1ml ¢/ SPEX Mo T 1000 R
w 1 - 1ml e SPEX AT 1000 ¢ -1 5o
Zr 5 5mi [ SPEX b 1000 ¢~ 5t
Na 10 o mi v SPEX 3,44 10000 z2-15 <A
ICV-2A vary 10ml v SPEX 3333 mix [1-20-05
ICV-2B vary 1mi v SPEX FE X L. mix | tl-30-e3>
ICV-2C vary - 10ml — SPEX 2,344 mix 1\—30-03

Expiration Date: 1)- 30-0D

FRM-297
{Rev 0/May 02)



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG

SOUTHWEST RESEARGH INSTITUTE 54 221
SAN ANTONIO, TEXAS - 78228 BOOK / PAGE: v ;
~ |cLENT(S): Jiv 20
TASK ORDER(S): 020930-7 SDG(S).__2.354/0
PROJECT NO(S):_B2a92%. .z D002. bl.0¢ ] 010121
IMETHOD:3005A___3050B__3050B-7.5__3010A__3020A__7760A__ 7740A__ HCIO,___H,SO4 Sb
Microwave___ Fusion__ Teflon___Rock___OTHER &€ 23,3 LlFcs

MATRIX: Water___Soil___ Biota___ Solid___Liquid_« TCLP Ext___OTHER

INSTRUMENT: GFAA___ICP_~ICP-MS___IC__FLAA__ HYDRIDE___OTHER

ACID INORG #: HNOs# 3% % HCI#_ {3 H,SO.# | HCIO# HF#
INTERNAL STD: Sc @ 10 PPM_,Be @ 10 PPM_SOURCE%ORG# 496 | EXP: /o//o</ AMT:_s Ol
Oven/Hotplate 1D: Temperature (°C):
~ SAMPLEIDENTIFICATION [ pH | WT(g) [ 1V.(mL) | Fv.(mL) |
P - K 0§l , < s
[ (Sw-kDsD 1 ¥ | 5
D354I0 =~ 1 /SOx L
L S0 - id
| 570 -2
S~ |
syn-1@X
SYil=-2Q
SY12-1
15413-2
| s4i3- |
V 5412-2 Ve N
3 %&J& Sowl Sp.ke | St tt4074| Gp.s/od
- JV Jowl T-c¢aL | oot 378 | Cnid3- 03
N4 Q0xL W //g)pm i 40z | Claglod
L Jowl M, L WE 3956 fh’f. é;/oq

AR K- 02030-01 ]9l U3 )/ S Desdel| Guoge 104

23407 , Ny 150 | sonple? | 4 E5OmL- N
- P ) F\
Ay oA
e LOCATION:
- ' AJ7A'

—7
PREPARED BY: ‘4)%« DATE: /0§ ~0 3

REVIEWED BY // ) DATE:  [0—-Y~-¢CY
T N—
DISPOSAL INT/DATE/LOC:

FRM-191 (Rev 2/Mar 03)




TRACE METALS PREPARATORY LABORATORY DIGESTION LOG

SOUTHWEST RESEARCH INSTITUTE :
SAN ANTONIO, TEXAS 78228 Book/pace: D4 222
. |CLIENT(S): Div 20 010122

TASK ORDER(S): 020430-71 sDG(S).___2354/0
PROJECTNO(S).__ D002, ©]. 0¥
METHOD:3005A__ 3050B__ 3050B-7.5__3010A___3020A___7760A__7740A__ HCIO,__ H,SO. Sb
Microwave __Fusion___ Teflon___Rock__ OTHER d€ Jeo
MATRIX: Water___Soil___Biota___Solid __Liquid_/ TCLP Ext___OTHER
INSTRUMENT: GFAA___ICP_vICP-MS___IC___FLAA__ HYDRIDE__ OTHER
ACID INORG # HNOs#_ %3¢ HCH ¢ ¥ H,S0.#. HCIO# HF#
INTERNAL STD: Sc @ 10 PPM_~/Be @ 10 PPM___SOURCE:_)V___INORG# 43| EXP:_icfod AMT:_SOxL
Oven/Hotplate ID: — Temperature (°C): — '
"~ SAMPLE IDENTIFICATION pH WT (g) V. (mL) | F.v.(mL)
Phcd - KO8 2 < Z
[ ¢SO KOSW D X 5
I3354/0-1 25l
410~ 14
$YIO-2D
[ squ -1
[ sdu-10® *
SY U~
syioa-|
- s4l2-)
| 13-
|'/ sd(3 2 4\}( S
X Sl SOvE <pilte Gouctt Yol | Cp.5J0d
'L 20wl Toch() | Spoacit 3748 &,p/a 30103
v Dowl ) @ fkgpn N #4203 505)d
J owul Mo ' Wi 3950 W.é;/m/
IN —plb-©5-031-01 | /O | HWd; /5 D sl Eiz: ://94
PRLD paf) (eSO gus IM&//?W ol 6/,.14"%4‘/—'
(‘@ 200 M.A d/b(, 5 ' Qa/j/ Qj’M 56—vv\,1)/&2 4-(375’/»0[*‘%
P Lo ?’OB >
N e
— L/ LOCATION:
y\)"P(

PRY/

PREPARED BY:

DATE:_[0-9 0%

REVIEWED BY!

DATE: /O-%05

DISPOSAL INT/DATE/LOC:

FRM-191 (Rev 2/Mar 03)




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

Certificates of Analysis



010123

FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

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

Tests Units Vaiue
Assay ) % 69%
Color APHA <10
Aluminum ppb <Q.2
Antim ony ppb <Q.1
Arsenic ) ppb <0.1
Barium ppb <0.1
Beryllium ppb <0.1
Bismuth ppb <0.1
Boron ppb <1
Cadmium ppb <0.1
Calcium ppb <0.5
Chromium ppb <0.1
Cobalt ppb <0.1
Copper ppb <0.1
Iron ppb <0.5
Lead ppb <0.1 A
Lithium ppb <0.1 :
Magnesium ppb <0.2 :
Manganese ppb <0.1
Mercury ppb <0.2 O ;O t
Molybdenum ppb <0.1 PN T
Nicke! ppb <0.1 PNE >
Potas sium ppb <0.2 Pio 0 e

; NG
Selenium ppb <0.1 DiegR o
Silver ppb <0.1 D U
Sodium ppb <0.2 ‘v, 6) H
Strontium ppb <0.1 ;;;)i .
Thorium ppb <0.1 b H
Tin ppb <0.1 Ui
Titanium ppb <0.1 b
Uranium ppb <0.1 LI
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.

% Me Ke\ui/

Dr. B. McKelvey
QA/QC Manager

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

\

Fisherf‘Chemical

A:Fisher Scienﬁﬂc Company




FISHER SCIENTIFIC

TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS
Lot No: 4102110
Date: December, 2002

Catalog No. A508

Tests

Assay
Color

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

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.

% Mi ke\ug/

Dr. B. McKelvey
QA/QC Manager

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

Value

36%
<10

<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<1
<0.1
<0.5
<0.1
<0.1
<0.1
<0.5
<0.1
<0.1
<0.5
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.5
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.5
<0.1
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© 2000 SPE

SPEXertificate™

Certificate of Belerence Material

Catalog Number:  SPIKE-1 Lot No.: 25-23AS
Description: Spike Sample Standard 1
Matrix: . 5% Nitric Acid/tr Tartaric Acid - HF

This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
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 NIST Element Labeled Measured NIST

(mg/L) (mg/L) SRM (mgL) (mgl) SRM
Al 200 199.51 3101a Pb 50 49.98 3128
As 200 199.89  3103a Sb 50 50.02 3102a
Ba 200 199.68 3104a v 50 49.95 3165
Se 200 200.10 3149 Zn 50 50.02 3168a
TL 200 200.07 3158 Cu 25 25.34 3114
Fe - 100 99.91 3126a Cr 20 20.04 3112a
Co 50 50.25 3113 Ag 5 5.00 3151
Mn 50 49.98 3132 Be 5 5.00 3105a

Ni 50 50.11 3136 Cd 5 4.99 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: N 03 Certifying Officer: N~ Kodhertakola

>
)

ertiPrep, Inc.
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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:

NIST
SRM

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

Ca 5,000  4,984.92 310%a
K 5,000 499026 314la
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.

. ‘X’ - ‘\BL
Date of Certification:

Certifying Officer: M. Lochertaona .

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: ICAL-1 Lot No.: 6-104VY Gl
Description: Instrument Calibration Standard 1 o Eg'@
Matrix: 5% Nitric Acid '@\’,&@ io
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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 ¢ websbi wf\z.iystandards.com

certificate of analysis

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

THNDREANTD ARG/ RADUHEM Lakb

Lot Number: W-SC02055 DATE RECEIVED: __ QVEWOR .. _.

: DATE EXFIRED: | 10/01 /300K .o

v Ry Seis DATE OPENED: """ 09/9n/03 ____ ..
Starting Material Purity: 99.92% T NORE 2 4301 PO

Starting Material Lot No: 632-5721 e el R

CERTIFIED CONCENTRATION: 1000 = 5 pyg/mlL

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 (%) = 2o X, Uncertainty (£) =_2[(0s )4'?
n (n)uz
(x} = mean x; = individual results n = number of measurements ¥'S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 5 wpg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 995 + 5 pg/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. 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 .

0 Al <0.070 M Dy <0.00060 M L <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 Tl <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th 0.0028
M Be <0.000060 M Ga <0.00010 0O Hg i M Ru <0.00020 M Tm <0.000040
M Bi 0.0043 M  Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0o 8 <0.020 M Au <0.00030 M Nd <0.00020 s Sc M Ti <0.0050
M Cd <0.00030 M Hf 0.0030 O Ni <0.084 0 Se <0.67 M W <0.0010

0 Ca 0.016 M Ho <0.000060 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  <0.00020
M Cs <0.000030 M I <0.00050 M Pd <0.00050 O Na <0.16 M Yb <0.00010
M Cr <0.00050 0 Fe <0.16 o P i M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000060 M Pt <0.00020 n S M Zn 0.0075

M Cu <0.00060 M Pb 0.00060 0 K <5.01 M Ta <0.00070 M Zr 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.onzoans

PR oins
Quality Assurance Manager Expires: Eﬁiﬁg



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 anal'ysis

CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs)
Catalog Number: CGSC10-1and CGSC10-6
INORGANTD LARS/RADCHEM LABS

Lot Number: T-SC02053 DATE RECEIVED: ___ 08/au/ed ...

DATE EXFIRED: | 10/0)/A0Q4 .

Starting Material: $c,0,4 DATE QPEMED: 0%

Starting Material Purity: 99.999% IO u.,.....ﬁ.%&.,.mmm.f:'05 L E5a338.
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) = 2 x , Uncertainty () =_2[(2s )2
n (n)112
(x) = mean x; = individual results n = number of measurements Y'S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 9994 = 41 ug/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. 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/mlL:

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 FEr <0.0050 M Lu <0.00040 M Re <0.0010 M Tb <0.00030
M As <0.010 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 <0.000650 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
o 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 In <0.0010 n Os M Ag 0.0050 MV <0.0020
M Cs <0.00030 M I <0.0050 M Pd <0.0050 o Na <0.16 M Yb <0.0010
M Cr <0.0050 [¢] 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 Zn 0.075

M Cu <0.0060 M Pb 0.0060 0] 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 rev.02120308
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The CRM i prepared gravimetrically using high purity (NH4)2(B407)-4H20 Lot# 08001E. 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: 1001 mg/L

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

Instruinentation Analysis By ICP spectrometer: 998 mg/L
Uncertified Properties: o -

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

“ooo
Z>> D
- . FEE
Certificate of Beference Mlaterial mmmm
. t 1] O m 713
f mxm
Catalog Number: PLB9-2X/2Y/2T Lot No. 9-143B g
Description: 1000 mg/L Boron : l’é M
. ax c m
Matrix: H20 Prw
v ’ [
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 o ggg
relevent to the certified properties listed below. ' ; '{5 p S
Certified Value: 9995 mg/L H g'gg
Uncertainty Associated with Measurement:  +/-3.0mg/L B g@ 8)
Certified Value is Traceable to: NIST SRM 3107 g ; *rx::
' il
R
P 1o
| O
U I

L

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 ST <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 c?nditions.

Date of Certification: "Certifying Officer: M. Rodheradeols

H :i;::’:';';;i{u," R §
& NN
X (“‘:.:.’.p J“:.:g".. y

© 2000 SPEX CertiPrep, Inc.
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SPEXertificare ™ o115

Certificate of Reference Mlaterial

ORI

Catalog Number: PLLI2-2X/2Y Lot No. 9-102LI { a 3
Description: 1000 mg/L Lithium =
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.

Certified Value: 1002 mg/L o
Uncertainty Associated with Measurement: +/-3 mg/L
Certified Value is Traceable to: NIST SRM 3129a

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot#  03021A. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Y/ SY

SgYTT WAaH:

T TROR/CT/SE T T s a3 14X 3

D %0 A %4 142" AR Y ¢ = TN = Ty
N o ¢4 <A AT © N Te = VS -

TR A T T

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1002 mg/L
" Method: Evaporate to dryness.. Fume with Sﬁlﬁaric Acid. Ignite and weigh as Li2$04.

Instrumentation Analysis By ICP specfrometer: 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 Element mg/L - Element mg/L
Al 0.009 Cu 0.01 Pb 0.001
As 0.004 Fe 0.045 Re 0.002
Ag- <0.001 Ga <0.001 ~  Rb <0.001
B <0.004 In <0001 - Sr 0.001.
Ba 0.004 K 005 - Sb 0.002
Be 0.002 Mn <0.001 .- Sa <0.001
Bi <0.001 Mo 0002 - Ti 0.005
Ca 0.03 Mg 0.003 Tl <0.001
Cr <0.001 Na 002 'V <0.001
Cd <0.001 Ni <0.001 . Zr <0.001
Co 0.002 Zn 020

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: M. Kochevtakeola .




Matrix:

Element

Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Description:

0.001

0.04 -

<0.001
<0.003
<0.001
<0.001
<0.001

0.006
<0.005

<0.05
<0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

Certified Value is Traceable to:

NIST SRM 3134

The CRM is prepared gravimetrically using high purity Ammonium Molybdate
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

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Na
Ni

mg/L

0.004
<0.01
<0.001
<0.001
0.02
<0.001
0.007
<0.001
0.009
<0.001

03

Lot No.

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.

Element

Pb
Re
Rb
Sr
Sb
Sn
Ti
Ti

-V

Zr
Zn

Certifying Officer: A/. Lodhevtadeola .

Method: precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(COH6NO)2

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:

mg/L

mg/L

0.001
0.03
<0.001
<0.001
<0.001
<0.001
0.004
<0.00]
0.004
<0.001
<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.
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SPEXertificate ™

Certificate of Beterence Mlaterial

Cataiog Number: PLMO9-2X/2Y/2T
1000 mg/L Molybdenum
H20
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SPEXertificate "% 5553
Certificate of Reference Mlaterial _f: 3§> g
Catalog Number: PLP9-2X/2Y/2T Lot No. 9-29P “\; , : : ,\
Description: 1000 mg/L Phosphorus :é :;: ‘:; ?
Matrix: H20 i C,)

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.

"
M

IMOF:

Certified Value: 10035 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 313%9a

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 v

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 005  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 Li 0.004 Sb 0.01
Bi <0.001 Mg 0.3 Ti - 0.016
Ca 0.65 Mn <0.001  TI <0.001
Cr <0.001 Mo <0.001 ~  V <0.001
cd <0.001 Na 05 - Zr <0.001
Co <0.001 Ni <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: H - - 03  Certifying Officer: M. Kochevtakeoli

© 2000 SPEX CertiPrep, Inc.



SIPEXertificate

Certificate of Belerence Alaterial

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

010133

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: 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(H4)[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:

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 i <0.001 Ti <0.001
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.018 Mn <0.001 A\ <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: Al Certifying Officer: V- Lochevtakod -

© 2000 SPEX CertiPrep, Inc.



SPEXertificate ™

Lertiticate of Reference Material

Catalog Number: PLTI9-2X/2Y/2T Lot No. 10-38T1

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 Ammonium Hydroxide. Filter, ignite, and weigh as TiO2.

B4 AN
RSSO/

ire visen v sreme .(ZWDCJ.O/BO. e et eene e

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 0.003 In <0.001 Si 0.52
Ba <0.001 K <0.01 Sr 0.001
Be <0.001 Li <0.001 Sb <0.001
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.013 <0.001 <0.001
Cr <0.003 Mo <0.001 0.01
Cd <0.001 Na 0.02 Zn 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 Jaboratory conditions.

AL ’
Date of Certification: d 03 Certifying Officer: /. Lodhertakola

© 2000 SPEX CertiPrep, Inc.



SPEXertificate ™

Certificate of Reference fFlaterial

Catalog Number: PLSR2-2X/2Y/2T Lot No. 9-166S5R
Description: 1000 mg/L Strontium in 2% HNO3

Matrix: 2% 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. :

”nmd”*'“”70§¢“m-5it\:

—mgg€ed o

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.

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 Li 0.007 “Ti <0.002-: -
Bi <0.001 <0.003 ‘Tl <0.001 .
Ca 0.014 <0.001 AY <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: __Ff§ = - 03 Certifying Officer: N. Lodhertadegla .

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Mlaterial g" o >
: ip Z=m
Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-62SN kL
. . . e OmM
Description: 1000 mg/L Tin Lm0
Matrix: 20% HCL ! ! I
R B I
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a S le? b
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as * bT\Q
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods P)
relevent to the certified properties listed below. 3‘1 E& ﬁ
Certified Value: 1000 mg/L 3}3, ’e)
Uncertainty Associated with Measurement:  +/- 3 mg/L e
Certified Value is Traceable to: NIST SRM 3161a } i i{
]
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 Elbement 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 Ti <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 conditions.

R 03 ’

"Date of Certification:

* Certifying Officer: A/. KocheviadegG .

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: PLBI4-2X/2Y
Description:

Matrix:

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: 100 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

Element

Al
As
Ag
B

Ba
Be
Cd
Co
Ca
Cr

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.

1000 mg/L Bismuth

10% HNO3

NIST SRM 3106

1001 mg/L

Element

Cu
Fe

Ga
In
K
Li
Mn
Mo
Mg

Na
Ni

mg/L
0.034
0.001
<0.001
<0.001
0.001
<0.001
<0.001
<0.001
<0.001
0.005
<0.001
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SPEXertificate ™

Lertificate of Reference Alaterial

Lot No.

+-3 mg/L

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
SRM #928.

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:

Element
Pb

Re
Rb
Sr
Sb
Sn
Ti

Tl

\'

Zr
Zn

Certifying Officer: A/. Lodhevtatiols

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

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 k
transported and stored under laboratory conditions.
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SPEXertilicate ™

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

Instrumentation Analysis 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:

z8%
Lertificate of Veference Material Sam

i

[13 D m
Catalog Number: PLLA2-2X/2Y Lot No. 10-17LA i—F g
Descripﬁon: 1000 mg/L. Lanthanum Q ﬁ ﬁ
Matrix: 2% HNO3 B

Pt
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 1
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods -ct; b B
relevent to the certified properties listed below. |“ Qm’
Certified Value: 996.5 mg/1. _ - EH
Uncertainty Associated with Measurement:  +/- 3 mg/L In {B 2
Certified Value is Traceable to: NIST SRM 3127a v DB
The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 06981D. The lﬁ -+

f

i

TTTTTTTOrR

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

Ce 0.009 Lu <0.001 Tm <0.001
Ca 0.05 Mn <0.001 - Ti <0.001
Dy <0.001 Mo <0.001 “Tb <0.001
Er <0.001 Nd <0.001 Ta <0.001 .
Eu <0.001 Ni <0.001 T <0.001
Fe 0.006 Na 0.006 v <0.001
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 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.

MAY ! . A
Date of Certification: il 03 Certifying Officer: A/- Lodhertakeola

© 2000 SPEX CertiPrep, Inc.
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The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# (08001A. 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 uncertaiaties.
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:

U

Element mg/L Element mg/L 'Element mg/L
Ce <0.001 La <0.001 To <0.001
Ca 0.007 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 <0.001 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.

MY 03

" Date of Certification:

Certifying Officer: M. Kocheviandeola .
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© 2000 SPEX CertiPrep, Inc.

SPEXertiticate
- iddd I[J_ 010139 2535 -
Lertificate of Reference Mlaterial SEmAa =
Catalog Number: PLY2-2X/2Y/2T Lot No. 9-152Y ! i g m %
L

Description: 1,000 mg/L Yttrium u§% SR
Matrix: 2% HNO3 ng m< c
1 =
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a i ! ; ! t-\‘i
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i ,' i5 !b T
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods ?@UM 2
relevent to the certified properties listed below. o N ?f_\ 'I"
Certified Value: 1001.5 mg/L HQQ‘Q\) 3
Uncertainty Associated with Measurement: +/- 3 mg/L Ry D ~
Certified Value is Traceable to: NIST SRM 3167a. Efﬁg f” =
s - ; )
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SPEXertificate

Certificate of Belerence Flaterial

DT

o)

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

Matrix: 10% HCl1

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: 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.

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

Density: 1.025 @ 26.3 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
<0.05 Ir <0.001 Rb <0.001

Be <0.002 <0.001 Ru <0.001
Bi <0.001 <0.005 Sn 0.08:-
Ca 0.02 <0.001  Te <0.001
cd <0.001 <0.03 Ti <0.001
Co <0.001 i 0.004 W <0.001
Cu <0.006 <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: JAN ~ - 03 Certifying Officer: /. Kochevtadiola_.
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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.

