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SOUTHWESTRESEARCHINSTITUTE
SAMPLE ANALYSIS DATA SHEET

Lab Name: Southwest Research Institute
Lab Code: SwRI

Matrix: Liquid

SRR: 25126
Lab Iron
Sample ID System ID | Results (mg/L)
Prep Blank - <0.025
Lab Control - 1.04
True Value - 1.00
Recovery - 104%
Vessel A 236555 0.140
Vessel B 236556 1.13
Vessel C 236557 1.29
Duplicate result 236557 1,11
RPD 236557 15.0%
Vessel D 236558 1.17
Spike result 236558 5.98
Spike added 236558 5.00
Recovery 236558 96.2%
Reporting Limit: 0.025 mg/L
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Southwest Research Institute Laborato ry Task Order 010001

TO #: 031021-4 Revision: 1 .
Project(s): 06002.01.081

Manager(s): DAMMANN, MIKE

SDG: 236555 SRR #s: 25126 To PM: 11/04/03
VTSR: 10/21/03 Client(s): DIV 20 To QA: 12/12/03
CASE: DIV 20 - CNWRA To Client: 12/15/03

DIVISION 20 - CNWRA. 2-week TAT listed on COC, 21-day TAT for hardcopy, subject to change.
of Contact is Lietai Yang at ext. 2483 (lietai.yang@swri.org). Work is 10 CFR 50, Part 21,
Appendix B. Contact Charlie Butcher (ext. 5928, pager 271-5172) before starting ANY WORK. ICP
analysis for IRON content. CONTACT PM WITH ANY QUESTIONS.

revision 1: Changing due dates to allow time for copies of C of As. (dr120203)

Point

I Documents Related to this task order: 6985 ' I

Test: DIL-DILUTION
Section: METALPREP

m CED

mil pe
236555 Vessel A
236556 1 [Liquid Vessel B 20 17 Nov 03
236557 1 [Ligquid Vessel C 20 17 Nov 03
236558 1 [Liquid Vessel D 20 17 Nov 03

Test: ICP-SWRI Holding: 180 days from CED :
Section: METALS Cnt: 4
236555 1 Vessel A 20 Oct 03 17 Apr 04
236556 1 [Liquid Vessel B 20 Oct 03 17 Apr 04
236557 1 [Liquid Vessel C ] 20 Oct 03 17 Apr 04
236558 1 [Liguid Vessel D 20. Oct 03 17 Apr 04

Page 1 of 1 ) ver 11/21/2003
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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:

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

REZA KARIMI _ (210) 522-2412 DATE
Director, Department of Analytical and Environmental Chemistry :

MICHAEL G. MACNAUGHTON (210) 522-5162 . : DATE
Vice President, Chemistry and Chemical Engineering Division

CHRISTOPHER HOBSON ~ (210) 522-5838 DATE
Quality Assurance Engineer
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1.0

20

3.0

4.0

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

INTRODUCTION

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for personnel
providing the chemical analyses for commercial nuclear power plants. Southwest Research Institute (SWRI)
Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement the QA.requirements. Project
activities controlled by the PQP-Nuclear shall be accomplished as specified by the appropriate sections of
01-QAP-004, Quality Assurance Plan for Analytical and Environmental Services and/or nationally recognized
testing methods as specified on individual purchase orders. This QPP shall be applied to all projects.initiated
for nuclear utilities in the Department of Analytical and Environmental Chemistry. If, as a result of complexity,
duration, or other factors, it is detenmined 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

33 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

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

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

Division Quality Assurance.

4.1.2  Indoctrination and training of personnel shall be conducted in accordance with SOP-01-18.1,
Qualification and Tra/n/ng :

Southwest Research Institute Proprietary
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4.2 Qualification of Personnel

43

44

4.5

421

422

423

424

Testing personnel shall be designated as qualified to perform applicable prqect 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 (TAPSs)
available for ready reference. .

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

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

Design Control

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

Right of Access

441

44.2

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

4.5.1

4.5.2

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 [nstitute Proprietary
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- 4.6 Acceptance of Services Only

4.7

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

Commercial Grade ltems

4.7.1

472

473

474

475

4.76

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 facilites, and procured from the supplier on the
specifications set forth in the manufacturers’ published product and description, the item
shali 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:

(@) Damage was not sustained during shipment;

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

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

(b) Chemical grade;

(c) 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.

4.8

478

4.7.9

4.7.10

4.7.11

4.712

4.7.13

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

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. ‘

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

(a) Sample control number;

(b) Purchase order numbér;

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

(d) Work order number;

(e) Nuclear QA label; and

(f) Sample retention date, when applicable.

In the event that samples are damaged upon receipt, a Sample Discrep_ancy Record shall

- be generated from the Division Intranet.

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

Identification and traceability shall be maintained in accordance wnth SOP-01-8.1, ltem
Identification and Traceability. '

Inspection

4.8.1

482

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

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

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

(c) Calibration and major equipment,

{d) Sample and record retention; and

Southwest Research Institute Proprietary
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49

410

4.11

(e) Testrecords.

Inspection and Testing

491

4.9.2

493

4.9.4

Required tests for acceptance shall be conducted under app'ropriate 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 Iltems.

Samples épeciﬁed on the purchase order to be retumed 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 orderfrelease number and line item number(s) relevant to the

~ package.

Quality Assurance Records

4111

4.11.2

4113

4114

Quality assurance records shall furnish documentary evidence that items or activities mest
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 determining and
implementing permanent storage requirements.

Southwest Research Institute Proprietary



910010

CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 01-QPP-015

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

Page 6.9167 -

5.0

4.12

413

4.14

4115 In order to satisfy duplicate storage requirements, one copy of the QA record shall
maintained by the Project Manager in Building 70 and a separate copy shall be maintained .
in