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:

-
s rgor ™ o Z>ggH
SPEXertilicate -EEEE
010141 s g
Certititate of Reference Material I
i mToz
HFEZ2=Me
A Catalog Number: PLS9-2X/2Y/2T Lot No. 8-74S g Moo
\| Description: 1000 mg/L Sulfur -July
A . R T L o
gl Matrix: H20 AR
. . 1 Llom
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a o ; o i ID >
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 2 'S 6!\\16\ l.g.x
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods | SED A
fi|| relevent to the certified properties listed below. * ' 811 El\g 4
Certified Value: 1003 mg/L lwlo EU e
Uncertainty Associated with Measurement:  +/- 3 mg/L %)}0‘ Foz ‘
N
T I
Plord
Pl

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 S
B <0.004 In <0.001 Sn <0.001"
Ba <0.001 K <0.001 St <0.001 "
Be <0.001 Li <0.001 Sb <0.001
Bi <0.001 Mg 0.005 " Ti <0.002
Ca 0.009 Mn <0.001 Ti <0.001
Cr <0.004 Mo <0.001 \' <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: __JM 03  Certifying Oﬁicer: N. Lochertadeols .

.

© 2000 SPEX CertiPrep, Inc.



SPEXertificate ™

Lertificate of Reference Material

Catalog Number: PLTH2-2X/2Y Lot No. 10-24TH
Description: 1000 mg/L Thorium
Matrix: 2% 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.

AN

o
Certified Value: 999 mg/L, o ig
Uncertainty Associated with Measurement:  +/- 3.0 mg/L % bJ
Certified Value is Traceable to:  NIST SRM #3159 (/1

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

Method: 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:

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 Ti <0.001
Fe <0.01 Ni <0.001 \Y% <0.001
Gd <0.001 Na 0.04 w <0.001
Ga <0.001 Pr <0.001 Y 0.002
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc <0.03 Zr <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

Date of Certification: AL 03 Certifying Officer: /- Kodhertalkeola_

© 2000 SPEX CertiPrep, Inc.
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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

firate ™ 25g%

S EXertificate 010143 3F333%
s ] Immmg
Certificate of Reference Mlaterial o =Rk
| > m>3>
| muoz
Catalog Number: PLU2-2X/2Y Lot No. 9-179U rA=tul=
Description: 1000 mg/L Uranium ngr} FRuga
! i w T }
[ I T BN
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a I_U} ! ; g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as olo E Qo
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i“ E ) g 2
relevent to the certified properties listed below. 'm %)) l& & g
Certified Value: 999 5 mg/L _ g%gﬁ -
Uncertainty Associated with Measurement: +/- 3 mg/L p’}b)u:ib) %
Certified Value is Traceable to: NIST SRM 3164. ra; : : n

i

b1t

PE ot

O I

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 A\ <0.003
Cd <0.001 Na 0.10 Zr . <0.001
Co <0.001 Ni <0.001 Zn 0.008

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.

JIN
Date of Certification: Certifying Officer: M. Kodhetadeols .

© 2000 SPEX CertiPrep, Inc.




SPEXertiticate
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 prepafed gravimetrically using high purity Ammonium Tungstate ~ Lot#  02001H. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement un¢ertainties.
Classical Wet Assay: 1000 mg/L
Method: Fume with Sulfuric Acid to.dryness. Ignite and weigh as WO3.

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

Density: 0.9979 @ 23.7 Degrees Celsius | »

Trace Metallic Impurities in the Actual Solution via ICP /1ICPMS Analysis:

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

: 10.002 - Cu . <0001 .~ Pb <0.001
" As 0.01 Fe <001 © Rb  <0.001
Ag <0.003 Ga <0.001 Re 0.004
B <0.005 In <0.001 . - Si 56
Ba <0.001 = K © 005 0 St .0 <0.001
Be <0.001 ~  Li <0.001 Sb 0.001
‘Bi .+<0.001 Mg <0.001 CTi <0.001
Ca ©0.009 Mn <0.001 © Tl <0.001
- Cr <0.001 - Mo 0.005 \% 0.001
S 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. ‘

At 03

Date of Certification: Certifying Officer: M. Kodh
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vCertiﬁed Value is Traceable to:  NIST SRM 3169

VThe CRM is prepared gravimetrically using high purity Zirconyl Nitrate ... Lot# 11011C. 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: "I;:":vaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as ZrO2.
Instrumentation Anals'sis‘ By ICP spectf_ometer: 997 mg/L
Uncertified Properties: e
Dénsity= 1.010 @ 23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

- o = R R
™ 2533
SPEXertificate ™ 00145 T
. : ‘ gma
Certifitate of Reference Material | o3
Catalog Number: PLZR2-2X/2Y/2T Lot No. 10-05ZR g oS
Description: 1000 mg/L Zirconium R P 19
. ) Pl
Matrix: - 2% HNO3 RN
s TR
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a - Dlo @ e
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ! ;@2 &_O\f
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods holE
relevent to the cert:ﬁed properties listed below. ' : | p, ;3 ?) §O
Certified Value: 997 mg1, n ' o o 2 i_%f’)
Uncertainty Associated with Measurement: . +/- 3.0 mg/L N4
IR
o H

Elément mg/l. - Element mg/L.  Element mg/L

Al 003 _ Cu - 0.002 Pb 0.002

As <0.001 . Fe._ 0.017 Rb <0.001
Ag <005  Ga <0.001 Re <0.001
B <0.004 In <0.001 Si 0.10
Ba <0.001 K 0.10 Sr <0.001
Be <0.001 Li 0.002 Sb <0.001
Bi - <0.001 Mg - 0.003 Ti <0.001
Ca 0.I11 ° = Mn <0.001 Tl <0.001
Cr <0009 Mo <0.001 \% <0.001
Cd 0.004 Na 0.04 Zn 0:02
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. - ~

T  Certifying Officer: M : Kodhetakol.

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

BN T

WAHTHIY N 7 GHY T DTN

IV



SPEXertificate

Certificate of Beference Mlaterial

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# 0262 IA . 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 Na2SO4.

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 St <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 V <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,orl,ditions.

-— Jd

Date of Certification: i Certifying Officer: A/. Kodhertakola

© 2000 SPEX CertiPrep, Inc.
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Matrix:

Ca
K
Mg
Na
Al
Ba
Fe
Co

© 2000 SPEX CertiPrep, Inc.

Catalog Number:
Description:

SIPPE Certiticate™

Certifreate of Beference Alaterigl

ICV-2A

010147

Lot No.: 22-12AS

Initial Calibration Verification Standard I1

5% Nitric Acid

Element . Labeled Measured

(mg/L)  (mg/L)
2,000  2,005.40
2,000  1,997.89
2,000  1,992.26
2,000  1,992.99
1,000  1,005.90
1,000  1,001.51
1,000  1,003.17

500 505.10

Spex Reference Multi: Lot #4-63BD, ]4%1.25AS

NV -~ 02

Date of Certification:

NIST
SRM

310%a
3141a
3131a

3152a -

3101a
3104a
3126a

3113

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element Labeled Measured

- Ni
\%
Cr
Cu
Ag
Be

" Mn
Zn

(mg/L)

500:
500
200
200
100 =
100 -
100
100

(mg/L)

500.58
504.23
203.21
199.75
100.46
100.04
100.64
100.52

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.

NIST .
SRM

3136
3165
3112a
3114
3151
3105a
3132

3168a

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.

Certifjing Officer: M- Rochevtateola
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SPELertilicate™

Certificate of Beference Material

fj

/e

/4
4
10 JZ

W/

Catalog Number: PLSB7-2X/2Y/2T
Description: 1000 mg/L. Antimony
Matrix: Water/0.6% Tartaric Acid/tr HNO;

Lot No.: 8-175SB-X/Y/T

04 T TREETTT e

e

HYT L:

o Fm il
H

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.

)
faiv)

e
_ €

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 at 24.0°C

Trace Metallic Impurities in the Actual Solution vizi 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
Bi
Ca
Cd
Co
Cr

<0.001
<0.001

0.012
<0.001
<0.001
<0.001

- <0.001

0.003
<0.00!
<0.001

0.005
<0.001

Ti
Ti
A"
Zn
Zr

0.00]
<0.001
<0.001
<0.010
<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. .

W -- 02

Date of Cgertiﬁcation:

P TAO0 ’
A U] O
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Lertificate of Beference Mlaterial
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Catalog Number: ICV-2C Lot No.: 22-13A8 LTS
Description: Initial Calibration Verification Standard II ;@ bl
Matrix: 5% Nitric Acid = Ef:

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.

x

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

As 500 497.85 3103a
Pb 500 49541 3128
Se 500 501.98 3149
TL 500 501.89 3158
Cd 100 99.77 3108

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.
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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 an®yYsis

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 va‘lue(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates

and Iab_el(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 10000 pg/mL Aluminum in 5% (abs) HNO3

Catalog Number: CGAL10-1 and CGAL10-5

Lot Number: W-AL04008

Starting Material: Al metal

Starting Material Purity (%):  99.998460 INOREAM T G /BEADIHEN LABSP.10€3

Starting Material Lot No 607116 f;’f‘:f }L LIVED: L OV
- dEn A 7 5 i

Matrix: 5% (abs) HNO3 DATE ITJF’E::ii.H::.mﬁ umm—i};{é/jéé?g@ituu_

INORG: B9800, FO: _BS5393

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 10070 31 ug/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 Valve OO =%er'%, : {1 = mean
n % = individual resutts
= nurrber of measurervents
Uncertainty (£) =_2[{ers,; ¥ BS = The summation of all significant estirrsted etrors.
I () {Most corrmon are the error sfrom instrumental measurerent,

weighing, dilutionto volume, and the fixed error reported on the

NIST SR certificate of enalysis)
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 agreementisa
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)

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.

441 Assay Method #1 10006 £ 55 ug/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 BALANCE CALIBRATION - Ali 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. 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, 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.

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 ym.

s Al M Dy < 0.02695 O L 000011 M Pr < 0.00135 M Te < 0.13473
M Sb < 0.00225 M Er < 0.02245 M Lu < 0.00180 M Re < 0.00449 M Tb < 0.00135
M As < 0.04491 M Eu < 0.01347 O Mg  0.00470 M Rh < 0.00449 M Tl < 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 Bi < 0.00180 M Ge < 0.02695 M Mo < 0.00898 M Sm < 0.00449 M Sn < 0.02245
O B 0.01164 M Au < 0.01347 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 < 0.00225 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 V < 0.00898
M Cs < 0.00135 M Ir < 0.02245 M Pd < 0.02245 O Na  0.03359 M Yb < 0.00449
O Cr  0.00336 O Fe  0.00493 O P < 0.03000 M Sr < 0.00225 M Y < 017963 -
M Co < 0.01347 M La < 0.00225 M Pt < 0.00898 0 S < 0.10000 M Zn < 0.08982
M Cu < 0.02695 M Pb < 0.01347 o K 0.02911 M Ta < 0.03144 M Zr < 0.02245

M - Checked by ICP-MS O - Checked by ICP-OES  i- Spéctral 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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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL o1

Storage & Handlng - Keep tightly sealedvihen not in use. Storeend use et 20 + 4°C. Do ot pipet from container. Do nat retum

portions removed for pipetting to containet.
. Xtamic Weight; Velence; Coordination Humber; Chemical Form in Sokution - 26.98154; +3, 6, A(H:0% °

Cheamical Compatibility - Soluble in HCI, HNO,, HF and H:S0.. Awidneural media. Soluble in strongly pasic NaOH forming
the A(OH)(H0):'- species. Stable with most metals end inorganic anions. The phosphete is insoluble in weter and only slightly
soluble in ecid.
Stability - 2-100 ppb levels steble for months in 1% HNO, ¢ LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
2.5% HNOg / LDPE cortairer.
Al Containing Samples (Preparation and Solution) - Metal (Bea dissolved in HCI § HNOg T - AlLOs (NaLOg fusionin P,
y- Al20s (Soluble in acids such as HCI); Ores (Carborete fusion in Pt® followed by HCI dissolution), Organic Matrices
(sulfuricieroxde digestion or nitric £ sulfuric { perchloric acid decomposition, of dry ash and dissolution in dilute HCI.
AMomic Spectroscopic iInformation (ICP-OES D.L.s aregiven as radial/faxial view):

Technigueline Egtimated D.L. Order Type Interferences (undetfined indicates severe of wiioncs.)
ICP-OES 394401 nin 00570006 pginl. 1 stom U, Ce

ICP-OES 396152 nm 003 /0006 pginl. 1 stom Mo, Zr,Ce

ICP-OES 167078 nm 01 /0008puginl. 1 ion Fe

ICPMS 27 amu Vppt nk M’ oy O, HIC N, B0, *Cr, 2 e

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 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 (NSAL), Israel (Sil), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), 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, lreland (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)

ARG/ RADIHEM LABEPY 353
Ol
NICh P2  WAN L

DaTE OPENED: ____ OR/3G/e3.. .
o INORGE: _ HDAG . F0:_ ES3RA% ..




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. Sheif life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemicaily-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 / {V 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:

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 ' ) 1
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cert:f:cate of analys:s'

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.”

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

Catalog Number: CGCA10-1 AND CGCA10-5

Lot Number: T-CA03010 7

Starting Material: Cao INDREANIE LARS/EADCHEM LAESPy-10fQ
Starting Material Purity (%): 99.9981 DATE RECEIVED: ___ON QO [od.

Starting Material Lot No C27L01 DATE EXFIRED: ____ol/oramy .
Matrix: 1.4% (abs) HNO3 ~ DATE OFENED: ____ ov/1ofol ____

INORG: __ 3900 ___FO: _ES90T\ .
3.0  CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 + 22 pg/mL
Certified Density: 1.037 g/mL (r‘eawred at 22° C)

The Certified Value is based upon the most precise method used to analyze this CRM The foliowing equations are used in the
calculation of the certified value and the uncertainty:

Certified Valte () = 2x, &=
n K= im'widud resutts ,
n = number of measurenents :
Uncertainty (#) = 2[(29,2]_"5 §9 = "The summation o all significant estirrated errors:
n= (Most cormon are the errar sfrominstrunental measureent,

weighing, diltionto 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 withln the stated uncertainties. This agreementisa
confirmation of the accuracy of this CRM.

4.0 TRACEABILITY TO NIST AND VALUES OBTAlNED BY INDEPENDENT METHODS

“Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually
national or interational standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertamtues 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 10,034 + 25 uyg/mL
ICP Assay NIST SRM 3108a Lot Number: 000622
Assay Method #2 10,007 £ 22 ug/mL

EDTA NIST SRM 928 Lot Number: 880710




4.2 BALANCE CALIBRATION - All balances are checked dally using in-house-procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation's master 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. 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.

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 resuit 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 0.00064 M Dy < 0.02560 Q U < 000002 M Pr < 000128 M Te < 012798

M Sb < 000213 M Er < 002133 M Lu < 000171 M Re < 000427 M Tb < 000128
M As < 004266 M Eu < 001280 © Mg 007143 M Rh < 000427 M T < 000427

O Ba 0.00071 M Gd < 000427 O Mn 000041 M Rb < 000427 M Th < 000427

O Be < 0.00009 M Ga < 000427 O Hg < 0.01100 M Ru < 000853 M Tm < 000171

M Bi < 000171 M Ge < 002560 M Mo < 000853 M sm < 000427 M sSn < 002133

O B < 000054 M Au < 001280 M Nd < g.00853 Q Sc < 0.00002 M Ti < 021320

O Cd < 000450 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 9 In < 000200 n Os O Ag < 0.04000 O V < 000090

M Cs < 000128 M Ir < 002133 M Pd < 002133 O Na 000571 M Yb < 000427

o Cr 0.00238 O Fe < 000110 QO P < 000480 o Sr 0.08095 MY < 017064

9 Co < 000120 M la < 000213 M Pt < 000853 Qs 0.04048 9 2n 0.07381

Q Cu 000405 M Pb < 001280 O K < 000170 M Ta < 002986 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 MATERIQE-0153

8.0
9.0
10.0

Storage & Handling - Keeptlgmy sealedvhenm use. Storeend use at 20 t 4‘C Do naot pipet tom contginer. Do nat retum
podions removed for pipetting to container.
Atamic Weight; Valence; Coordination Number; Chamical Form in Soutmn 40078, +2; § Ca(H.0)*
Chemical Compatibility - Soluble in HCI and HNO, . Awoid H,S0., HF, H,PO. and neuralto basic media:Stablewithmost metals
and inorganic anions forming insoluble silicate, carbonate, hydm;ade oxlde fluoride, sulfate, oxalde; thromate, arsenae and
tungstste in neutral acueous media.
Stablity- 2-100 ppb levels stable for months in 1% HNO, 7 LDPE container. 1-10,000 ppm solutions chemically stable for yearsin

1-10% HNO, /LDPE cortainer.
Ca Containing Samples (Preparation and Solution) - Metal ( bes dissolved in diluted HNO, § Ores ( Catbonate tslcn in Pt*
folloned by HCI dissolution), Orgenic Matrices (cy ash and dissolution in dilute HCI. Do not heatwhen' dissolving to avoid

cipitetion of Si0» ) .The axide, hycroxide, carbonate, phosphate, and fluorice of caldum are soluble in % levels of HC! ar HNO,.

?hree sulfates (gypsum, arhydnte ete.), certain slicates end complex compourds require fusionwith Na,CO, folloned by HCl /
water dissolution. Cortamingtion is a very real problem when enalyzirg for trace levels.
Atamic Spectroscopic Information (ICP-OES D.Ls aregiven as rodialfaxial view):
Techniqueline Estimated D.L. Order Type " Interferences (underlined indicates severe at= ©OONCs.)
ICP-OES  393.366 nm 0.0002 70.00004 pg/mL T ion U,Ce
ICP-OES 396847 nm  0.0005/0.00006pginL 1 ion  Th
ICP-OES 42673 nm 0.01 /0.001 pginL 1 gom Ge
ICP-MS 44 amu 1200 put nfa M €0, C, ¥Si%0, ISr?

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 8001:2000 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 ((RAM), Australia (QAS), Austiia (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 (NSAI), israel (Sl), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland LSQS)
10.2 ISO/EC 17025 - 1999 "General equlrements 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 (DARY), 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 - 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/RADCHEM LAB&)?S R

DATE RECEIVED: ___ () JO _
DATE EXFIRED: ____ OR/01 /300N
DATE OFENED: _____ O\ /1m/Gh

INOFG: | 330Q  __ FO: _ _FESAOTI\__



11. 0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

12.0

_ \

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 26, 2002
Expiration Date:

1£2008-

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator .

Certificate Approved ByE Katalin Le, QC Supervisor : . . Z

Cerlifying Cfficen: Paul Gaines, Che.... t,-Senicr Technical Director P ' i
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phone: BOO669:6799'% 732-901-1900 * fax: 732-901-1903
7 e-malil: ivsaies@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.”

010154
DESCRIPTION OF CRM Custom-Grade 10000 pg/mL lron in 3.5% (abs) HNOs3
Catalog Number:: , CGFE10-1 and CGFE10-5
Lot Number. T-FE03028 INORGANTC LABS/RADCHEM LAES P Aok &
Starting Material: Fe metal DATE RECEIVED: ___ Q/98/0o3
Starting Material Purity (%):  99.9992 DATE EXFIRED: ____2a/oy/ac0%
Starting Material Lot No 23024 DATE OPENED: ___ alaglod
Matrix: 3.5% (abs) HNOs ~ TNOFE: 2963 FO: BSaoeh

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 9920 1 22 ugImL
Certified Density: 1.037 g/mL (measured at 22° C)

The Certified Value is based upon the most precnse ‘method used to analyze thls CRM The following equations are used in the
calculation of the certified value and the uncertainty:

 Certified Value (%) = ZL “ (R =mem
q = individual results
n = number of measurements

Uncertainty (1) _Z_L(Zs_.)ﬂ__ : ‘ ¥S:= The summation of all.significant estimated errors.
(n)2 (Most common are the errors from instrumental measurement,
weighing, dilution to volume, and the fixed error reported on the
‘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 wnthm the stated uncertalntles This agreement is a
confirmation of the accuracy of this CRM.

k.0  TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

- 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 9920 + 22 ug/mL
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 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. ’

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 < 902421 Q L < 000003 M Pr < 900121 M Te < g.12103:
M Sb < 0.00202 M Er < 0.02017 M Lu < 900161 M Re < (00403 M Tb < ggo121,
M As < 004034 M Eu < 001210 O Mg < 000006 M Rh < 000403 M Tl < 900403
M Ba < 004034 M Gd < 0.00403 O Mn < 005000 M Rb < 00403 M Th < o‘.oo403
O Be < 0.00005 M Ga 000394 Q Hg < 001100 M Ru < 900807 M Tm < 900161
M Bi < 000161 i Ge M Mo < 000807 M Sm < 000403 M Sn 004920
O B < 0.00090 M Au < g01210 M Nd < 000807 M Sc < 0.04034 M Ti < 020172
M Cd < go1210 M Hf < 000807 Q Ni < 900230 M Se < 003228 M W < 004034
Q Ca 000707 M Ho < 000202 M Nb < 900202 o Si 0.00781 M U < 000807
M Ce < 902017 M In < 004034 n Os M Ag < 000807 M < 0.00807
M Cs < g00121 M Ir < 002017 M Pd < 002017 Q Na 00756 M Yb < 000403
M Cr  0.00541 s Fe i P M Sr < 000202 MY < 16138
O Co < 900110 M La < 900202 M Pt < 000807 Q S < 0.07200 M Zn 003739
M Cu < g02421 M Pb < 001210 O K < 000170 M Ta < go2824 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 1V Technical Staff




7.0

8.0
9.0
10.0

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

1
Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 £ £°C. Do not pipet from oontainer.%not retum
portions removed for pipetting fo.container. ) . ) .
Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 55.847; +3; 6; Fe(H,0)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. " o
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 contairer. : :
Fe Containing Samples $P|eparaﬁon and Solution) - Metal (Soluble in HCI); Oxides ( If the oxide has been at a high temperature
then Na,CO; fusion in Pt° followed by HCI dissolution othewise dissolve in dilute HCI); Ores ( See Oxides above using only the
fusion approach).
Atomic Spectroscopic information (ICP-OES D.Ls are given as radial/axial view):

igue/Li Esfimated D.L. Order Type Interferences (underlined indicates severe at= concs.)

Co

ICP-OES 238.204 nm  0.005/0.001 pg/mlL 1 jon Ry,

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

ICR-OES 259.940 nm 0.006/0.001 pg/mb 1 ion  Hf, Nb

ICP-MS 56 amu 970 ppt na M “CAr'SN'H, “°Ar'®0, *Ar"O'H , *Ar'°0O, ¥ CI'*O'H, ©Ca"™0

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

10.1 1S0 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 (SlI), 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

ACCREDITED

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
(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)

INORGEANIC LARS/RADCHEM LARSPy.0f3
DATE RECEIVED: ___ Q/%/03 . .._
DATE EXFIRED: ____3/0\/00%
DATE OFENED: | QR/EBLOA
INORG: __ 2963 ____FO:_ F53064_




i

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITYERENCE Mkt 1AL

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 11, 2002
Expiration Date: m
P 152004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Admiinistrator . 5 Z ;

Certificate Approved By: Katatin'Le CSu isor .
Q - PeNI 'O R KAt A f O -

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



éﬁsmﬁ;l-GRADE SOLUTION 10,000 pg/mL Potassium in 1.4% HNO, (abs) 010156

Catalog Number: CGK10-1and CGK10-5

. T- INORGANIC LAaRS/EADCHEM LARS
Lot Number: T-K02102 DATE RECEIVED: . 10/93/03%
Starting Material: Potassium Nitrate DATE EXFIRED: __ | ) J_LO\_/ Qo0
Starting Material Purity: 99.996% DATE OFENED: __ ) /.SLZ!LQQ ______
Starting Material Lot No: K18J19 INORG: __ 273% 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:

Certified Value () = X x ; ‘ Uncertainty (+) = ZHES J3'7
n (n)1l2
(%) = mean x; = individual resuits ' n = number of measurements ¥S; = The summation of all significant

estimated errors.

Classical Wet Assay: 9999 + 7 ug/mL
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 10,002 + 27 uyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3141a

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 pxg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were anavlyzed in an-ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um’".

0 Al <0.00090 M Dy <0.0060 0 Ll - <0.000030 M. Pr <0.00030 M Te <0.030

M Sb <0.00050 M Er <0.0050 M Lu  <0.00040 M Re - <0.0010 M Tb <0.00030
M As '<0.010 M Eu <0.0030 0 Mg 0.00015 M ' Rh <0.0010 M Ti <0.0010
M Ba <0.010 M Gd <0.0010 0 Mn - <0.000030 M. Rb 0.50 M Th <0.0010
0O Be <0.00020 M Ga <0.0010 O Hg <0.015 M. Ru <0.0020 M Tm <0.00040
M Bi <0.00040 0O Ge <0.0015. M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0 B <«0.00060 0 Au <0.0030 M Nd <0.0020 Q Sc <0.000020 0O Ti <0.00070
M Cd <0.0030 M Hf <0.0020 0O Ni <0.0023 0O Se <0.05 M W <0.0010
0 Ca "~ 0.0016 M Ho <0.00050 M Nb <0.00050 o Si 0.0025 M U <0.0020
M Ce <0.0050 M In <0.0010 n Os M Ag <0.0020 0 V <0.00090
M Cs <0.00030 M Ir <0.0050 M Pd <0.0050 O Na 0.61 M Yb <0.0010
M Cr <0.0050 0O Fe 0.0024 © P <0.0025 M Sr <0.00050 M Y <0.040

M Co <0.0030 M La <0.00050 M Pt <0.0020 0o s 0.021 0O Zn 0.0021
M Cu <0.0060 M Pb <0.0030 s K M Ta <0.0070 M Zr <0.0050
M - checked by ICP-MS "~ O - checked by {CP-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 nev.03270208

Inorganic Ventures, Inc.
195 Lehigh Avenue < Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager ——%

Orders: 800-669-6799 « FAX (732) 901-1903 I 32 ;
Technical Support; 800-569-6799

1



2.0

B.0

inorganic ventures /0ilNs7/1labs

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.”

DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Magnesium in 1.4% (abs) HNO3

Catalog Number: CGMG10-1 and CGMG10-5

Lot Number: T-MG03006

Starting Material: Mg metal

Starting Material Lot N RML91191 DATE RECEIVED: __Q¥/M\OS
arting Material Lot No DATE EXFIRED: ____OX/0\a0% ______

Matrix: 1.4% (abs) HNO3 DATE OFENED: ___ OB/RNOD
TNORE: _WQoM_ FO:_E2Q3L

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 9921 % 20 pg/mL
Certified Density: 1.050 g/mL (measured at 22° C)

The Certified Value is the instrument ahalysis value. The following equations are used in the calculation of the certified value and
the uncertainty: ‘

Certified Vale (=) = x, (=) = mean
n %= individual resultts
n = nurber of measurenvents
Uncertainty () = 2[;23,13‘_’5 ¥ S = The summation o all significant estireted errors
' {Most conmon are the error sfrominstruvental me asurervent,

weighing, ditution to volurre, and the fixed error reported onthe
NIST SRM certificate of analysis)

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

“Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (1ISO VIM, 2nd
ed., 1993, definition 6.10)

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 9998 * 20 uyg/mi
EDTA NIST SRM 928 Lot Number: 880710
Assay Method #2 9921 £ 20 yg/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 632476 - 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.

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 particies down to 0.3 Hm. ’

o A 0.02454 M Dy < 0.02455 o L 0.00797 M Pr < 000123 M Te < 0.12275
M Sb 0.00306 M Er < 0.02046 M Lu < 000164 M Re < 0.00409 M Tb < 000123
M As < 004092 M Eu < pp1228 S Mg M Rh < 000408 M Tl < 000409
M Ba < 004092 M Gd < 000409 M Mn < 001637 M Rb < 0.00408 M Th < 000409
O Be < 000017 M Ga < 0.00409 O Hg < 0.00900 M Ru < 000818 M Tm < 000164
M Bi < 000164 M Ge < 0.02455 M Mo < 000818 M Sm < 0,00409 M Sn < 002046
o B 0.00871 M Au < 001228 M Nd < 000818 M Sc < 004092 o T 0.10206
M Cd < 001228 M Hf < 000818 O Ni 0.01404 M Se < 003273 M W < 004002
Q Ca 001070 M Ho < 0.00205 M Nb < 000205 o si 0.03186 M U < 000818
M Ce < 002046 M In < 004092 n Os M Ag < 000818 M < 0.00818
M Cs < 000123 M I < 002045 M Pd < 002046 O Na 001817 M Yb < 000409
O Cr 0.02315 O Fe 0.02467 O P < 001600 M 8r < 000205 M Y < 016367
M Co < 001228 M Lla < 000205 M Pt < goo0818 n s O 2n 0.01892
O Cu 000672 O Pb 003236 © 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



S 010158
7.0 INSTRUCTIONS FOR THE CORRECT-USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhen not in use. Store end Use '8t 20 #'4°C ' Do not pipet from cortainer. Do nat retum
portions removed for pipetting to container. B TR ST ST T o

Atamic Weight; Valence; Coordination Number; Chemical Forrn in Solution - 24.305 +2; 6 Mg(H,O)'?

Chemica Compatibility - Soluble in HCl, HNO,, and H.SO. avoid HF, HPO.ard neutral to basic media. Steble with most
metals ard inorgenic anions forming insoluble silicates, carbonstes, hydroxides, oxdes, and tungstates in neutral end dightly adidic
media.

Stabifity - 2-100 ppb levels stable for months in 1% HNO, ! LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
1-10% HNO, / LDPE cortainer.

Corntaining $ es (Preparation and Solution) - M dissolvedin diluted HNO, ); Oxide (Readily soluble in above
gggmpdible acf|\lgt3c:£1!ajt!iclic< soﬁions) Omrgcg&dg ft;su%ﬁligsﬁe"t folloned by HCI dissolutio’n)} OrganEc Matn%es (Sulfunic /
peroxde digestion or nitric / sulfuric f perchleric adid decompasition, or dry ash and dissolution in dilute HCI).

Mamic Spectroscopic nformation (ICP-OES D.L.s aregiven o3 radial/axial view):

Techniqueline Estimated D.1. Order Tywpe Intesferences funderiined indicates severe et ¢ concs.)
ICP-OES 279553 nm 0.0002 /0.00003pgimL. 1 ion Th

ICP-OES 280.270nm  0.0003 /0.00005pgAnl. 1 ion U,V

ICP-OES  285.213nm  0.002/000003 pgml. 1 gom U, Hf,Cr, Zr

ICP-MS 24 amu 42 pot nis M’ 'Li"O, i, *xCq'?

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 SO 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 (NSAY), Israel (SH), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland PCBC%, Portugal (APCER), Singapore (PSB), Stovenia (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), 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-STD45662A (Obsolete/Observed)

INDRGANIC LABS/RADCHEM LABSPS. 98

DATE RECEIVED: e QTLANLOD
DATE EXFIRED: e DOV L OO
DATE OFEMED: __ o8/OMNOD T
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" 11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally 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 instabiiity, the shelf life can be extended past this fimit.

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:

Nty
uj.xf_{}w

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator ' , 3
e %}M A

Certificate Approved By: Katalin Le, QC Supervisor . :

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P }i
Eu)k s W2



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
determinied in accordance with I1SO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality Systern Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” }
010159

20 DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Sodium in 1.4% (abs) HNO3

Catalog Number:- CGNA10-1, CGNA10-2, and CGNA10-5

Lot Number: T-NA03006 _

Starting Material: Na2CO3 INDRGANIC LARS/RADCHEM LARSTe 1063

Starting Material Purity (%):  99.999936 DATE RECEIVED: Ot/

Starting Material Lot No 42095 DATE EXFIRED: ___ OBV AN ..

Matrix: | ° DATE OFENED:______o®/O\/on
1.4% (abs) HNO3 INORE: __ 4305 FO: _ _F523°A\.___

30 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 10,005 + 7 pg/mL

Certified Density: 1.032 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 uncertaint_y:

- "Certified Value (O = erx, 1= mean
’ n " ¥ = individual results
: = hurber of measurerrents ‘
Uncertainty (1) = 2[(ers/ A= .. - - BS = The summation of all significant estirreted errors.
' : e {Most cormmon are the errorsfrom instrunental measurervent,

- weighing, dilition to 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 méthods were compared and showed agreement within the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

40 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

D “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usualty
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

D This IV product is Traceable to NIST via direct comparisoﬁ 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 10,067 + 75 pg/mL
ICP Assay NIST SRM 3152a Lot Number: 990907
Assay Method #2 10,005 + 7 pg/mL '

Gravimetric NIST SRM Lot Number: See Sec. 4.2




4.2 BALANCE CALIBRATION - Allbalances 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. Ali 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 822/260017-98.7

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard

thermometer No. 903-2680 which was certified in accordance with the procedures outfined by ASTM E77-87 and 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.

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 < 0.00090 M Dy < 0.02499 O Li < 0.00003 M Pr < 0.00125 M Te < 0.12494. ..
M Sb < 0.00208 M Er < 002082 | M Lu < 0.00167 M Re < 0.00417 M To < 000125
M As < 0.04165 M Eu < 0.01249 QO Mg  0.00015 M Rh < 0.00417 M Tl < 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 0 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 GCs 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 S < 0.07200 O Zn 0.00130
O Cu < 0.00140 M Pb < 0.01249 O K 0.00873 M Ta < 0.02915 M Zr < 0.02082
M - Checked by ICP-MS O - Checked by ICP-OES |- 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 sealedwhen not in use. Store and use st 20 + 4. Do not pipet from cortainer. Do nat retum
portions removed for pipetting to container.
Atamic Weight; Valence; Coordination Humber; Chamical Form in Sokstion - 22,9897 7, +1; (8); Na'(aq) largely ionic in nature
(Coardination Mumber in parertheses is assumed, nat certain J

Chemical Compatibility - Soluble in HCI, HNO,, H.SO. and HF acuecus mattices. Stable with all metals and inorganic anions.
Stability - 2-100 ppb levels steble for months in 1% HNO, / LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
1-5% HNO, / LDPE cortainer.

Ha Containing Samples lemtion and Solution) - Metal (Dissdves very rapidly in water} Ores (Lithium carbonate fusion in
graphite crucible followwed by HCH dissolution - blsnk levels of Na in lithium carbonate ctitical} Organic Matrices (Sulfutic /peroxide
digestion or nitricfsulfurictoerchlotic acid decomposition).

- Mtamic Spectrescopic Information (ICP-OES D.Ls aregiven as radial/axial view):

Technigueline Estimated D.L. Order Twpe Interferences fundetlined indicates severe at aiforcs.)
ICP-OES 589.595nm  0.07 /000009 pgmL 1 gtom 2" arder radiation fom R .E s on some optical designs
ICP-OES 583.995nm  0.03 /0.006 pginL 1 gom 2™ arder redistion from R .E s on some optical designs

ICP-OES 330237 nm  20/0.09 pginl 1 dom Pd, Zn
ICP-MS 23 amu 310 pet nia M' T2 4%Cy'2



8.0
9.0
10.0

1.0

‘ aserete; fo the enclosed Material Saﬁgy Dajg sheet f{o_rlinforma_tion regarding this CRM.

HAZARDOUS INFORMATION
HOMOGENEITY - This'solifion s et acodfing 6 prec
QUALITY STANDARD DOCUMENTATION , 010160

’Pé"IV'-MF'M-"OM and is guaranteed to be homogeneous.

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 (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (Sll), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PoIandéPCBC), 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
A2L A 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 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 PERICD OF VALIDITY

CRM SHELF LIFE

5 )

Ao T | Year

;

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 environmentaily 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 federat regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date: January 24, 2003

INORGANIC LAES/RADCHEM LABSR®. 3063 Expiration Date: 0180
DATE RECEIVED: ____0I/3\od_ . _ '
DATE EXPIRED: _____OSA\/acOM _____

DATE OFENED: _____ " OR¥/oLica. -



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS ~

Certificate Prepared By: Debbie Newman, LIMS Administrator ':7: T g : ) ; o

Certificate Approved By: Katalin Le, QC Supervisor " ¢

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P F rli



Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5

Lot Number: W-LI02066

Starting Material:

Starting Material Purity:

Starting Material Lot No:

1000 pg/mL Lithium in 0.1% HNO, (abs)

Li,CO,
99.999%
1053

DATE EXPIEED:
DATE OFENED:

INORG:

CERTIFIED CONCENTRATION: 998 + 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:

{(X) = mean

Certified Value:(x) = Z X
N

x; = individual results

Classical Wet Assay: 998 + 2 pg/mL

Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 1000 * 4 ug/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3129a:

n=

—-2149

Uncertainty () = 2[(25 )27

number of measurements

(n)1/2

010161

INORGANIC LABS/READCHEM LARS
DATE RECEIVED: __

YS; = The summation of all significant
estimated errors.

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 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 1o 0.3 um.

Al
Sb
As
Ba
Be
Bi
B
Cd
Ca
Ce
Cs
Cr
Co
Cu

RIzOgIZIOIIOIZIORIOZIO

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.004 g/mL

<0.010
<0.000050
<0.044
<0.0010
<0.000050
<0.000040
<0.0060
<0.0018
0.051
<0.00050
0.0018
<0.0020
<0.00030
<0.00060

QA:KL rev.02240308

RROEROEREOREREKRIZ

Dy
Er

Eu
Gd
Ga
Ge
Au
Hf
Ho
In

Ir

Fe
La
Pb

<0.00060:
<0.00050
<0.00030
<0.00010
<0.00010
<0.00060
<0.010°
<0.00020
<0.000050
<0.030
<0.00050
<0.0020
<0.000050
<0.00030

O - checked by ICP-OES

IORIO |§ PREOEEIEOOWOIIEW

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni
Nb
Os
Pd
P
Pt
K

<0.000040
<0.00010
<0.00020
<0.0070
<0.00020
<0.00020
<0.0040
<0.000050

<0.00050

<0.030

<0.00020
0.0070

i - spectral interference

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701

Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support: 800-569-6799

Pr
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta

RlolCcClOCOREEERIEIR

<0.000030
<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

KoORROEREROCEZRREIRIO

s - solution standard element

(oyer)

Te
Tb
TI
Th
Tm
Sn

Ti
w
U
\%

Yb
Y
Zn
Zr

<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




Certificate of Analpsis V

CUSTOM-GRADE SOLUTION 1000 gg/mL Barium in 0.1% Hno, @bsy 010162

Catalog Number: CGBA1-1, CGBA1-2, and CGBA1-5

- T- 1 INORGANID LABS/READCHEM [e";I}“
Lot Number: T-BA0202 DATE RECEIVED: 31/_();’2[ ““““““““
Starting Material: Ba(NO,), DATE EXFIRED: _&/0 )1/ 300K
Starting Material Purity: 99.999% DATE OFENED: oYX _[93" """""""""
Starting Material Lot No: 21879 TNOFE G :z)qz_\:"'""‘i;_ D* EEi&G;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 (%) = > x i Uncertainty () = 2[(23 2212
n ) (n)'”?
(%) = mean x; = individual results n = number of:measurements Y8, = The summation of all significant

estimated- errors.

Classical Wet Assay: 1003 + 2 pg/mL
Method: Gravimetric as the Sulfate vs NIST welghts #822/2541 43- 94

Instrument Analysis: 1002 + 3 yg/mL )
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3104a.

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 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 .

0 Al <0.040 M Dy <0.00060 = M Li <0.0010 n . .Pr i Te

M Sb <0.000050 M Er <0.00050 M tu <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 TI <0.00010
s Ba M Gd 0.0020 M Mn " <0.00040 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 0.0010 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 Q 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 0O Fe <0.050 0 P <0.050 M Sr 0.0040 M Y <0.0040
M Co <0.00030 n La M Pt <0.00020 n S 0O 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 :KLgev.1 1270208 -

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 ¢ Lakewood, NJ 08701 Quality Assurance Manager Im@
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%wgards.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 pg/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

8.0  CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 991+ 3 pg/mL ‘
Certified Density: 1.022 g/mL (measured at22°C) -

The Certified Value is the instrument analysis value. The followmg equations are used.in the calculation of the certified value and
the uncertainty: oo »
Certified Value (1 = erx, E (C)l mean :
n S = individual results ‘
o : ’xn = nhurrber of measurenents
Uncertamty ® -_[_(gﬁ.)ﬂjﬁ o BS:= The summation of all signfficant estineted errors »
() R : (Most conmon.arethe errarstrominstrumrental measurerrert,

weighing, diktionto volurre, and the fixed error reported onthe
NIST 8RM certificate of anawss)

40 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

D “Property of the result of a measurement orthe 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) '

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 ditution errors.

41 Assay Method #1 991 % 3 ug/mL (Avg 2 runs)
ICP Assay NIST SRM 3105a Lot Number: 892707

INORGANIC LARS/RADCHEM LABSPS 303
DATE RECEIVED: ___QOS/y '

_ Q0
_ DATE EXPIRED: ___ 0G/0)/ 8004

DATE OFENED:  __ OS/1a/0™
INORG: - U000 FO: _FsSAQlx)




4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used ¥Yor testing are annually compared 4o Gerhart Scale Corporation’s master weights and are traceabie 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.

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

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

Custom-Grade soiutions 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 89.9985% efficient for the removal of particles down to 0.3 pm.

O Al < 0.00800 M Dy < 0.01305 O Li < 0.00002 M Pr < 0.00065 M Te < 008525 .
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 Tl < 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
0 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 < 002175
O Ca  0.00164 M Ho < 0.00109 M Nb < 0.00109 O S 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
Q Cr < 0.00900 O 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 Zr < 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 inciuding 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 5
For additional intended uses, contact IV Technical Staff {

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhen not in use. Storeand use st 20 + 4. Do not pipet from cortainer. Do nat !
retum portions removed for pipettingto cortainer. :
Atamic Weight; Valence; Coordination Humber; Chemical Fommn in Solution - 9.01218; +2; 4; Be'(H0).'? :
Chemical Compatibikity - Soluble in HCH, HNO,, H.SO. and HF agueous matrices. Stablewith all metals and inorganic anions, i
Stability - 24100 pph levels steble for monthsin 1 % HNO, /LDPE contsiner. 1-10,000 ppm solutions chemically stable for vearsin !
5-10 % HNO, / LDPE cortainer.

Be Containing Samples (Preparation and Solution) - Meta [(is best dissolved in dilvted H.S0. § BeO (bolling nitric, hycrochlaric, :
or sulfuric acids or KHSO. fusion) Ores (H290.HF digestion or carbonate fusion in Pt} Organic Mafrices (sulfuricheraxice

digestion or nitric/sulfuricioerchioric acid decomposition, or ¢y ashand dissolution according tothe BeO procedure akove). ¢
Atamic Spectroscopic Information (ICP-OES D.L.s aregiven as radial/axial view): - :
Technigueline Estimated D.L. Order Twe Interferences (uncerlined indicates severe at wflorcs.)

ICP-OES 313042nm 0.0003 /0.0000S pgmL 1 jon ¥, Ce U _
ICP-OES 234861 nim 0.0003/000016 ygiml. 1 gom Fe, Ta, Mo
ICP-OES 313107 nm  0.0007 /0.0005 pgAnL. 1 ion Ce, Th,Tm

ICP-MS 9 amu 4 ppt nia M




8.0
9.0
10.0

11.0

HAZARDOUS INFORMATION - Please llefer 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 ISO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 01 0184
Recognized by: i
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 Repubtic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),

Hungary (MSZT), lreland (NSAL), israel (Sil), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Siovenia (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 883.01

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), Finiand (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 Reguiatory 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

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 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-ife 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: April 14,2003

Expiration Date: 132000
INDRGANIC LABS/RADCHEM LAESPy.90%3
DATE RECEIVED: ___ Q 5/093A_
DATE EXPIRED: ___ _ ( oe/oav/a®my
DATE OFPENED: __~___ 0843/02
INORG: __HOG __ _FO: __£53\%8)




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 ' d




Certificate of gnalpziz v

CUSTOM-GRADE SOLUTION 1000 pg/mL Chromium*2 in 1.4% HNO, (abs)1 01 &5
Catalog Number: CGCR(3)1-1, CGCR(3}1-2 and CGCR(3}1-5

Lot Number: T-CR02125 INORGANIC LABS/RADIHEM LARS
DATE RECEIVED: ___ 10/2ajod
Starting Material: Chromium Metal  DATE EXFIRED: UIQ.\.L@QQQLW_.__
Starting Material Purity: 99.995% DATE QFENED: o/axlea
Starting Material Lot No: F16122 INORG: __73Q ___F0:_F53057

CERTIFIED CONCENTRATION: 995 + 3 uyg/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 (%) = ) x., ‘ Uhcertainty (£) = 2[525 i
n (n)IIZ
(%) = mean x; = individual results n = number of measurements .S, = The summation of all significant

estimated errors.

Instrument Analysis: 995 + 3 pg/mL (Avg of 3 runs) :
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST:SRM 311 2a.

Calculated Value: 1002 pyg/mL
Method: Calculated, based on starting material.

FRACE METALLIC iIMPURITIES 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-Fiitered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pum;

Te <0.0030

o Al 0.0028 M Dy <0.00060 M Li | <0.0010 M Pr <0.000030 M

M. Sb <0.000050 M Er <0.00050 M Ly <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 <0.000050 M Ga 0.00070 0 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 N <0.10 i Se M W <0.0010
0 Ca 0.0011 M Ho <0.000050 M Nb <0.000050 0 Si <0.10 M U- <0.00020
M Ce <0.00050 O In <0.10 n Os M Ag 0.00070 i Vv

M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 0O Na 0.016 M Yb <0.00010
s Cr 0 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 2Zn <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 gov.0s25020n

Inorganic Ventures, Inc.
195 Lehigh Avenue » Suite 4 « Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

" Technical Support: 800-569-6799

Quélity Assurance Manager
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Certificate of Analysis

CU§T0”°—PGRADE SOLUTION 1000 pg/mL Copper in 2% HNO, (abs)

Catalog Number: CGCU1-1, CGCU1-2 and CGCU1-5

166 .

Lot Number: T-CU02060 INORGANIC LARS/EADCHEM LARS
DATE RECEIVED: ___0QAA[QD .
Starting Material: Copper Metal DATE EXFIRED: ___ _03/0 /300K ..
Starting Material Purity: 99.999% DATE OFENED: ___.___Q__a_/.l.'ll.oa _________
Starting Material Lot No: K09C13 IO ”__53_55____-__;: O FS060_

CERTIFIED CONCENTRATION: 1005 + 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[(2s )2
n (n)‘I/Z
(%) = mean x; = individual results n = -number of measurements 'S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1005 + 2 pg/mL ‘ :
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1003 + 5 ug/mlL
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3114,

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. -

0 Al <0.010 M Dy =0.00060 O Li <0.0050 M Pr <0.000030 O Te <0.031

M Sb <0.000050 M Er <0.00050 M Lu- <0.00004 M  Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 O Mg 0.00080 M Rh 0.0010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.,00020 M Rb <0.00010 M Th <0.00010
O Be <0.00020 0O Ga <0.0070 0O Hg <0.0070 M ‘Ru <0.00020 M Tm <0.000040
M Bi 0.000090 0O Ge <0.010 - M Mo <0.00020 M Sm <0.00010 M Sn 0.0013
0O B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 O Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 O 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 0 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 0O Na <0.10 M Yb <0.00010
O Cr <0.0020 O Fe <0.0020 © P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 .0 S <0.050 Q 2n i

s Cu M Pb 0.0029 0O 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 n.v.o7<;aozon (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager I'
. Orders: 800-669-6799 « FAX (732) 901-1903 E’j%
Technical Support: 800-569-6799 la 20




\ 010187
inorganic ventures / iv labs
- N A 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 Materjals - 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.”

20 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Nickel in 1.4% (abs) HNO:

Catalog Number: CGNI1-1, CGNI1-2, and CGNI1-5
Lot Number: T-N102028 ‘
Starting Material: Ni pieces INOREANIC LABS/RADCHEM LARS P2 L]
Starting Material Purity (%):  99.9994 g: 1{ L ;: '"'g llié \égD 08/ b?:éo:&.“{ _____
Start!ng Material Lot No LO6L02 DATE OFENED: —:: :~.Q&19 FYIEN jmo 3”—“:::::
Matrix: 1.4% (abs) HNO3 INORG: QST FD:__ES3000

3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 998 + 2 pg/mL.-
Certified Density: 1.011 g/mL (measured at 22°' C) ‘

The Certified Vaiue 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 (%) = L L (® =mean

; = individual results

= number of measurements
Uncertainty (1) = [(Zg .E] ¥'S = The summation of all significant estimated errors.
(n)** ’ {Most common are the errors from instrumental measurement,

weighing, dilution to volume, and the fixed error reported on the

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 wathm the stated uncertainties. This agreementis a
confirmation of the accuracy of this CRM.

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

.« “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

+ 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 = 3 yg/mL
L P Assay NIST SRM 3136 Lot Number: 000612
Assay Method #2 998 + 2 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.

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 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.

Q Al < 0.00938 M Dy < ¢.06577 Q@ b < 0.00006 M Pr < 0.00329 M Te < 032886
M Sb < 000548 M Er < 005481 M Lu < 000439 M Re < 001096 M Tb < goos29
Q As < 001689 M Eu < 003289 9 Mg 0.00002 M Rh < 001096 M T < 001006

M Ba < 010962 M Gd < 001096 M Mn < 004385 M Rb < 001006 M Th < 901096

Q Be < g00626 M Ga < ¢.01096 O Hg < 0.03441 M Ru < 902192 M Tm < 300439

M Bi < 000439 M Ge < 006577 M Mo < 002192 M Sm < go1096 M Sn < g05481

O B < 003007 M Au < 003289 M Nd < 002192 M Sc < g.10962 M Ti < 54811

M Cd < g.03289 M Hf < 002192 S Ni O Se < 001877 M W < 103962

O Ca < go1157 M Ho < 000548 M Nb < 000548 o Si 0.00188 M U < g02192

M Ce < 005481 M In < ¢10062 n Os _ M Ag < 002192 M < 0.02192

M Cs < 0.00329 M It < 005481 M Pd < 005481 O Na 900102 M Yb < 901096

M Cr < 005481 O Fe  0.00156 O P < 031280 M Sr < 900548 MY < 043849

O Co  0.00182 M La < 000548 M Pt < 902192 O S < go7820 M Zn 900189

M Cu < 006577 M Pb < 003289 O K 0.00043 M Ta < 07674 M Zr < 005481

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 o container.

Atomic Weight; Valence; Coordination Number; Chemical Fom in Solution - 58.69; +2; 6; Ni(H:O)>

Chemical Compatibifity - Stable in HCI, HNO,, H,SO, HF, H:PO,. Avoid basic media. Stablewith most metals and inorganic
anions in acidic media. .

Stability - 2-1 ODO‘ggb levels stable for months in 1% HNO; / LDPE container. 1-10,000 ppm solutions chemically stable for years in
15%H /L container.

uiN%ao)ntaining Samples (Preparation and Solution) - Metal (Soluble in HNO; ); Oxides ( Soluble in HCI ), Ores (Dissolve in HCI/

Atomic Spectroscopic information (ICP-OES D.L s are given as radial/axial view):
Jechniquelline Estimated D.L, Order Interferences (underlined indicates severe at~ concs.)
ICP-OES  221.647 nm 0.01/0.0009 yg/m.. 1 ion Si :
ICP-OES  232.003 nm 0.02/0.006ug/mL 1 atom Cr, Re, Os, Nb, Ag, Pt, Fe

ICP-OES 231.604 nm 0.02/0.002 ug/m 1 ion Sb, Ta, Co :
ICP-MS 60 amu 100 ppt na M 3Ca'®0'H , “Ca’0, ?Na¥Cl



- 80.. JOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.

9.0 HDMOGENEITY -;This solution.was mixed.according to procedure IV-MPM-004 and is guaranteed to be homogeneous.

010168

10.0 QUALITY STANDARD DOCUMENTATION

10.1 IS0 '9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for 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 (QMl), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Gresce (ELOT),
Hungary (MSZT), Ireland (NSA), israel (S1l), 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 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), 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 Nethertands (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

Certification

B
Date @‘\,\ IV Shelf Life (Days I& Vears

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 11, 2002
Expiration Date:

INORGANIC LAES/RADCHEM LARSRY 306 152008-
DATE RECEIVED: ___ 0/1d03
DATE EXPIRED: ___ O%/0N /200%k
DATE OFENED: _ . ¢ oaAdjen

INORG: __ 2q57 . FO:  _F5300__



12.0.  NAMES AND SIGNATURES:OF CERTIFYING OFFICERS -
. Ghrlificals Preparet By Y Debbie Newman QA Adrministrator - vt Bl S

R I I ST AU

o

Ko n oA~ F O

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P /{i
fw)/k / N\Oamss

Certificate Approved By: Katalin Le, QC Supervisor
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CUSTOM GRADE SOLUTION 1000 pg/mL Cadmium in 2% HNO, (abs)

Catalog Number: CGCD1-1, CGCD1-2 and CGCD1-5 010169
Lot Number: T-CD01125 INOREANIC LAES/RADCHEM LARS
TATE R } s
Starting Material: Cadmium Metal DATE F'D',E.Z }L,EED ’"*‘&[ijg—:)'*""““—"
) X - A DATE EXFIRED: ____ 3/0)0/00M
Starting Material Purity: 99.999% ) - - i
Starting Material Lot No: HO2K40A DATE OFENED: ____ YL Y

INORG: __ 2979 _FO:__F530604%
CERTIFIED CONCENTRATION: 1003 + 3 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 (%) = > x ; . Uncertainty {+) = 2|§Zs )22
n . (n)1l2
(%) = mean x; = individual results n = number of measurements Y8, = The summation of all significant

estimated errors.

Classical Wet Assay: 1003 + 3 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nltrate

Instrument Analysis: 1003 + 3 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3108.

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.

0 Al <0.00030 M Dy <0.00060 -0 Ul <0.0050 M Pr <0.000030 0O Te <0.031

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
0 As <0.12 M Eu <0.00030 0O Mg <0.00010 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.00020 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 0O Au <0.010 M Nd <0.00020 M Sc <0.0010 O T <0.00030
s Cd M Hf <0.00020 O N <0.0060 0 Se <0.020 M W <0.0010

0 Ca 0.0018 M Ho <0.000050 M Nb <0.000050 0 Si <0.010 M U  <0.00020
M Ce <0.00050 0O In <0.030 n Os 0 Ag <0.27 M V  <0.00020
M Cs <0.000030 M Ir <0.00050 0O Pd <0.053 0 Na <0.10 M Yb <0.00010
O Cr <0.0040 O Fe <0.0020 0 P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0 S <0.020 0 Zn <0.030

M Cu <0.00060 M Pb <0.00030 0 K <0.0060 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 (over)

QA:KL rev.cs01020n

Inorganic Ventures, Inc.
195 Lehigh Avenue < Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager m—'—

. Orders: 800-669-6799 = FAX (732) 901-1903 1"2 U U q
Technical Support: 800-569-6799




inorganic ventures / iv labs
195 lehigh avenus, 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 Iabel(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.”

0104170 .

20 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Cobalt in 2% (abs) HNO3

Catalog Number: CGCO1-1, CGCO1-2, and CGCO1-5 \

Lot Number: T-C001120

Starting Material: Co powder ) } : AF D

Starting Material Purity (%): ~ 99.9957 égggbggﬁglbégﬁ'Fﬂﬂéiggdggfs“& -

Startlng Material Lot NO 22897 DAT& Ex ';. I F;.E'D 8 ' &.[Q.).Léc-b—;\ “““““““

Matrix: 2% (abs) HNO3  DATE OFENED: ______ 3jon/oR -

A INORG: __ 3723 FO:_ £5064
3.0 CERTIFIED VALUES AND UNCERTAINTIES .

Certified Concentration: 1002+ 3 pg/mL

Certified Density: 1. 016 g/mL (measured at 22° C)

The Certified Value is based upon the most prec:se method used to analyze this CRM _The following equations are used in the
calculation of the certified value and the uncertainty: : ) .

Certified Valte (%) = 22X, - '(x) = mean
n = individual lesults _
‘ - n = number of measurements
Uncertainty () = _2,[(&)312 ¥ S = The summation of allsignificant estimated errors.
(n)y / - (Most common are the efrors from instrumental measurement,
weighing, dilutionto volume, and the fixed error reported on the
NIST SRM certificate. of analysis.):

The independent samples t-test was used to detemine 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

* “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 uncertamtnes (ISOVIM, 2nd ed.,
1993, definition 6.10)

* This IV product is Traceable to NIST vla 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 + 4 ug/mL
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 tracsable to thetNatioral Institute. of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1: and692476A~ Class2. ThetNIST
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart-Scale Corp. 6f 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.

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 resuit 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 uym.

© Al 0.00025 M Dy < 0.02419 O L 0.00001 M Pr < 000121 M Te < g12007
M Sb < g00202 M Er < 002016 M Lu < 900161 M Re < 000403 M Tb < o.oo12i ‘

Q As < 0.10000 M Bu < 901210 O Mg 000045 M Rh < 000403 M Tl < 000403

M Ba < 004032 M Gd < 0.00403 Q Mn 000003 M Rb < 000403 M Th < 000403

M Be < 900202 M Ga < 00403 O Hg < 0.05000 M Ru < 000807 M Tm < p00161

M Bi < 00161 M Ge < g02419 M Mo < 000807 M Sm < 000403 M Sn < 002016

O B < 0.04000 M Au < 901210 M Nd < 000807 M Sc < 004032 M Ti < 020162

M Cd < go1210 M Hf < g00807 O Ni < 002000 M Se < 0.03226 M W < 004032

O Ca 000325 M Ho < 000202 M Nb < 000202 O Si < 000400 M U < 000807

M Ce < ¢0.02016 M In < 904032 n Os M Ag < 0.00807 M < 0.00807

M Cs < ¢.00121 M Ir < 002016 M Pd < 002016 Q Na 0138 M Yb < 900403

M Cr < 902016 O Fe 000875 n P M Sr < 000202 MY < g16120

s Co M La < 00202 M Pt < 000807 n S M Zn < 908065

M Cu < 002419 M Pb < go1210 O K 0.03000 M Ta < 002823 M Zr < g02016

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 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 HCI, HNO,, H,S0, ,HF, HiPO,. 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
1-5% HNQO, / LDPE container.

;3'9' NC&r)ﬂaining Samples (Preparation and Solution) - Metal (soluble in HNO, ); Oxides ( Soluble in HC ); Ores ( Dissolve in HC!
Atamic Spectroscopic information (ICP-OES D.Ls are given as radial/axial view):

Technique/Line Estimated DL, Ivpe  Inferferences (underlined indicates severe at=~ concs.)
ICP-OES 238.822 nm 0.01/.002 pg/mL ion Fe, W, Ta

1
ICP-OES 228.616 nm 0.01/.001pgmt. 1 jon
ICP-OES 237.862 nm 0.01/.002 ygmt. 1 jon W, Re, Al, Ta
ICP-MS 59 amu 2 ppt n/a M “Ca'*O'H , “Ar*CO'H, *Ar=Na, “Ca"0, *Mg*Ci



8.0
9.0 .
10.0

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" @

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

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), lreland (NSAI), Israel (SH), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)

- Chemical Testing - Accredited A2LA Certificate Number 883.01
ACCREDITED

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 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)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

Cextitication

ip Dafe )

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly péckaged, 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.

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: .
INORSANIC LAES/FEADCHEM LAES %, ot Q 182008

DATE RECEIVED: ___ Q/QdJ/O™
DATE EXPIRED: 1 S/ov/acoH
DATE OFENED: Y Yo T

INORG: __ 391D ___FD:_FT53004



12.0

NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator
Certificate Approved By: Katalin Le, QC Supervisor
Certifying Officer: Paul Gaines, Chemist, Senior Technical Director




(
Certificate of Analpsgis

CUQTGM’-GRADE SOLUTION 1000 pg/mL Manganese in 2% HNO, (abs)

Catalog Number: CGMN1-1, CGMN1-2, and CGMN1-5 0101?2
. INOREGANIC LAEBS/RADCHEM LAB‘:‘

Lot Number: T-MN02033 DATE RECEIVED: ___O\N\@/0> . __._._
Starting Material: Manganese Metal I?i‘ “% \*:XF_'I F‘EED: ~-0x/oL/acod
Starting Material Purity: 99.998% DATE OFENED: __ NNe/oA
Starting Material Lot No: 21563 INORG: __ N9\ FO: _ESQ0T3_

CERTIFIED CONCENTRATION: 1004 + 3 yg/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 (%) = Do x ; Uncertainty () = ZHES B
n . (n)1/2
(%) = mean x; = individual results n = number of measurements ~ }S, = The summation of ail significant

estimated errors.

Classical Wet Assay: 1004 + 3 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. .

Instrument Analysis: 1001 + 3 gyg/mlL
Method: Inductively Coupled Plasma Spectroscopy (ICP)vs NIST SRM 3132.

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." P

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 dowr to 0.3 um';

M Al <0.00090 M_ Dy <0.00060 M Li’ <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 :0.0040 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 s Mn R M Rb <0.00010 M Th <0.00010
M Be <0.000050 i Ga 0O Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo 0.00024 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 0O 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 i In n Os M Ag <0.00020 i Vv

M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr '<0.00050 i Fe 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 <0.0020
M Cu <0.00060 M Pb <0.00030 o 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°c1: 1.015 g/mL (over)
QA:KL fev.0822020n .

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4  Lakewood, NJ 08701 Quélity Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 : 1 gz U U Q
Technical Support: 800-569-6799 8




s Certificate of Analpsis V

. 010173
CUSTOM-GRADE SOLUTION 1000 pg/mL Vanadium in 1.4% HNO, (abs)

Catalog Number: CGV1-1, CGV1-2 and CGV1-5

Lot Number: S-QV01080
INORGANIC LARS/RADCHEM LARS

Starting Material: Vanadium Pentoxide DATE RECEIVED: __ 10/83/03_ . ____

Starting Material Purity: 99.999% DATE EXFIRED: ____N/0M300A . _

Starting Material Lot No: 46 DATE OFENED: _____ 10/adjoa_ ..
INORG: __ 2T FO: __ESQe37._

CERTIFIED VALUE: 995 ug/mL

The certified value is the average of the classical wet assay and instrument-analysis unless otherwise specified. - All standards are accurate
to a relative precision of + 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below)

Classical Wet Assay: 999 Hg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

Sufficient number of sample measurements were made to give a minimum relative precision of + 0.3% at the 95% confidence level.

Instrument Analysis: 991 gyg/mL :
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NiIST SRM 3165

Sufficient number of sample measurements were made to give a minimum relative precision of + 0.5% at the 95% confidence level.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/mL:

Custom-Grade solutions tested for trace metalfic 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.

Pr  <0.00003

M Al 0.0095 M Dy: <0.0006 M. - Li<0.001 " M M Te <0.003
M Sb 0.042 M  Er '<0.0005 M - Lu <0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M  Eu -<0.0003 M Mg .0.0089 M Rh <0.0001 M T <0.0001
M Ba <0.001 M Gd <0.0001 Q0 Mn i M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo 0.016 M .Sm <0.0001 M Sn <0.0005
M B <0.007 M  Au -<0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 O Ni <0.05 0O Se <04 M W 0.00055
0 Ca <0.01 M  Ho <0.00005 M Nb  0.00024 0 Si <0.03 M U 0.0011
M Ce <0.0005 0 In <0.07 n. Os M Ag 0.00044 s V

M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 0 Na <0.09 M Yb <0.0001
0O Cr <0.02 O Fe <0.05 o P i M Sr <0.00005 M Y <0.004
0 Co <0.05 M La <0.00005 M Pt <0.0002 n S M 2Zn 0.0041
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
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): 1.013 g/mL

QA :KLnev.o1100208

“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




Certificate of Analygis V

: 010174
CUSTOM-GRADE SOLUTION 1000 pg/mL Zinc in 1.4% HNO, (abs)
Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5
Lot Number: T-ZNQ2015 INORGANIC LARS/FRADCHEM LAES
Starting Matorial e M ‘“ , DATE RECEIVED: ___10/33/e’
tarting Material: ] Inc ivieta DATE EXFIRED: -
Starting Material Purity: 99.999% E_i X,.m ! :.b'[n) “““““ Wiellamad
Starting Material Lot No: J170L26 DATE OFENED: o/anjex
INORG: __ D74\ FO:__F53057___

CERTIFIED CONCENTRATION: 1007 + 2 ug/mL

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 () = X X ‘ Uncertainty (+) = 2”23 1212
n (n)1/2
(x) = mean x; = individual results n = -number of measurements ¥S; = The summation of all significant

estimated errors.

Classical Wet Assay: 1007 = 2 pg/mtL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

Instrument Analysis: 1006 + 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy {ICP) vs NIST SRM 3168a

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 .

0 Al <0.0020 M Dy <0.025 0o L 0.0000050 M Pr <0.0013 M Te <0.13

M Sb <0.0021 M Er <0.021 M Lu <0.0017: M Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <0.013 O Mg 0.00011 M Rh <0.0041 M TI <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M Rb <0.0041 M Th <0.0041
M Be <0.0021 M Ga <0.0041 0 Hg <0.010 M Ru <0.0082 M Tm <0.0017
M Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M Sn <0.021
O B 0.00015 .M Au <0.013 M Nd <0.0082 M Sc <0.041 M Ti <021
M Cd <0.013 M Hf <0.0082 O Ni - 0.000085 M Se <0.033 M W <0.041
0O Ca 0.00022 M Ho <0.0021 M Nb <0.0021 0 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
0 Cr <0.0010 O Fe 0.000045 O P <0.0030 M Sr <0.0021 M Y <0.17
M Co <0.013 M La <0.0021 M Pt <0.0082 0 s <0.020 s Zn

0 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 s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 21°¢): 1.011 g/mL

QA:KL rev.0s17020n

{over)

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% HNO, (abs) 0
Catalog Number: CGAG1-1, CGAG1-2 and CGAG1-5 101 75

Lot Number: T-AG02015 “{ i:d(Jl’T i
s -

Starting Material: Silver Metal DATE : , s SRS
Starting Material Purity: 99.999% T35 PEMED: OB /GLCD
Starting Material Lot No: F15102 ThORG: | RQea . FO: | ES599M.

CERTIFIED CONCENTRATION: 1001 = 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 (3} = > X ; Uncertainty {+) = 2[(25 )21
n (n)‘llz
(x) = mean x; = individual results n = number of measurements ¥'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 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 pyg/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 <0.00010 M Dy <0.00060 o Li <0.000030 M Pr <0.000030 o 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 <0.00010
M  Ba <0.0010 M Gd <0.00010 o Mn <0.00030 M Rb <0.00010 M- Th <0.00010
0 Be <0.00050 M Ga <0.00010 0O Hg 0.00090 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
o] B - <0.0020 o Au  <0.012 M Nd <0.00020 M Sc¢ <0.0010 o Ti <0.00070
[s] Cd <0.0020 - M Hf <0.00020 o Ni <0.0070 o Se «0.036 M W <0.0010
o] Ca <0.000050 M Ho <0.000050 M Nb <0.000060 o Si <0.0030 M U <0.00020
M Ce <0.00050 o In <0.020 n Os s Ag M VvV  <0.00020
M Cs <0.000030 M I <0.00050 M Pd <0.00050 ] Na <0.090 M - Yb <0.00010
0 Cr <0.0020 0 Fe <0.00070 o P <0.030 M Sr  <0.000050 M Y <0.0040
M Co <0.00030 M Lla <0.000050 M Pt <0.00020 o S <0.020 ] Zn <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 rov.08210208

¢ | PR A

Quality Assurance Manager Expires:




(!Eertifitate of Analysis V

CUSTOM-GRADE SOLUTION 1000 yg/mL Arsenic in 1.4% HNO, (abs) 0101 7g
Cataiog Number: CGAS1-1, CGAS1-2 and CGAS1-5

Lot Number: T-AS02019 INQ}E:G&NIE: LABS/READCHEM LAES
DATE RECEIVED: _g,/09/n
DATE EXFIRED: ﬁ‘i ***** -
Starting Material: Arsenic Metal DATE DSEIEIE‘LE)-D -»—-éj}—/—df .@H_m...%,_
Starting Material Purity: 99.999% INOFG N 5& Za;:-?fimﬂéﬂ-é *****
Starting Material Lot No: 23014 LR o ¥ i AN *0: £ 8997/

CERTIFIED CONCENTRATION: 1006 + 3 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[(0Js 222
n (n)UZ
(%) = mean X; = individual results n = number of measurements ¥S; = The summation of all significant

estimated errors.

Calculated Value: 1003 pg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1006 + 3 pg/mL (Average of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3103a.

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 .

Qo Al 0.00030 M Dy <0.012 g L <0.000020 M Pr  <0.00060 M Te <0.060
0 Sb <0.010 M Er  <0.010 M Lu <0.00080 O Re <0.010 M Tb <0.00060
s As M Eu <0.0060 0O Mg <0.000030 M Rh <0.0020 M T <0.0020
M Ba <0.020 M Gd <0.0020 Q0 Mn <0.000030 M Rb <0.0020 M Th <0.0020
M Be <0.0010 M Ga <0.0020 0 Hg <0.012 M  Ru <0.0040 M Tm- <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 O Sn 0.00053
0 B «0.012 M  Au <0.0060 M Nd <0.0040 M Sc¢ <0.020 M Ti <0.10
M Cd <0.0060 M Hf <0.0040 M N <0.016 M Se <0.016 M W <0.020
0 Ca <0.0015 M Ho <0.0010 0O Nb <0.0020 O Si 0.0077 M U <0.0040
M Ce <0.010 M In <0.020 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 O Na 0.00096 M Yb <0.0020
M Cr <0.010 O Fe <0.0011 0 P <0.0026 M Sr <0.0010 M Y <0.080
M Co <0.0060 M Lla <0.0010 M Pt <0.0040 0 S <«0.025 0 Zn 0.00019
M Cu <0.012 M Pb <0.0060 0 K 0.00096 M Ta <0.014 M Zr <0.010
M - checked by {CP-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 aev.0512020n )

{over) /

Inorganic Ventures, Inc.

195 Lehigh Avenue  Suite 4 « Lak d, NJ 08701 i M

o} ue * Suite AKEWO0O0 QuahtyvAssurance anager m
Orders: 800-669-6799 « FAX (732) 901-1903 1 5 ZUU a
Technical Support: 800-569-6799




@ertititate of Analysgis

CU?T‘GI?II-GRADE SOLUTION 1000 pg/mL Lead in 0.35% HNO, (abs) 01017

Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5

Lot Number: T-PB02110 INORGANIC LAES/RADCHEM LAEBS
DATE RECEIVED: ____i0/3/09_ ______
Starting Material: Lead Nitrate DATE EXFIRED: ____ | n/oy/aees
Starting Material Purity: 99.995% DATE OFENED: LQ/.@Q_ZQQ ________
Starting Material Lot No: 22150 INOFRG: 3735"_""""@0: £53057

CERTIFIED CONCENTRATION: 1004 = 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 (%)} = )y X - , Uncertainty () = 2|(Zs N
n (n)'?
(%) = mean x; = individual resuits n = number of measurements  }S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 2 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 995 + 8 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3128

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 unceriainties. 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-M$ were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

0 Al <0.040 M_ Dy <0.00060 M Lli <o0.0010 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 <«0.020 M Tl <0.0050
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 <0.090 M Ru <0.00020 M Tm <0.000040
M Bi <0.0010 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 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 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 0 In <0.030 n Os i Na M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 M Sr 0.00034 M Yb <0.00010
M Cr <0.00050 0 Fe <0.050 0 P <0.050 n S M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 M Ta <0.00070 M Zn <0.0020
M Cu <0.00060 s Pb n K M Zr 0.00120
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): 1.002 g/mL © (over)

"QA:KSL ger.os17027s

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Y | EXPIRES |

Orders: 800-669-6799 » FAX (732) 901-1903 Sy
Technical Support: 800-569-6799 iyib
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@erti’iitate“uf Analysis

RADE SOLUTION 1000 pyg/mL Antimony in 0.7% HNO, (abs) / 3%
Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5 )

rtaric Acid

- T- INORGANIC LABRS/RADCHEM LARS
Lot Number: T-SB02074 DATE RECEIVED:  _ 0A/m/jo.
' i ial: A DATE EXFIRED: OA/OV/ACOR
Starting Material: . Antimony Metal . ‘ R fe
Starting Material Purity: 99.995% DATE OFENED: _____( 0/(dle>

Starting Material Lot No: E14H25 INORG: X857 FO:_¥530e0. .

CERTIFIED CONCENTRATION: 1003 + 2 uyg/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 (%) = 2 x ; Uncertainty (£) = 2|§Es )22
n (n)‘IIZ
{x) = mean x; = individual results n = number of measurements '¥S;, = The summation of all significant

estimated errors.

Calculated Value: 999 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1003 + 2 yg/mL {(Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP} vs NIST SRM 3102a.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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,

Al <0.0050

M .M Dy <0.00060 M L <0.0010 M Pr  <0.000030 n Te
s Sb 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 0.00030
0 Ba <0.020 M Gd <0.00010 M Mn  0.0080 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 0 Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi . 0.00070 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 n  Sn
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 <0.050 0O Se <0.40 M W <0.0010
0 Ca <0.020 M Ho <0.000050 M Nb <0.000050 Q0 Si <0.020 M U <0.00020
M Ce 0.0018 O 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  0.03t O Fe <0.050 0 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 fev.0822020n
= ’ Exéiresé

Inorganic Ventures, Inc. ,,

195 Lehigh Avenue ¢ Suite 4 ¢ Lakewood, NJ 08701 : Quality Assurance Manager

Orders: 800-669-6799  FAX (732) 901-1903 | EXPIRES |

Technical Support: 800-569-6799 152004




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

ptificat v F 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 1SO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

010179
2o 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

e e 1 AT 7 AT | A Py def A
Starting Material Purity (%):  99.9971 I“{r ‘}"f” ,v;-vé;;gbm RADE: :/ l;) g[(;::u 3P

. . "y ot W3] ¥ Sinrs evssn 0 steas seem oo

Starting Material Lot No C09L08 0 LR TRED: '_:MWM o/ &Qph_m_m_._m_m
Matrix: 1.4% (abs) HNO3 D OFEMED: .. :

30 CERTIFIED VALUES AND UNCERTAINTIES
‘ Certified Concentration: 995 + 3 pg/ml

Certified Density: 1.010 g/mL (measured at 22° C)

The Certified Value is based upon the most precise method used to analyze this CRM: The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (O3 = erxy = mean
n ¥ = individual results
‘ : n.= hurrber of measurerents
Uncertainty (+) = _2[{ers,F'? ES = The sunmrmation o all significant estirrated errors.
ke (Most cormon are the errorsfrominstrurrental measurerrent,

weighing, diution tovolurre, and the fixed error reported onthe
NIST SR certificate of analysis.)

.0  TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

i "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually
natlonal or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

11 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified vaiue are
reported, taking 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 ug/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2




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
(nstitute 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, 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 pug/mL

Custom-Grade solutions are tested for trace metaliic 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 0.00017 M Dy < 0.01196 O ti < 0.00003 M Pr < 0.00060 M Te < 0.05981
M Sb 0.00160 M Er < 0.00997 M Lu < 0.00080 O Re < 0.00900 M Tb < 0.00060
O As < 0.00500 M Eu < 0.00598 O Mg < 0.00003 M Rh < 0.00199 M TI < 0.00199
M Ba < 0.01994 M Gd < 0.00199 M Mn < 0.00798 M Rb < 0.00199 M Th < 0.00199
O Be < 0.00009 M Ga < 0.00199 O Hg 0.01950 O Ru 0.00220 M Tm < 0.00080
M Bi < 0.00080 M Ge < 0.01196 O Mo < 0.00400 M Sm < 0.00199 M Sn < 0.00997
O B < 0.00006 M Au < 000598 M Nd < 0.00399 M Sc < 0.01994 M Ti < 0.09969
M Cd < 0.00598 M Hf < 0.00399 O Ni < 0.00090 S Se M W < 0.01994
O Ca  0.00200 M Ho < 0.00100 O Nb < 0.00400 O & 0.00055 M U < 0.00399
M Ce < 0.00997 M In < 0.01994 n Os M Ag 0.00070 M VvV < 0.00399
M Cs < 0.00060 M Ir < 0.00997 M Pd < 0.00997 O Na 0.00355 M Yb < 0.00199
M Cr < 0.00997 O Fe 0.00060 O P < 0.00300 M Sr < 0.00100 M Y < 007975
M- Co < 0.00598 M ta < 0.00100 M Pt < 0.00399 (OIS 0.00500 M Zn < 0.03988
M Cu < 0.01196 M Pb < 0.00598 0 K 0.00070 M Ta < 0.01396 O Zr < 0.00040
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference bn - 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 010180

Storage & Handling - Keep tightly sealedwhen not in use, Store end use st 20 £ 4€. Do not pipet from cortainer. Do nat retum
pottions removed for pipetting to contairer.

Atamic Weight; Valence; Coordination Humber; Chernical Form in Solution - 78.96; +4, 6, H:Se0s :
Chemical Compatibility - Soluble in HCI, HNOg, HP 0., H:S0. andHF acueous matrices andwater. It is stable with most
inorganic anions but many cationic metals form the insoluble selenites under pH neural corditions. Yhen fuorinated andfor under
acidic conditions precipitation is typically not a problem & mockerete o low concertretions.

Stability - 2-100 pph levels- stable for morths alone or mixedwith ather elements & equivalent levels - in1 % HNO / LDPE
container. 110,000 ppm solutions chemically stable for years in 1-5%HNOg / LDPE cortainer.

Se Containing Sanpkes lﬁ ration and Solution) - Metal (Soluble in HNO, ); Oxides (Readily soluble in weter); Minerals and
alloys (Add digestion with rl\%?or HNQg f HF ) Oroanic Matrices (Acid digestion with hot concentrated H S0, accompanied by the
careful dropwise addition ofH -0, until clear)

&tamic Spectroscopic infonmation (ICP-OES D.Ls aregiven as radial/axial view):

Techniqueline Estimated D.1. Order Type  Interferences funcerlined indicates  severe st wifiorcs.)
ICP-OES 196.026 nm 008 /0006 pgimL 1 atom Fe

ICP-OES 203985nm 0.2 1005 pgmb 1 atom Sb.Ir,Cr, Ia

ICP-OES 206.279nm 03/016 pgml 1 atom Cr Pt

ICP-MS 82 amu 200 ppt a M b Ok o

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

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 Iinternational 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 (Sli), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Nethertands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENORY), 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
(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) i

INCIREANTE LABS/RADCHEM LARGTS- 2f D
DATE IVED: OGO e

DATE EXPIRED: [0V 00K
DaATE DPENED: i

' INOFG:  wysa. . PO




11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CrM SHELEF LIYLE

\

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 / 1V 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:

AN
PR

Vo Wl U T

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator )Cgé& W

Certificate Approved By: Katalin Le, QC Supervisor ¢
' up Yon e Ao

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 1




CUSTOM GRADE SOLUTION
Catalog Number: CGTL1-1, CGTL1-2 and CGTL1-5

Lot Number: T-TLO1075

@etttfttate of Analysis V

1000 pg/mL Thallium in 0.5% HNO, (ab
Mg/m in (as) 010181

INORGANIC LABS/RADCHEM LABS

DATE RECETVED: ___o\A /03 ..

VATE E"F: IRED: o\ b &
o pawnee  Gare oren. 8lldgs
arting . o G FO: _FSe —
Starting Material Lot No.- 59001 TNORES ,._._439.33———-» -E38012.
CERTIFIED CONCENTRATION: 997 = 1 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 (x) = 2 x ; Uncertainty (£) = ZHES 222
: n (n)1l2
“{%) = mean x; = individual results n = number of measurements YS;, = The summation of all significant

estimated errors.

Calculated Value: 1000 Hg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 997 + 1 pyg/mlk (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3158.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.

An ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pum.

Al

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL

QA KL Rev. 03‘40ZDN

'S L

O - checked by ICP-OES

i - spectral interference

Inorganic Ventures, Inc.
195 Lehigh Avenue » Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799

n - not checked for

Quality Assurance Manager

.

o] <$.040 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030

M sb  0.000080 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 s T

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 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
O B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050

M Cd  0.00080 M Hf . 0.0010 O 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 QO 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 0 Fe <0.050 Q 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 0.015

M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050

s - solution standard element

(6ver) )




- Certificate of Analygisg

SRADE SOLUTION 1000 gg/mL Boron in H,0

Catalog Number: CGB1-1, CGB1-2 and CGB1-5 010182
Lot Number: T-B02038 INORGANIC LARS/RADCHEM LARS
DATE RECEIVED: ¢ ONVIAN[Od
- il DATE ‘EXFIFED: _____02/0)/acen
Starting Material: H,BO, S EArAEDE 03/ e
Starting Material Purity: 99.999% DAT t’ __OHZN&D: __.*,__.?"3_@../_1:‘3193 ~~~~~~~
Starting Material Lot No: S-B02032 INOFGE: 2958 FO: _FsS30e0 ..

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 (%) = J_ X : Uncertainty (+) = 2“23 N
n (n)‘l/Z
(x) = mean x; = individual results n =:number of measurements ¥S; = The summation of all significant

estimated errors.

Instrument Analysis: 1001 + 3.ug/mL : o
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3107.

- TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL:

Custom Grade solutions tested for trace metallic impurities by 1CP-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.

Li ~<0.000024

O Al <0.00090 M Dy <0.0060 Q_ M Pr.<0.00030 M Te <0.030
M Sb <0.00050 M Er <0.0050 M Lu <0.00040 M Re -<0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 0 Mg <0.000060 M Rh <0.0010 M T <0.0010
0O Ba <0.00010 M Gd <0.0010 O Mn <0.000023 M Rb <0.0010 M Th <0.0010
0O Be <0.00017 0O Ga <0.0016 0O Hg <0.015 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
s B M Au <0.0030 M Nd <0.0020 0 Sc <0.000023 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 O Nii <0.0023 O Se <0.0062 M W <0.010
O Ca <0.000070 M Ho <0.00050 M Nb <0.00050 0 Si 0.00067 M U <0.0020
0O Ce <0.0030 M In <0.010 n  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 O P <0.0025 M Sr <0.00050 M Y <0.040
0O 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 O 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 rev.07310208

{over)

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager F i
" Orders: 800-669-6799 » FAX (732) 901-1903 182004-

: Technical Support: 800-569-6799
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Certificate of Analysis Pz

fadas

CUSTOM-GRADE SOLUTION 1000 pg/mL Molybdenum in H,0 tr. NH,0H E=ob b
Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-5 e
010183 &.:l We - (ﬁ

Lot Number: T-MO01130 LoEDd
R VAR T

Starting Material: Ammonium Molybdenum Oxide ZeL !
Starting Material Purity: 99.9943% = W s :'_’
Starting Material Lot No: 21410 "%‘ = = Z S
Sooas

CERTIFIED CONCENTRATION: 997 + 3 Hg/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[(Qs )2
n . (n)112
(X} = mean x; = individual results n =-number of measurements Y'S; = The summation of all significant

estimated errors.

Calculated Value: 1000 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 997 + 3 pg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3134.

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

0 Al <0.050 M Dy <0.012 0 Li. <0.010" 0 Pr <0.10 i Te

M Sb 0.0094 M Er <0.010 M- "Lu- < 0.00080 M Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060 O Mg <0.050 M Rh <0.0020 M T <0.0020
M Ba <0.020 ‘M Gd <0.0020 M Mn <0.0080 M Rb 0.025 M Th <0.0020
M Be <0.0010 M Ga <0.0020 i Hg : M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 s Mo M Sm <0.0020 M Sn <0.010

0O B <0.50 M Au <0.0060 O Nd- <0.050 O Sc <0.0560 O Ti <0.0050
0O Cd <0.50 M Hf <0.0040 M Ni <0.016 M Se <0.016 M W 0.056*
0O Ca 0.00026 M Ho <0.0010 O Nb <0.10 0 Si <0.10 M U <0.0040
0 Ce <0.050 M In 0.0024 n Os M Ag <0.0040 M V  <0.0040
M Cs <0.00060" M Ir <0.010 M Pd <0.010 O Na <0.10 M Yb <0.0020
M Cr <0.010 0O Fe <0.50 i P M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 i S M Zn <0.040
M Cu <0.012 M Pb < 0.0060 0 K 0.0098 M Ta <0.014 M Zr <0.010
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
*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 (over)

QA:KL Rev.07310208

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 + Lakewood, NJ 08701 Quality Assurance Manager
 Orders: 800-669-6799  FAX (732) 901-1903 LEXPIRES |
" Technical Support: 800-569-6799




* Qtertifitate of Analysis

“GRADE SOLUTION

1000 pg/mL Phosphorus inH,0 0919184
Catalog Number: CGP1-1, CGP1-2 and CGP1-5
Lot Number: T-P01118 TNORGANID LABS/RADUHEM LAES
Starting. Material: Phosphoric Acid li(«;i :I\ lh:i{ o T QSi‘iL/D&-- o
Starting Material Purity: 99.999% DATE OFENED: SRR X VAW Lo o). SS—
Starting Material Lot No: J18804 DATE OFENED: B OW A W 1<) S—
INORG:  YodQ Pl £52180

CERTIFIED CONCENTRATION: 1004 = 2 ug/mlL

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 (s) = J_ X, Uncertainty () = ZHES 4272
Y .

(n)1/2
(%) = mean Y8, = The summation of all significant

X; = individual results
- estimated errors.

i = number of measurements .

Classical Wet Assay: 1004 = 2 pg/tﬁL -
Method: Acidimetric Titration vs NIST SRM 84k'KHP. .

Instrument Analysis: 1000 + 3 ﬁglmL

Method: Inductively Coupled Plasma Spectroscopy {

ICP). vs NIST.SRM 3139a.

The independent sampies t-test.was tsed to determine if there is agreement between the above assay methods at the 95% confidence interval.

TRACE METALLIC IM

Al
Sb
As
Ba
Be
Bi

B

Cd
Ca
Ce
Cs
Cr
Co
Cu

EEEREREOREERIZEIZIRIO

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL

<0.040
0.012
<0.0010
<0.0010
<0.000050
<0.000040
<0.0070
<0.00030
<0.010
<0.00050
<0.000030
<0.00050
<0.00030
0.080

QA:KL Rev.12200208

Dy
Er
Eu

EEOoORREREREREERERR

O - checked by ICP-QOES

Both methods were compared and showed agreement w|
CRM. :

ithin the stated uncertainties. This agreement is:a confirmation of the accuracy of this

PURITIES DETERMINED BY ICP-MS AND ICP-OES IN ug/mL:
Custom-Grade solutions tested for trace metallic impurities'by ICP-MS were ana‘iyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the.removal of particlles down t6-0:3 um.

<0.00060
<0.00050
<0.00030
<0.00010

0.00070

<0.00060
<0.00030
<0.00020
<0.000050
<0.030
<0.00050
<0.050
<0.000050
<0.00030

BIEeEPREoRERORIRIZIE

Li
Lu
Mg
Mn

Nd
Ni

3720z

Hg ‘N
Mo

<0.0010
<0.000040
<0.0030
<0.00040
<0.020
<0.00020
<0.00020
<0.050
<0.000050

<0.00050

<0.00020

i - spectral interference

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 = Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903

Technical Support: 800-569-6799

Pr:
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta

EPIERERIOR FERIEERIEIR

<0.000030
<0.00010
<0.00010
<0.00010
<0.00020
<0.00010

<0.40
<0.020
<0.00020
<0.090
<0.000050

<0.00070

n - not checked for

Quality Assurance Manager

Te
Tb
TI
Th
Tm
Sn

Yb
Y
Zn
Zr

EERERREREPRERRERIRIZ
<csgd

<0.0030
<0.000030
<0.00010
<0.00010
<0.000040
<0.00050

<0.0010
<0.00020
<0.00020
<0.00010
<0.0040
0.00356
<0.00050

s - solution standard element

{over)

012094




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),
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.”
040485
bo  DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Silicon in Hz0 tr. HNOs tr. HF
Catalog Number: CGSl1-1, CGSI1-2, and CGSI1-5
Lot Number: W-S102082
Starting Material: Sio2 INDRE '
Sterting Material Purity (%): ~ 99.996367 Dine aanIC LABRS/RADCHEMN LABST- 143
Starting Material Lot N ELETVED:  O0/80/00 ..
arting Material Lot No C05310C DATE EXFIRED: ___OT/oy /0%
Matrix: H20 tr. HNOs tr, HF  DATE OFERED: K/ ADLOR -
INORG: 4153 FO: __F5370_
3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1000 + 5 pg/mL
Certified Density: 1.002 g/mL (measured at 22° C)
The Certified Value is based upon the most precise method used to-analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty: - /
Certified Value (00 = erx, (Y= mean
n %= individual resulis
n = nurrber of measurenents
Uncertainty (&) =_2[(ers, 8= 89S = The summation o all significart -estireted errors
= (Most conmmon are the errorsfrominstrurrental measurenent,
‘ -welighing, dilution to volurre, and the fixed error reported onthe
- NIST &R certificate of enalysis)
40 TRACEABILITY TO NIST AND VALUES OBTAINED BY IVNDEPENDENT METHODS

0 “Property of the resuit 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.

41 Assay Method #1 1000 £ 5 pg/mL (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



5.0
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Al

=

Sb

=

As
Ba

=S

Be
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Bi

o]

B

=

Cd

(@]

Ca

=

Ce
Cs

0 2

Cr
Co
Cu

10 I

M - Checked by ICP-MS

6.0

4.2

4.3

4.4

BALANCE CALIBRATION - All balances are checked daily-using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NJST). The NIST Traceablhty numbers arg 692476 [ 5 1 and 692476A - Class 2.
The NIST test number is 822/260017-98: Alf analytical bal y Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a ciass1 andfor-class 2 aﬁﬁgﬂ welghf set. These welghts are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. _-Z— e

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/P 14452, 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 used in the
manufacture and quality contro! of Custom Grade Standards.

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 particies down to 0.3 ym.

<

<

0.02730 M Dy < 0.01358 O Li < 0.00009 M Pr < 0.00068 M Te < 0.06791
0.00113 M Er < 0.01132 M Lu < 0.00091 M Re < 0.00226 M Tb < 0.00068 “ -
0.02264 M Eu < 0.00679 O Mg < 0.04991 M Rh < 0.00226 M Tl < 0.00226
0.02264 M Gd < 0.00226 M Mn < 0.00906 M Rb < 0.00226 M Th < 0.00226
0.00091 M Ga < 0.00226 O Hg < 0.04991 M Ru < 0.00453 M Tm < 0.00081" %+
0.00091 M Ge < 0.01358 M Mo < 0.00453 M Sm < 0.00226 M Sn < 001132
0.02409 M Au < 0.00679 M Nd < 0.00453 0 Sc < 0.00091 QT 0.01325
0.00679 M Hf < 0.00453 O Ni < 0.01044 M Se < 0.01811 M W < 0.02264
0.00135 M Ho < 0.00113 M Nb < 0.00113 s Si M U < 0.00453
0.01132 M In < 0.02264 n Os M Ag < 0.00453 o} < 0.00408
0.00068 M Ir < 001132 M Pd < 0.01132 O Na  0.02008 M Yb < 0.00226
0.00681 O Fe < 0.00499 O P < 0.02269 O Sr < 0.00032 M Y < 0.09055
0.00679 M La < 0.00113 M Pt < 0.00453 0 s 0.11342 M Zn < 0.04528
0.00454 M Pb < 0.00679 0 K < 0.00771 M Ta  0.00200 M Zr < 0.01132

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 comrection coefficients

For detection limit and linearity studies

For additionai intended uses, contact IV Technical Staff

s - Solution Standard Element



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010186

Storage & Handling - eep tightly sealedwhen not in use, Store end use at 20 + 4=€. Do not pipet from cortainer. Do net refum
pottions removed for pipetting to container.

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 28.0855; +4; 6; Si(OHMF)*

Chemical Compatibility - Soluble in HCI, HF, HgP O. H2SO. and HNO, ais the Si(OH)(F)*. Avoid neutral to basic media.
Unsteble at ppm levels with metals that would pull F-evway G.e. Do nat mixwith Alkaline or Rare Earths, or high levels of transition
elements unless they are fiuorinated). Stablewith most inorganic anionswith atendency to hydrolyze forming silicic acid (silicic
acidis soluble upto ~100 ppm in water) in all dilute acids except HF . - v ]
Stability - 2-100 ppb levels - stability unknoan - (alone or mixed with all other metals) as the Si(OH).(F)>. 1-10,000 ppm single
element solutions as the SI(OH),{F),* chemically steble for yeers in 25 % HNO, ftrace HF in a LDPE containet.

Si Containing Samples (Preparation and Solution) - Metal (Solukle in 1:1:1 H0 /HF JHNOg) Oxide - Si0,, amorphic (Dissolve
by heating in 1:1:1 HL0 fHF /HNOgY Oxidle - quartz (Fuse in Pi"nithNa:COg); Geological Samples (Fuse in Pi®ith NaC O,
followed by HCI solution ofthe fuseate), Organic Metrices containing siicetes and non volatile silicon compounds (Dry ash et
450~ in Pt and dissolve by gently warming with 1:1:1 HO /HF 7 HSO o fuse § ash with NaC O, snd dissolve usesate with HCI S
H:0 3 Silicone Qils - dimethy| silicones depolymerizeto form voletile monomer units when heated (Measure directly in alcoholic
KOH /xylene mixturewhere sample is tregted first withthe KOH a 60-100 % to"unzip"the Si-0-Si polymeric structure or digest
with concentrated H2S0J/H,0: followed by cooling and dissolution of the dehydrated silicawith HF.) Note that the direct analysis of
sificone oils in an organic solvent will result in false high results due to high vapor pressure of volatile monomer units like
hexamethylcycldrisiioxane. The KOH forms the Kz 'Si(CH, 0" saltwhichis not volstile et room temperature.

Atamic Spectroscopic information (ICP-OES D.L.5 aregiven as radial/axial view):

Techniqueline Estimated D.L. Order Twpe Interferences (undetined indicates severe stwibioncs.)
ICP-OES 251611 nm 001270008 pgiml. 1 ion Ta, U, Zn, Th

ICP-OES 212.412nm 002 70.01 pgimL 1 ion Hf, Os,Mo, Ta

ICP-OES 283158 nm 003 /0.004pginl 1 ion Ta, Ce, Cr,Cd, Th

ICP-MS - 28 amu - 4000 - 8000 ppt néa M’ "N, 'C"O

HF Note: This standard should not be prepared or stored in glass.

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

10.1 I1SO 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 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 (Sll), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENORY), 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 (NABY), 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)

INORSANIC LABS/RADCHEM LAEST?3.9 43

DATE RECEIVED: ___0G/0/0> . _
DATE EXFIRED: ____OT/0V/900%
DATE OFENED: ___ 0G/ADCD

INORG: _W\S3 FO: _ESadTI0 .



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

CIM SHELE LIVE

h
1 Yuar

R el Lk
e\

41.1 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. ra

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 usefut life. :

Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’' recommendations that solution standards be
assigned a one-year expiration date.

Expiration Date:

7112085

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

R =

Certificate Approved By: Katalin Le, QC Supervisor ' it &

Certifying Officer: Paut Gaines, Chemist, Senior Techﬁical Director P ' 1

Certification Date: February 24,2003 ..



Certificate of Analpsis

CUSTOM-GRADE SOLUTION 1000 pg/mL Titanium in 1.4% HNO, (abs) tr. HF

187

Catalog Number: CGTI1-1, CGTI1-2 and CGTI1-5 This standard should. not be prepared or stored. in glass.
Lot Number: T-TI02039 INORGANIC LARS/RA c:}fm LARS
_ DATE RECEIVED: _ /A0
Starting Material: Titanium Metal DATE EXFIRED: ja) 43 7
Startlng Material PUrity: 99.999% DATE DF_‘.E[\IED: ”—w/_zjzg -0 ’ —-_71/. u
Starting Material Lot No: F29114 . T " e YV
INORG: __3 26 FO:_/F 52061

CERTIFIED CONCENTRATION: 1010 + 3 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[(0s )2'?
n (n)1l2

(x) = mean x; = individual resuits n = number of measurements YS; = The summation of all significant
: : estimated errors.

Calculated Value: 1002 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1010 + 3 pg/mL (Average of 3 runs) : )
Method: Inductively Coupled Plasma Spectroscopy {ICP).vs'NIST SRM 3162a.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL:

Custom-Grade solutions tested for trace metallic impuritiesy 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,

Li.7«<0.0010

& Al <0.010 M Dy <0.00060 M 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 0 Mg <0.020 ‘M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn.. 0.0020 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.050 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 <0.050 M Au <0.00030 M Nd '<0.00020 0 Sc <0.0020 s 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 0 Si <0.010 M U <0.00020
M Ce <0.00050 0 In <0.020 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.12 M Yb <0.00010
M Cr <0.00050 O Fe <0.010 i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M la <0.000050 M Pt <0.00020 i S M 2Zn 0.19
O Cu <0.040 M Pb <0.00030 n K 0.23 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): 1.011 g/mL
QA:KL rev.0s05020n '

(over)

' Inorgnic eres, Inc.

195 Lehigh Avenue  Suite 4 + Lakewood, NJ 08701 Qualty Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903 1 : ZUU —J
* Technical Support: 800-569-6799 cLUl




inorganic ventures / iv labs
R T 1951eh|gh 'é\:/veﬂhue,' 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

010185
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.”

20 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 A

Starting Material: SrCo3 INORGANIC LABS/RADCHEM LAESGT- 403

Starting Material Purity (%):  99.9951 DATE RECEIVED: ____Q06/90/0> ____._

Starting Material Lot No 22593 DATE EXPIRED: _ ¢ oT/0\ /300N __ .

Matrix: 0 DATE OFENMED: ______ OL/AR/0D
' 0.1% (abs) HNO3  7pra: __n)15M4 FO: __E52370

30 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 998 +2 pg/m‘L‘ A ‘
Certified Density: 1.000 g/mL (measured at 22° C)

The Certified Value is based upon the most precise hjemod used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty; \

Certified Value (%) = 2x; (%) =mem
X = individual results

n
v n'= number of measurements
Uncertainty (1) = 2[(& i e Y'S = The:summation of all significant estimated errors.
. (n)y' ) -~ {Most common are the errors from instrumental measurement,
weighing, dilution to. volume, and the fixed error reported on the
, : - NIST.8RM 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. : e e Y .

40  TRACEABILITY TO NIST AND VALUES OBTAINED BY iNDEPENDENT METHODS

* “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10) : ’ )

+ 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 #1 998 + 2 pg/mL
EDTA NIST SRM 928 Lot Number: 880710
Assay Method #2 1002 £ 8 ug/mL

ICP Assay NIST SRM 3153a Lot Number: 990906




42 BALANGE CALIBRATION - All balances are checked daily using in-hoase procstiurezrumber 6-IMM-001. The-weights used

4.3

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: f.and 692476A ~ Glass: 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 tab. 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.

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 resuit 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 < 0.00600 O L < 000003 M Pr < 0,00030 Q Te < 0.10000.

M Sb < 000050 M Er < 900500 M Lu < 900040 - M Re < 000100 M Tb < goo030

O As < 0.00500 M Eu < 0.00300 O Mg  0.00037 Q Rh < 000600 M Tl < 000100

M Ba  0.04001 M Gd < 000100 O Mn 000018 i Rb M Th < 000100

QO Be < 0.00009 M Ga < 0,00100 QO Hg < 0.01500 O Ru < g,00300 M Tm < 900040

M Bi < 0.00040 M Ge < 0.00600 M Mo < 0.00200 M Sm < 000100 M Sn < 0.00500

Q B < 000060 M Au < 000300 M Nd < ¢.00200 M Sc < 0.01000 M Ti < 005001

M Cd < 0.00300 M Hf < 000200 Q Ni < 000300 O Se < 0.05000 M W < 001000

0 Ca  0.03600 M Ho < 000050 M Nb < 000050 O Si 0.00056 M U < 0.00200 o
M Ce < 000500 Q In < 0.00200 n Os M Ag < 0.00200 M < 0.00200

M Cs < 0.00030 M Ir < 000500 O Pd < 0.00400 Q Na  0.00520 M Yb < 900100

Q Cr < 0,00080 Q Fe 000080 O P < 0.00480 s Sr Q Y < 0.00004

M Co < 9.00300 M La < 000050 M Pt < 000200 n S M Zn < 0.02000

O Cu < 0,00140 M Pb < 000300 O K < 000170 M Ta < g.00700 M Zr < 900500

M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Eiement
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 o container.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 87.62; +2; 6; Sr(H:O)**

Chemical Compatibility - Soluble in HCl, and HNO;,. Avoid H.SO,, 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 fusionin Pt
followed by HCl dissolution); Organic Matrices (Dry ash and dissolution in dilute HCI).

Atamic Spectroscopic Information (ICP-OES D.Ls are given as radial/axial view):

TechniguelLine Estimated D.L. Order Type Interferences (underlined indicates severe at= concs.)
ICP-OES 407.771nm  0.0004 / 0.00006 ug/mL
ICP-OES 421.552nm  0.0008 / 0.00004 pg/mL ion Rb
ICP-OES 460.733nm  0.07/0.003 pg/mL gtom Ce

1 ion U, Ce
1
1
ICP-MS 88 amu 1200 ppt n/a M 2Ge™0, 17°Yb?, 7eLur?, ToHf?



8.0
9.0
10.0

11.0

HAZARDOUS INFORMATION.1 Plegae refer to the:enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - - This s
QUALITY STANDARD—DOCUMENTATION

4 and is guarantéed to be homogeneous.

010189

10.1 1SO 9001: 2000 Quality Management System Reglstratlon QM Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI -RAB)
Standards Councit of Canada (SCC)
Dutch Councit 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 (QM!), Hong Kong (HKQAA),

Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),

Hungary (MSZT), Ireland (NSAI), Israel (SH), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENORY), 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 A2L A 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), 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 10CFRS50 Appendix B - Nuclear Regulatory Comniission
- 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

CRM SHELF ‘LlAFE'

_ L
'\ Useful Life 1 Year
Y

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

11.2 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: IEGIEEN

J
 INDRGANIC LARS/RADCHEM LAESY.308Q 0182004
DATE RECEIVED: oejao[o;‘; ’

DATE EXFIRED:

DATE OPENED: (Y4 3_1_93 ________
INORG: __M156% - __ FO: __F29D70




12.0

NAMES AND SIGNATURES OF CERTIFYING OFFICERS -

Certificate Prepared By: Debbie Newman, QA Administrator
Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director
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lnorganlc ventures /I iv labs

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

-cer'tificate 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),
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.” 010 190
DESCRIP’!‘ION OF CRM  Custom-Grade 1000 pg/mL Tin in H20 tr HNO3 tr HF
Catalog Number: CGSN1-1, CGSN1-2, and CGSN1-5
Lot Number: T-SN01110
Starting Material: » #1, #2 SN SHOT

Starting Material Purity (%); 99.9969 :
g y (%) INORGEANIC LARS/RADCHEM LAESTy10f 3

Starting Material Lot No AAJM H12H17, A23F09  DATE RECEIVED: ) _/_ /o>

Matrix: H20 tr HNOs tr HF ~ DATE EXPIRED: ___ ujov/3o04
DATE OFENED: __ ¢ 2D[AB/OD

CERTIFIED VALUES AND UNCERTAINTIES IMORG: _M0QG FO: _F53107 __

Certified Concentration: 1003+ 5 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
calcuiation of the certified value and the uncertainty:

Certified Value (00 = ery, '(I:)l = ean
n = individual results
, n = :nurrber of measurerrents '
Uncettainty {+) =_2l{er's,¥'2 BS = The summation of all significant estirreted errors.
n= (Most conmron are the errar sfrom Instrurrertal measurenvent,

“weighing, dilution to volume, and the fixed errar reported on t he
NIST SFM certificate of anatysis)

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 intemational 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 eiror and the measurement; weighing and volume dilution errors.

4.1 Assay Method #1 1003 £ 5 pg/mL (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-hdise proceduré number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and.are-fraceable to the Nafional ...
Institute of Standards and Technology (NIST). The NIST Traceabihty 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 andor 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 ldentification 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.

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pug/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 0.00100 M Dy < 0.01217 O Li < 0.00002 M Pr < 0.00061 M Te < 0.06087
O 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 O 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

O B < 0.01200 M Au < 0.00609 M Nd < 0.00406 M Sc < 0.02029 M T < 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 0 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

8.0
9.0
10.0

INSTRUCTIONS FORTHE CORRECT USE:OF THIS REFERENCE MATERIAL 010191

- - Storage & Handling - Keeptightly sealedwhen notin use~Store.and use ot 20 + 4€. Do ot pipet from cortainer. Do nat retum
portions removed for pipetting to container. o :
Atamic Weight; Valence; Coordination Humber; Chermical Form in Sokution - 118.710; +4; 4,5, 8,7,§ Sn(OH),F,*
Chemica patibility - Soluble in HCE and dilute HF / HNO,. Awid neutral to basic media. Unstable et ppm levels with metals
thatwvould pull F-eway. (.e. Do not mixwith Alkaline or Rare Earths or high levels of transition elements unlessthey are
fluorineted.) Stable with most inorganic anions provided # is in the chemical form shown above.
Stability - 2-100 ppb levels steble (alone or mixed with all other metals thet are & comparsble levels) asthe Sn(OH)F - for 1 year
in 1% HNO, fLDPE cortainer. 1-10,000 ppm single element solutions esthe SA(OH)F - chemically stable for years in 2-5% HNO,
{trace HF in a LDPE contairer.
sn Curta'nin% Samples (Preparation and Solution) - Metal (Solude in HF THNO, or HCI); Oxides - SO (soluble in HCD, SnO,

-very resistent

o all acids induding HF (Fusionwith equal parts of Na O, end S. It isthen soluble in water o dilute acids asthe

thiostannate.), Alloys (Trest first 0.1 g with 10mL conc. H.S0. to hoiling urtil the alloy disintegretes and nearly all of the sulfuric
acidis expelled. Then edd 100 mL O, free weter and 50 L of conc HCI or transfer to & plastic container and add 1 mL HF in
either case warming gertly to bring about solution.} Organic Metrices(Volatility and precipitation of the insoluble stennic oxde are
prablems. Consutiation of the iiterature should be made for individual matrices 7 Sn compounds.)

Atamic Spectroscopic Information (ICP-OES 0.L5 aregiven ag radial/asial view):

Technigueline Estimated D.L. Order Type Interferences funderlined indicates severe st wifioncs.)
ICP-OES 189.989 nm 0.03/0003 ugml. 1 ion

ICP-OES 242949nm 0.170.01 yginl 1 stom W, Mo, Rh Ts, Co

ICP-MS  120amu 5 pot n/a M '*Te, '**Ru*0, '*Pd*0

HF Note: This standard should not be prepared or stored in glass.

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1

10.2

10.3
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10.5

10.6

1S0O 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),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
ISO/IEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

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)

10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

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

MIL-STD-45662A (Obsolete/Observed)

INORGANIC LARS/RADCHEM LARS P9 969

DATE RECEIVED: ____3/9Gfox
DATE EXFIRED: ____Y/oy) Qoo
DATE OFENED: __ B/A% /D




11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

R M SHELE LIFE

‘ .

11.1 V Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentaliy 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 extendéd 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.

Certification Date: December 17,2002

=R
182004

Expiration Date:

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Adminis&ator ; 2 : ;

Certificate Approved By: Katalin Le Qc Supervnsor : A £

Certifying Officer: Pau| Gaines; Chemust Semor Techmcal Director P ' i



1.0

2.0
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4.0

inorganic ventures /I 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 ¢ website: wwwi.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), 1ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and 1SO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

DESCRIPTION OF CRM  Custom-Grade 1000 pug/mL Bismuth in 3.5% (abs) HNOs 010192

Catalog Number: CGBI1-1 and CGBI1-5

Lot Number: W-BI101089

Starting Materiat: Bi needles

Starting Material Purity (%):  99.999090 INORGANIC LABS/RADCHEM LAES P 1e8 3

Starting Material Lot No G25L16 DATE RECEIVED: ___OT/2\/o>

Matrix: o/ /. DATE EXFIRED: ____O%/0oV/28004 . _
3.5% (abs) HNOs DATE OFENED: . of/o\/on 77

OFiG: &) ‘0Oz

CERTIFIED VALUES AND UNCERTAINTIES INORE: 4900 PO: FSORAA. ..

Certified Concentration: 1002 + 4 yg/mL

Certified Density: 1.026 g/mL (measured at 22° C)

The Certified Value is based upon the most precise method used fo analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:

Certified Value (00 = erxy Cn= mean
n % = individual results
n = nurrber of measurerrents
Uncertainty () =_2[{ers,¥'? BS = The summation of all significant estimeted errors
iy (Most common are the error s from instruental measurenrent,

weighing, dilution to volurre, and the fixed error reported onthe
NIST SR certificate of analysis.)

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 1002 £ 4 pg/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



4.2

43

4.4

BALANCE CALIBRATION-- All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Tracezbility 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 outiined 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 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 0.00012 M Dy < 0.01202 (o] Liv < 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 C Mg 0.00070 M Rh < 0.00200 M T < 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

s 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

O Ca  0.00245 M Ho < 0.00100 M Nb < 0.00100 0O Si 0.00105 M U < 0.00401 )

M Ce < 0.01001 O 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 O § < 0.03000 Q 2n 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

8.0
9.0
10.0

INSTRUQTIONS FQR THE CORRECT USE OF THIS REFERENCE MATERIAL 010193

K _‘:" CONIRTRD W g an, 3 ot e

Stomge &Handing ‘Keep tighthy sealed vilen not i use. Store snd uss et 0+ 4€. Do ot pipet from cortainer. Do na
retum portions removed for pipetting to cortainer. -

Atomic Weight; Valence; Coordination Humber; Chamical Formin Solnmn 208.9804; +3 6 ;Bi(C)H.ON"

Chemical Compatibility - Stable in HCI, HNO,, H,SC. and HF . Awdd basic media forming lnsoluble hydroxide. Stable with most
metals and i morgenuc anions in ecidic media. Many sattstha are insoluble in water are solublein HCI, HNO, and HF . The major
problem with Bi** is itstendency to hydrolyze at higher concertretions or in dilute acid. Nitric acid soluhons should be 5% tohold
the Bi in solution in the 100to 10000 pgénl concertration range

Stability - 2-100 ppb levels stable for months in 1 9% HNO, /LDPE contsiner. 1-10,000 ppm solutions chemically stable for yearsin
5 - 7% HNO, 7 LDPE cortainer.

Bi Containing Samples (Preparation and Solution) - Metal (soluble in HMO, ); Oxides ( Saluble in HNO, ), Alloys ( Dissolve in
conc. 4:1 HCI HNO,. Heating may be required.} Organic hased (cby ash & 450€ and dissolve ash in HNO, o acid digestion with
conc. hat sulfuric acid adding hydrogen peraxide droprise and carefuly urtil dlear.)

fAtamic Spectroscopic Infonmation (ICP-OES D.L= aregiven as radial/axial view):

Techniqueldine Estimated D.L. Order Type Interferences (underlined indicates severe steboncs.)
ICP-OES  223.061 nm 004 /0005 pgimt. 1 gstom Th,Ir, TiCu

ICP-OES  306.772nm 0.08 /001 pgmk 1 stom Th,U, Zr Hf, Fe

ICP-OES 222825nm 0.1 /002 pgink 1 atom Cr, Hf Ce, Os

ICP-MS 208 amu 2 ppt na M g

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
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 (NSAI), israel (S1), ttaly (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

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 Regutatory Commission - Reporting Defects and Non-Compliance

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

INORGANIC LLARS/READCHEM LABSYP 2053

DATE RECEIVED: ___ o QT/ON/OD
DATE EXFIRED: ____ o8/o\/an
DATE OFENED: ____ YA

INORG: __Y3300 FO: _£52332



11.0 DATE OF CERTIFICATION AND PERIQD 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 fimit.

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: mﬁﬁ;ﬂ
2 G
L

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 53 ! i F. 00
| (ra{z_ LWy

Certificate Approved By; Katalin Le, QC Supervisor " C

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1
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CUSTOM GRADE SOLUTION

Catalog Number: CGLA1-1 and CGLA1-5

Lot Number: T-QLAO1057

Starting Materiai:

Starting Material Purity:

Starting Material Lot No:

CERTIFIED CONCENTRATION: 1002 +

1000 pg/mL Lanthanum in 1.4% HNO, (abs)

Lanthanum Oxide
99.999%
LA-0-5-017

3 pg/mL

010194

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:

Classical Wet Assay: 1002 +

Certified Value (%)

(x) = mean

=Lx_i

x; = individual results

3 wpg/mL

n =

Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1007 =+

3 ug/mL

Uncertainty (+) =_2L£§_)_2]1_/2

number of measurements

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3127a.

interval.

LS

estimated errors.

(n)1/2

= The summation of all significant

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence
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 uyg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985b % efficient for the removal of particles down to 0.3 um.

Al
Sb
As
Ba
Be
Bi
B
Cd
Ca
Ce
Cs
Cr
Co
Cu

ERERPTOROEEORE[EZIO

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL
QA:KSL seva217020n

<0.040
<0.000050
<0.0010
<0.020
<0.000050
< 0.000040
<0.020
<0.00030
<0.010

<0.00050
<0.00030
<0.00060

R oROREREREERIR

Dy <0.00060

Er 0.0010
Eu <0.00030
Gd 0.039

Ga <0.00010
Ge <0.00060
Au  <0.00030
Hf <0.00020
Ho 0.00010
in  <0.030

Ir  <0.00050
Fe <0.050

Pb  <0.00030

O - checked by ICP-OES

Inorganic Ventures, Inc.
195 Lehigh Avenue «-Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799

PRORPFPEREORIEZEOEZEER

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni
Nb
Os
Pd
P
Pt
K

<0.0010
0.000040
<0.0030
<0.00040
<0.030
<0.00020
0.00020
<0.050
< 0.000050

<0.00050
<0.050
<0.00020

i - spectral interference

Pr
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta

EFPFRIOZOODEREERIEZEIRIO

<0.020
<0.00010
<0.00010
<0.00010
<0.00020
0.00040
<0.0010
<0.40
<0.020
<0.00020
<0.090
<0.000050

<0.00070

n - not checked for

Quality Assurance Manager

EREREERERIEEIRIEIREIZ

(over)

Te
Tb
Tl
Th
Tm
Sn
Ti
w

c

\%
Yb
Y
Zn
Zr

<0.0030
<0.000030
<0.00010
<0.00010
<0.000040
< 0.00050
<0.0050
<0.0010
<0.00020
<0.00020
<0.00010
<0.0040
<0.0020
<0.00050

s - solution standard element




CUSTOM-GRADE SOLUTION

Catalog Number: CGPD1-1 and CGPD1-5

010195

1000 ug/mL Palladium in 3.3% HClI (abs)

: T- TR Esf'\N'[l LAES/RADCHEM LARBS
Lot Number: T-PD02014 R e TUED. __"W_Q/QMOZLM_W_W
Starting Material: Palladium Nitrate DA"I:E;: Efrl RED: _3[()_/“&()@_‘}»_________
Starting Material Purity: 99.999% DATE OFENED: ______8 D/ IR/03
Starting Material Lot No: 00614 ITNOF e _‘_"_3_&(0&_“__‘;.0; _.__\:.5_&@@__.
CERTIFIED CONCENTRATION: 1001 + 3 yg/mlL

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) = Y X Uncertainty () = 2”28 1
n (n)IIZ

¥S, = The summation of all significant
estimated errors.

(%} = mean x; = individual results n = number of measurements

Calculated Value: 1002 pg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1001 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3138.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN ug/mL:

Custom-Grade solutions tested for trace metallic impurities 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 um.

M Al <0.00090 M Dy <0.00060 M Li <0.0010 M Pr <0.000030 M Te <0.0030
M Sb  0.0017 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.060 M Eu <0.00030 M Mg 0.0090 O Rh <0.020 M TI  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 O 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 0 In <0.030 n Os O Ag 0.26 0 V <0.010
i GCs M Ir <0.00050 s Pd O Na <0.090 M Yb <0.00010
0 Cr <0.020 0 Fe <0.050 QO 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

n - not checked for s - solution standard element

M - checked by ICP-MS

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
QA:KSL sev.05020208

O - checked by ICP-OES i - spectral interference

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
L
182004



CUSTOM-GRADE SOLUTION 1000 wg/mL Sulfur in H,0 010196

Catalog Number: CGS1-1, CGS1-2, and CGS1-5

Lot Number: T-S01058 INOREANIC LABS/RADCHEM LAES
, DATE RECEIVED: ___ jo/Ra/ea
Starting Material: H,SO, el e LA D e
Starting Material Purity: 99.999% gz:{r_g gg; 'f! EED- m_.u_.'ll/_o_lgl_/@&%& ______
Starting Material Lot No: N38818 L o/ax/ed

INORG: __ 23732 _FO: _F53057
CERTIFIED CONCENTRATION: 1000 + 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 (%) = ) X , ; Uncertainty () = ZHES 122
n (n)1/2
(x) = mean x; = individual results n =_number of measurements ¥'S;. = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 2 pg/mL
Method: Acidimetric Titration vs NIST SRM KHP 84k.

Instrument Analysis: 1003 + 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST' SRM 31 54,

The independent samples t-test was used to determine if there i is- agreement between the above assay methods at the 95% confidence
interval. Both methods were compared and showed agreement within:the stated uncertamtles This agreement is a confirmation of the
accuracy of this CRM.

TRACE METALLIC IMPURITIES DETERMINED BY ICP MS AND ICP-OES IN ug/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 O 3 um.

Al <0.0030

[o] M Dy <0.012 o L ,<0.00016 M  Pr. <0.00060 M Te <0.060
M Sb <0.0010 M Er <0.010 M Lu "<0:00080 M ‘Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060 0 Mg <0.000040 .. M- Rh <0.0020 M Tl <0.0020
M Ba <0.020 M Gd <0.0020 M Mn <0.0080 M Rb <0.0020 M Th <0.0020
O Be <0.0020 M Ga <0.0020 O 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 <o0.010 M Au <0.0060 .M Nd <0.0040 M Sc <0.020 M Ti <0.10

M Cd <0.0060 M Hf <0.0040 O Ni <0.0023 0O Se <0.0062 M W <0.020

0 Ca <0.0037 M Ho <0.0010 M Nb <0.0010 0O Si <0.0041 M U <0.0040
M Ce <0.010 M In <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 0O Fe <0.0011 O 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 0O Zn 0.0019
M Cu <0.012 M Pb <0.0060 0 K <0.0017 M Ta <0.014 M Zr <0.010
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)

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

Lot Number: T-THO1059

Starting Material:
Starting Material Purity:
Starting Material Lot No:

CERTIFIED CONCENTRATION: 1001

1000 pg/mL Thorium in 3% HNO, (abs)

010197
INORGANIC LAES/RADCHEM LAES
DATE RECEIVED: f[ fo o
Thorium Nitrate ~ DATE EXFIRED: _ /d)) [ow3 DL
99.999% DATE OFENED: ~j’[_t//,__g _______ -
co1L32 NORE: 36851 FO: _F Sod4K

+ 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 (%) = Do x,
(%) = mean x; = individual resuits

Classical Wet Assay: 1001 + 3 uyg/mL

Uncertainty (+) =_2U_Z_S_.E]1_/2

(n)‘IIZ

n = number of measurements ¥S, = The summation of all significant
estimated errors.

Method: EDTA Titration vs NIST SRM Lead Nltrate

Instrument Analysis: 1002 + 4 yg/mlL

Method: Inductively Coupled Plasma Spectroscopy (ICP). vs NIST SRM 3159.

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 .

0 Al <0.00090 M Dy 0.00862

M Sb <0.000050 M Er <0.00050
0 As <0.014 M Eu <0.00030
M Ba  0.0050 M Gd 0.0054

0 Be <0.00020 M Ga <0.00010
M Bi <0.000040 M Ge <0.00060
O B <0.00060 M Au <0.00030
O Cd <0.0045 M Hf <0.00020
0 Ca <0.030 M Ho  0.00022
M Ce <0.00050 0 In <0.0020

M Cs <0.000030 M Ir  <0.00050
0 Cr <0.00080 0 Fe <0.0011

M Co <0.00030 "M La <0.000050
M Cu <0.00060 M Pb <0.00030

M - checked by ICP-MS O - checked by ICP-OES

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
QA:KL rev.0s08020n

0 Li <0.000030 M - Pr - 0.00037 0 Te <0.031
M ilu <0.000040 M Re <0.00010 M Tb <0.000030
0 ‘Mg <0.000060 M Rh <0.00010 M Tl <0.00010
O Mn- <0.0000030 M Rb <0.00010 s Th
i Hg M Ru <0.00020 M Tm . <0.000040
M Mo <0.00020 M Sm  0.0095 M Sn <0.00050
M Nd 0.0026 M Sc <0.0010 0 Ti <0.00092
O Ni <0.0023 M Se <0.010 M W <0.0010
M Nb <0.000050 0 Si <0.0034 M U 0.074
n Os M Ag <0.00020 M V <0.00020
M Pd <0.00050 O Na <0.00010 M Yb <0.00010
i P M Sr <0.000050 M Y <0.0040
M Pt <0.00020 0O S <0.072 0O Zn <0.00058
0 K <0.0017 M Ta <0.00070 M Zr 0.0085

i - spectral interference n - not checked for s - solution standard element

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




Certificate of Analysgisg

v

M-GRADE SOLUTION 1000 pg/mL Uranium in 1% HNO, (abs)
Catalog Number: CGU1-1 and CGU1-5 0101958
Lot Number: T-U01056 INOREAN T l_.c\BSf’FE%DE:?EM LAES
, - . Lk ATE RECEIVED: /030D
Starting Material: Uranium Oxynitrate D“".rL_ r_[‘l' o e el Lo Sl ST e
Starting Material Purity: 99.95% Dé T:F— EI’EF:IF‘-LZD'" e IOV L QOO
Starting Material Lot No: E14L40 DATE OFENED: QR0
INORG: _ 39TH FO: __ 5308

CERTIFIED CONCENTRATION: 1001 + 1 pg/mL R S

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 (+) = 2 (Es i
n (n)vz
(%) = mean % = individual results n = number of measurements Y.S; = The summation of all significant estimated errors.

Instrument Analysis: 1001 + 1 yg/mL (Avg. 2 runs)
Methed: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3164.

Calculated Value: 1000 ug/mL
Method: Calculated, based on starting material.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN Hg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-M$ were anélyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to ;3 um.

~iglo

ZEIZZERIZORIOIZIONR,

Al <0.20 M Dy _<0.0060 0 Ll - <0.010 M Pr  <0.00030 M Te <0.030
Sb 0.00020 M Er © <0.0050 M L <0.00040 M  Re <0.0010 M Tb <0.00030
As <0.010 M  Eu. <0.0030 O ~*Mg" "0.012 M Rh ' <0.0010 M T <0.0010
Ba 0.0022 M Gd <0.0010 M Mn :<0.0040 M Rb <0.0010 M Th <0.0010
Be <0.10 M  Ga: <0.0010 i Hg - _ M  Ru . <0.0020 M  Tm <0.00040
Bi 0.00030 M Ge <0.0060 M . Mo <0.0020 M Sm <0.0010 M  Sn 0.043
B 0.0020 M  Au  <0.0030 M Nd  <0.0020 M sc 0.00080 M T 0.029
Cd <0.0030 M Hf <0.0020 i Ni M Se <0.0080 M W <0.010
Ca 0.11 M  Ho <0.00050 M .Nb <0.00050 i Si s U
Ce <0.0050 M In <0.010 n 0s M Ag <0.0020 M Vv 0.00040
Cs <0.00030 M Ir  <0.0050 M Pd .- <0.0050 O Na 0.19 M  Yb <0.0010
Cr 0.0047 i Fe - i P M sr 0.0011 MY 0.56
Co 0.014 M La 0.0014 M Pt <0.0020 i S M Zn 0.020
Cu 0.022 M Pb 0.0025 i K M Ta <0.0070 M zZr 0.00060
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
**NOTICE TO ICP-MS USERS: The #**U in this standard is depleted. The certified abundances in Atom % are as follows:
Natural IV’s Certified
Abundance Abundance
Isotope Atom % Atom %
Uranium 238y 99.3 99.8 + 0.1
238y 0.70 0.195 £ 0.005
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.008 g/mL (over) QA:KSL revoszsoan

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 » FAX (732) 901-1903 1 gZUUq
Technical Support; 800-569-6799
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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 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 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.”

010139
DESCRIPTION OF CRM  Custom-Grade = 1000 pg/mL Tungsten in 1% (abs) HNO3/1% (abs) HF
R = B AT 5% 408 3
Catal ber: ) X INORGANIC LAES/RADCHEM LARS™
L;:"g ':”’_" er CGW1-1and CGW1-5  pate RECEIVED: ___ oT7/3\/0A ______
YUmoer: W-W01080 DATE EXFIRED: _____O®/o /30N
Starting Material: W Powder DATE OFENED: ______ « Qa/01 /03
Starting Material Purity (%):  99.990703 INORG: _ M0 __ _FO:__ESIDNDd
Starting Material Lot No 21418,C31H46,D02J21,E03K06,D11F29
Matrix: 1% (abs) HNO3/1% (abs) HF
CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1001 + 2 yg/mL
" Certified Density: 1.006 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 33 = erx, 3 = rmean
n % = individual resutts
n = nurrber of measurenents
Uncettainty (£) =_2l{ersA'? BS = The summation of all significant -estirreted errors
(ki (Most common are the erar sfrom instrurrental measurervent,

weighing, dilttion to volurre, and the fixed error reported onthe
NIST SR 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.” (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 1001 £ 2 ug/mL (Avg 2 runs)
ICP Assay NIST SRM 3163 Lot Number: 980209
Assay Method #2 1000 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2



4.2 BALANCE CALIBRATION - Al 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 ciass 1 and/or class 2 analytical weight set. These weights are tested
annualiy 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 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/P 14452, 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 Ciass 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 Hg/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 0.01792 M Dy < 0.00595 O Li < 0.00008 M Pr < 0.00030 M Te < 0.02974
M Sb < 0.00050 M Er < 0.00496 M Lu < 0.00040 i Re M Tb < 0.00030.
M As < 0.00991 M Eu < 0.00297 Q Mg 0.00120 M Rh < 0.00099 MTI < 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
O B < 1.19460 M Au < 0.00297 M Nd < 0.00198 O Sc < 0.00036 M T 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 O 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 QO 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 < 0.00297 M La < 0.00050 M Pt < 0.00198 n S M Zn < 0.01983
M Cu < 0.00595 M Pb  0.00060 0 K 0.03146 Q 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



7.0

8.0
9.0
10.0

INSTRUCTIONSFOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Stomge &Handing -Keeptlghtly sealedv'.l'\ennot in: use Store snduse at 20 £ 41€ Do not pipet from c:ortaxner Do nat retum

pottions removed for pipetting to-cortainer: -

Atamic Weight; Vaence; Coordination Humber; Chﬂm:al Formn in Sokstion - 183 .85 +6; 6,7,8,9 WOF ;(chemical form as

received)

Chemical Compatibility - W is very readily hycrolyzed requmng 0.1 to 1% HF solutions for stable acidic solutions. The WOF;~ is’

soluble in % levels of HCl end HNO, provided it is in the WOF,* farm. Steble et ppm ievels with some metais providedit is

fluorireted. Do nd mix with Alkaline or Rare Earths. Is best to he mixed only with other flucringted metals (Ti, Zr, Hf, Nb, Ta, Mo,

Si, Sn, Ge). Look for yellow WO, precipitete if mixedwith ather transition elemerts & higher levels indicating instability. The yellcm

WO, will form over a period of weeks even in trace HF | therefore, HE levels of WW mutti- elemert blends should be~ 1 %.

Stability - 2-100 ppb levels stable (Alone or mixed with all other metalstha are at comparable ievels) asthe WOF.~ for monthsin

1L gbplgNO,rﬁf LDPE container. 1-10,000 ppm single element solutions as the WOF, < chemically stabie for years in1% HF in an
container.

W Containing Samples (Preparation and Solution) - Metal (Solukle in HF /HNO,}; Oxide (Soluble in HF or NH.OH) ; Organic

Matrices (Dry ash st 450 =€ in Pi* and dissolve oxidewith HF ),

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

Techniqueline Estimated D.L. Order Type Interferences (uncerlined indicates severe at willoncs.)
ICP-OES 207911nm  0.03/0.001 ygimk. 1 ion Ru,in

ICP-OES 224875nm 0.05/0.005 ugin. 1 ion Co, Rh, &g

ICP-OES 209475nm  0.05/0.005 pgiml. 1 ion Mo ;

ICP-MS 182 amu 5 pit nia M- 1“Er€0 010200

HF Note: This standard shoutd not be prepared or stored in glass.

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
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 ({CONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAU), 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

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 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)

ITNORGANIC LABS/RADCHEM LAES P 2452

DATE RECEIVED: ___ O7/3i/03_
DATE EXFIRED: ____ 0%/01/300%
DATE OFENED: __ " Q¥/evfod T

INORG: _ Moo FO: ~E393RD



11.0 DATE OF CERTIFlCATION 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 infrequentiy, 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 agencues recommendations that solution standards be

assigned a one-year expiration date.

Certification Date; February 10, 2003

Expiration Date:
1 89 Pﬂ@.
6Ly

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant : f Q EE gg

Certificate Approved By: Katalin Le, QC Supervisor Y /

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1



o Certificate of Analysis

Vb RADE SOLUTION 1000 pg/mL Yttrium in 1.4% HNO, (abs)
Catalog Number CGY1-1 and CGY1-5

Lot Number: T-YO1086 INORGANIC LARS/RADCHEM LABg 1
DATE RECEIVED: ___(05/08/03 _____
Starting Material: Y,0, DATE EXFIRED: ____OG/O\ /0% ..
Starting Material Purity: 938.999% DATE OFENED:___ ( 05/1abh
Starting Material Lot No: Y-0-5-9503201 INOFRG: 30_(0_&____1:0_ _ _53_\,31 _____

CERTIFIED CONCENTRATION: 1004 + 3 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 (%) = E X ; Uncertainty (%) = 2[(23 2212
S n : ) (n)1/2

(%) = mean x; = individual results .. n = number of measurements YS; = The summation of all significant
: estimated errors.

Classical Wet Assay: 1004 = 3 pyg/mi
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1004 + 4 yg/mL
Method: Inductively Coupied Plasma Spectroscopy (ICP} vs NIST-SRM 3167a.

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 particies down t0-0.3 um'.

o Al 0.00021 M Dy <0.0060 M “Li  -<0.010 M Pr <0.00030 M Te <0.030
M Sb <0.00050 M Er <0.0050 O v <0.000020 M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 0 Mg <0.000030 M- Rh <0.0010 M TI <0.0010
M Ba <0.010 M Gd <0.0010 O Mn <0.000020 M Rb <«0.0010 M Th <0.0010
M Be <0.00050 M Ga <0.0010 0O Hg <0.020 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0 B <0.00014 M Au <0.0030 M Nd <0.0020 0O Sc 0.00024 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 M Ni  <0.080 M Se <0.0080 M W <0.010

0O Ca 0.00014 "M Ho <0.00050 M Nb <0.00050 o 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 0O Pd <0.10 O Na <0.050 M Yb <0.0010
M Cr <0.0050 0O Fe 0.0015 0O P <0070 M Sr <0.00050 s Y

M Co <0.0030 M La <0.00050 M Pt <0.0020 Q0 S <0.043 M Zn <0.020
M Cu <0.0060 M Pb <0.0030 0 K <0.10 M Ta <0.0070 0 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)

QA:KL fev.0s180208

Iorganicetres, Inc.

195 Lehigh Avenue » Suite 4 » Lakewood, NJ 08701 Quality Assurance Managar
. Orders: 800-669-6799 » FAX (732) 901-1903

d
Technical Support: 800-569-6799 182008




Catalog Number: CGZR1-1 and CGZR1-5
This standard should not be prepared or stored in glass.

Lot Number: T-QZR01062

@erttfttate of pstz V

cusfé*iw GRADE SOLUTION 1000 pg/mL Zirconium in H,0 tr. HF tr. HNO,

010202
INDRGANIC LABS/RADCHEM LAEBS

DATE RECEIVED: ___ 0942003

DATE EX FIRED: ____oa/ov/ 004
Starting Material: Zirconium Metal DATE OFENED: 0NDDICD
Starting Material Purity: 99.999% ITNORG: 5% FO: Es060
Starting Material Lot No: SP4811A — T ~F£29000_

CERTIFIED CONCENTRATION: 1005 + 6 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 () = J_ x ; Uncertainty (+) = 2[(23 )2
n (n)1/2

(%} = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Instrument Analysis: 1005 = 6 ug/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP):vs NIST SRM 3169

Calculated Value: 1000 wpg/mL (For informational purposes)
Method: Calculated based on starting material.

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 zm.

o Al 0.055 M Dy <0.012 o L <0.0000SQ M Pr <0.00059
M Sb 0.00017 M Er <0.0098 M Lu <0.00079 M Re <0.0020
M As <0.020 M Eu <0.0059 0 Mg <0.000030 M Rh <0.0020
M Ba 0.013 M Gd <0.0020 O Mn  0.0020 M Rb <0.0020
0O Be <0.10 M Ga <0.0020 O Hg <0.011 M  Ru <0.0040
M Bi <0.00079 M Ge <0.012 0 Mo <0.10 M Sm <0.0020
i B M  Au <0.0059 M Nd <0.0040 O Sc <0.00016
0 Cd <0.0053 M Hf 0.087 O Ni 0.014 M Se <0.016

O Ca 0.0020 M Ho <0.00098 i Nb i Si

M Ce <0.0098 M In <0.020 n  Os i Ag

M Cs <0.00059 M Ir <0.0098 i Pd O Na 0.041

o Cr 0.034 O Fe 0.45 0 P <0.0048 M Sr <0.00098
M Co <0.0089 M La <0.00098 M Pt <0.0040 i S

M Cu 0.013 M Pb <0.0059 0 K 0.013 M Ta 0.0011
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL
QA:KL. Rov.10030208

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

"ORoERREEOCREEEER

Te
Tb
Tl
Th
Tm
Sn
Ti

w
U
A
Yb
Y

Zn
Zr

<0.059
<0.00059
<0.0020
<0.0020
<0.00079
0.0011
0.0031
0.0016
0.00040
0.0016
<0.0020
<0.0010
0.0057

s - solution standard element

{over)
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Pipette Calibrations
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SwRI -+ Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log [
\ﬂ R /\/,\/L} (Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) O I 6 D 3 6
7 /\J 7
—-\ Vo,
N (A" SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet
Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g)| 3rd Reading (g)| Avg Wt (g) | % of True Value [

Lab30 1000 1.0152 1.0155 1.0158 1.02 101.55
TMA1 1000 1.0113 1.0096 1.0083 1.01 100.97
TMA2 1000 1.0033 1.0087 1.0067 1.01 100.62 [
TMA3 1000 ouT OF SERVICE
TMASG 1000 1.0024 1.0001 1.0001 1.00 100.09
TMB1 900 - 0.9026 0.9044 0.9025 0.90 100.35 [
TMC1 800 0.8012 0.7989 0.7991 0.80 99.97

TMDD1 750 0.7498 0.7493 0.7496 0.75 99.94
TMDA 700 0.7004 0.7018 0.7011 0.70 100.16
TMD2 700 0.7071 0.7047 0.7011 0.70 100.61 [
TME1 600 0.6021 0.6009 0.6005 0.60 100.19
TMF2 500 0.4981 0.4938 0.4961 0.50 99.20
TMF5 500 0.5029 0.5056 0.5057 0.50 100.95 [
ICF1 500 0.5078 0.5029 0.5041 0.50 100.99

L30-500 500 0.5042 0.5059 0.5037 0.50 100.92
TMG3 400 0.3992 0.3991 0.3993 0.40 99.80
TMH1 300 0.3052 0.3037 0.3027 0.30 101.29 [
TMH2 300 0.3001 0.2997 0.2995 0.30 99.92
TMJ1 250 0.2518 '0.2502 0.2486 0.25 100.08
TMJ2 250 0.2531 0.2487 0.2501 0.25 100.25 [
T™J3 250 0.2518 0.2502 0.2508 0.25 100.37 ‘,
TMK2 200 0.2022 0.2026 0.2031 0.20 101.32
TMLA 150 0.1521 0.1517 0.1511 0.15 101.09
TMM1 120 0.1206 0.1203 0.1201 0.12 100.28 [
TMN3 100 0.1006 0.1008 0.1003 0.10 100.57 ‘
ICN1 100 0.1012 0.1004 0.1008 0.10 100.80
T™MQ1 80 0.0802 0.0811 0.0805 0.08 100.75 [
TMR1 70 ouTt OF SERVICE
TMS1 60 ouT OF SERVICE

LAB-30A 50 0.0501 0.0499 0.0498 0.05 99.87 ;
TMU1 40 0.0401 0.0399 0.0399 0.04 99.92 [
TMU2 40 0.04 0.0399 0.04 0.04 99.92
T™MV1 30 0.0301 0.0301 0.0299 0.03 100.11

L30-20 20 0.0201 0.0201 0.0201 0.02 100.50 : 1[
TMW1 25 0.0251 0.0251 0.0249 0.03 100.13
T™MYA1 15 ouT OF SERVICE _

FRM-246 (Rev 1/Mar 03)

FRM-243-a (Rev 3/Mar 03)




Book/Page

O\O%E\

u3d Gi

SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Venflcatlon Log

Balance #: “g Thermometer #: 6'0 ( diH20 Temperature (°C): __<?~_I__
Eppendorf # True Value (pL) 1st Reading (g) 2nd Reading (g) 3rd Reading (g)
Lab30 1000 /- 0152 /0I5 /-0/5&
TMA1 1000 l.©/l3 /. OO0 /. ©OK3
TMA2 1000 J. ©033 /. 00k / 00677
TMA3 1000 0T ofF LEvice
TMAGB 1000 /0024 [ 000 /000l

TMB1 900 , 9030 Lqoqd 9025~
TMCH1 800 L E012 , 7789 . 299/
TMDD1 750 7458 , 7493 7Y%
TMD1 700 7004 . 70/8 20
TMD2 700 , 707/ 7047 7611
TME1 600 02| 70049 L 00S”
TMF2 500 Y951 4938 M6
TMF5 500 ,509 Y Y7 . S0S7
ICF1 500 L07¢ .S029 ,Sod/
L30-500 500 5045 ,$089 . 5037
TMG3 400 , 2993 . 29491 %993
TMH1 300 3052 , %037 30277

TMH2 300 200 L A997 D998
TMJ1 250 L2518 _Aso 24 G
TMJ2 250 sy 2457 , 250 |
TMJ3 250 197 2502 2508
TMK2 200 L 2022 20306 ,L203]
TML1 150 1S 2 L1517 iw/i
TMM1 120 15006 L1203 1201
TMN3 100 100606 , /o0& 1003
ICN1 100 L1012 JooH Jook
TMQ1 80 L 0%02 0% 0505
TMR1 70 OLT oF SevViet
TMS1 60 o T o= SExyice

LAB-30A 50 Jsol . 04949 D58
TMU1 40 L0401 L0399 0399
TMU2 40 .0 Y00 L0399 __0Y0o
TMV1 30 20/ L0301 L0299
L30-20 20 0501 . D20l 0061
TMW1 25 RPN -02 ST 0299
TMY A ouT ol Sexvice

Analyst: \)DQ""‘ \A) /‘% Date: 6"3 $703

Revzewed by: O&J/{/LA/ IO/MU' Date: _ 4 / 26, / 6>

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)

‘,»/’\'

Q

N0

010205

\;k SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

5 Eppendort # | True Value (uL) | 1st Reading (9) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) |% of True Value
20 0.0201 0.0202 0.0201 0.020 100.67
ADJ200-A 100 0.0989 0.0991 0.0988 0.099 98.93
200 0.1982 0.1995 0.1987 0.199 99.40
20 0.0200 0.0203 0.0204 0.020 101.17
ADJ200-C 100 0.0986 0.0992 0.0990 0.099 98.93
200 0.1990 0.1997 0.1991 0.199 99.63
20 0.0204 0.0204 0.0201 0.020 101.50
ADJ200-D 100 0.0990 0.0993 0.0989 0.099 99.06
200 0.1988 0.1991 0.1992 0.199 99.52
20 0.0200 0.0199 0.0200 0.020 99.83
ADJ200-G 100 0.0980 0.0986 0.0991 0.099 98.57
200 0.1989 0.1988 0.1989 0.199 99.43
20 0.0202 0.0202 0.0203 0.020 101.17
ADJ200-H 100 0.0998 0.0997 0.0993 0.100 99.60
200 0.2015 0.2012 0.2002 0.201 100.48
20 0.0203 0.0200 0.0203 0.020 101.00
ADJ200-J 100 0.0990 0.0995 0.0996 0.099 99.37
200 0.2010 0.2002 0.1998 0.200 100.17
20
ADJ200 100
200
20
ADJ200 100 a2 >
200 .0 J ) ’//,,l'
20 .
ADJ200 100
200 -

FRM-247a (Rev 3/Oct 03)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: __ 24 Thermometer #:__ GO 1/ diH20 Temperature (°C) =2/
Eppendorf # True Value (uL) | 1° Reading (g) | 2" Reading (g) 3" Reading (g)
R 20 ,020] L0202 L 0201
ADJ200-A 100 " 09%9 D99/ _ 0958
200 195 . /995 1757
20 , 0300 0303 L0209
ADJ200-C 100 095 (s , 0992 . 0970
200 , 1990 . 1997 L 199/
20 004 0204 L0201
] ADJ200-D 100 0990 L0993 0989
200 . 1948 199/ /992
o 20 0300 01929 . Qieo
O /| AbJ200G 100 L0950 L D956 099/
N 200 . 1949 /95§ . 1989
1| 20 0202 i 0902 0203
1| Aps200-H 100 L 099% 0677 0793
= 200 L 0/S T 00/2 L2002
o 20 . NJ03 D200 + 0203
N ADJ200-J 100 .0990 0995 L099¢
200 ,Q0/O A OO . 199%
20 |
ADJ200 100
200 o
20 > /0 e PA—
ADJ200 100 %’\\
200 '
Analyst:QcOW l O;%.Q/ Date: ./0-2-073.
) Date: /0/ 2/03

Reviewed by

FRM-244 (a) (Rev 4/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) I
L 010207
i I
p\‘ . . . . . p. .

./SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet .
A ' i
Y |

Q Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (9) |Avg Wt (g) |% of True Value
100 0.1006 0.0995 0.0997 0.100 99.93 N
| ADJ1000-C 500 0.4934 0.4938 0.4927 0.493 98.66 .
1000 0.9933 09958 09923 0.994 99.38
100 0.1010 0.1009 0.1011 0.101 101.00 -
ADJ1000-D 500 0.4932 0.4946 0.4941 0.494 98.79 l
1000 0.9931 0.9973 0.9934 0.995 99.46 -'
100 0.0991 0.0993 0.0984 0.099 98.93
ADJ1000-E 500 0.4986 0.4921 0.4976 0.496 99.22
1000 0.9958 0.9955 0.9969 0.996 99.61
100 0.1002 0.1017 0.0999 0.101 100.60 '
ADJ1000-F 500 0.4957 0.4977 0.4964 0.497 99.32
1000 0.9952 0.9987 0.9972 0.997 99.70 '
100 0.0998 0.0997 0.0981 0.099 99.20 -
ADJ1000-G 500 0.4927 0.4996 0.4929 0.495 99.01 ‘
7000 1.0049 0.9948 0.9956 0.998 99.84 .
100 0.1006 0.0998 0.1001 0.100 100.17 |
ADJ1000-H 500 04954 0.4945 0.4920 0.494 98.79
1000 0.9914 0.9927 0.9933 0.992 99.25
100 0.1018 0.1001 0.1016 0.102 101.60 l
ADJ1000-J 500 0.4964 0.4967 0.4974 0.497 99.37
1000 1.0018 0.9961 09952 0.998 99.77 A
100 I
ADJ1000 500 -
1000
100 o BT —~ '
ADJ1000 500 ?’:EL—-—/M’”
1000 o
i

FRM-247b (Rev 2/Oct 03)

FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

FRM-244 (b) (Rev 3/Oct 03)

Balance #: 3 . Thermometer #: __G_Z_Q_/_I__ diH20 Temperature (° C)_z.{_l_
Eppendorf # True Value (uL) | 1° Reading (g) | 2" Reading (g) 3" Reading ()
100 100G 0595~ L0777
ADJ1000-C 500 . 4g34 443% L Yg27]
1000 . 99%3% 9958 9923
100 . /0/O L/CC9 101/
ADJ1000-D 500 4419 4646 494/
1000 943l 9973 , 9934
100 . 099/ 93 0754
ADJ1000-E 500 Y98 Y9 .45 720
_| 1000 , 9558 G955 . 99¢9
L 100 LI002 i 0997
o |  ADJ1000F 500 UG5 4977 Y504
= 1000 9952 958 7 9972
— 100 . 0948 0997 | . 0951
ADJ1000-G 500 27ru 499 _ L4929
| 1000 /., 0044 56 4% . 9%95¢
|- 100 . /000 D958 1001
= Abutooon 500 Ty L 49Ys 4920
8 - 1000 94914 99271 9933
t 100 - 0/% . 1001 A0/0
ADJ1000-J 500 A 90 .49 74
1000 /, 0018 _ 79! . 9952
100
ADJ1000 500
1000 ] N
100 N~ j02%% —
~ ADJ1000 500 |
1000 ” I—
AnalystQ@QVA L/QVQQV Date: [D-2-95
Reviewed b’ WA M}MW pate: ___ /0 /2/0.3
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

A (Space provided for Inorganic Laboratorles' Adjustable Volume Pipette Verification Spreadsheet)
QY
Q?b
~V\,¢
JN\ : 010209

(\&/ SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
¥

Eppendorf # | True Value (uL) | 1st Reading (9) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) 1% of True Value
| 500 0.5022 0.5084 0.5093 0.507 101.33
ADJ5000-C 2500 2.5084 2.4944 2.5060 2.503 100.12
5000 50171 5.0053 5.0024 5.008 100.17
500 0.5062 0.5078 0.5032 0.506 101.15
ADJ5000-G 2500 2.5049 2.5087 2.5025 2.505 100.21
5000 - 5.0270 5.0220 50173 5.022 100.44
500 0.5017 0.5082 0.5052 0.505 101.01
ADJ5000-H 2500 2.4989 2.4980 2.4942 2.497 99.88
5000 50258 5.0043 5.0103 5013 100.27
500 0.4988 ' 0.4985 0.4973 0.498 99.64
ADJ5000-I 2500 2.4954 24944 2.4949 2.495 99.80
5000 5.0137 3.9989 5.0016 5.005 100.09
500 0.5007 0.5011 0.4985 0.500 100.02
ADJ5000-J 2500 24989 2.4991 2.4962 2.498 99.92
: 5000 5.0447 50181 5.0080 5.024 100.47
500 0.5080 0.5061 0.5076 0.507 101.45
ADJ5000-K 2500 2.4992 2.4971 2.5022 2.500 99.98
5000 3.0286 5.0071 5.0046 5.013 10027 .
500 0.5064 0.4970 0.5040 0.502 100.49 -
ADJ5000-L 2500 2.4966 2.4994 2.4944 2.497 99.87
5000 5.0075 49936 2.9940 4.998 99.97
500 '
ADJ5000 2500 Pu—
5000 I—
500
ADJ5000 2500 ) .
5000 < '
500 o> .
ADJ5000 2500 (N < ID— p— l
5000 _
500 4/
ADJ5000 2500 — ‘ i
5000

FRM-247c (Rev 2/Mar 03)
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FRM-244 (Rev 2/Sept 02)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: Z 4 Thermometer #:_ﬁg/_’_ diH20 Temperature (° C) __é../__
Eppendorf # True Value (L) | 1° Reading (g) | 2" Reading (g) | 3" Reading (g)
500 5022 . A064 Y0
ADJ5000-C 2500 2 084 2.4Y944 2. S0
5000 <. 017 &5 005 B q.oc2Yy
500 , 5062 [ Sc7¥ L SO32
ADJ5000-G 2500 A-5049 9. %0877 . sTRS™
5000 5.0270 5.0220 £ 0173
500 . 5017 .S50% 2 5052
ADJ5000-H 2500 RYAL 24560 24942
5000 $ . 0258 50043 $.0/03
500 , 4958 4585 4973
ADJ5000-1 2500 99,4554 J.94944 2.4999
—d 5000 S 0137 <.,9789 S 00/ lp
= 500 5007 .50/ Y985
() ADJ5000-J 2500 2.496¢€9 24991 . 492
o 5000 <0447 $.0/§] S~ 0080
8 500 50850 , 506 | SO0
ADJ5000-K 2500 2.4992 .44 25022
| 5000 $. 02856 S.007 $.0046
= 500 5064 4970 5040
X ApbJsoooL 2500 2490 9. 4994 J.4y544
8 -' 5000 £ 0075 4.9936 44,9940
500
Lo ADJ5000 2500
5000 ~—
500 T~
ADJ5000 2500 N
5000 _ 53 _/
500 NN R
ADJ5000 2500 N
5000 &
500 :
ADJ5000 2500 |
5000
Analys%@» (/D/ﬁg/ Date: /©-A2-03
Reviewed b _MMML Date: h)/ 2/0%

FRM-244 (c) (Rev 3/Mar 03)



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT ’
CLIENT: Division 20
TASK ORDER: 030930-7
SRR: 25032

SDG: 235410

CASE: CNWRA
VTSR: September 30, 2003
PROJECT#: 06002.01.081

Balance Calibrations



Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
16-3-03 X . P00 /. 9999 S/ 993350824675
10/6/03 2.0000 (.aqaq < W L
19703 2-9000 S-0000 QO —~
|0/ B/0% 2.0n00 . 2.0000 = t
0902 .0 000 2. 0000 %ﬁ) -
J0-lo-0 20000 20000 ‘ =
[0-12-0% . 0000 _3. 0000 C‘g},a ~

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights.

If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 7

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 _
lo/8/03 /0.00 (0.-00 () 49-J50424-5
10-90% /0-0© /0-00 CrQ) ~
[6~10D3 (D-00 /001 A -

b3 03 /0 /250 }) -

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 3

FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute

Division 01

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
: 34 28 1116031935 +0.0005
; Date Std Wt (g) Recorded Wt (g) Operator
110/2 /03 2.0000 2.0000 WA en.:99-T505 24~
[0-%-03 S-9opo 2000 © Qor/ -
10/6/0% 2.0000 2..0000 Y u
[0 703 o) Q00 ].9999 Qe -~
10/8/0% _2.0000 2.0000 7 W u
1 i0-9-0D 9.000D 2. 0000 -
1 _10-/0-05 o2 0000 S. ool g
10-1393 2.0000 wXvivve) -5 -

Page # 9

B balance is out of limits, clean the balance and re-calibrate using Class "S" weights.
# balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

FRM-112 (Rev 1/Dec 99)
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030930-7

SRR: 25032 '

SDG: 235410

CASE: CNWRA

VTSR: September 30, 2003

PROJECT#: 06002.01.081

DI Water Verification



D.I. WATER SYSTEM NOTEBOOK

METALS LAB # C1 028
SOUTHWEST RESEARCH INSTITUTE
SET PT./ CALL FOR 010214
READING QC LT. Service LT. USAGE
DATE INITIALS (M OHMS) Green=0K Green=0K (GALS) COMMENTS
33 | _pfl 1£.0 v e /3913 | 5. ¥
VAN Y4 1K.0 e v 139€.6 | 5.6 /m
o3 | awea colltr 4 e o bls I tead | Hropl3 !
iy | O /£.2 L i DT WA WRZ
(03 A 1£.0 L . 7410 8 | K /M
3 Y4 8.0 L v 5793p. 3 | 3.v9om
/s J§:0 L e s/va4,0 13 35 0m
a3 | DA 28 e 579303 | Zidason
Wyal ya T, L > €)% | €73 e
JLelD P/ (.o L e s/vy5.0 |5 4 om
Nl Ore )E.p L L s)ey 84 130 om
Vol 48 /AR W) o 2 51459 0 143(am
W2 Y ) K0 P S € | Eom
w3l XK iRy e L 444 A | 6.03m
< VOT  10/12/43 — >

FRM-196 (Rev 0/Apr 01)
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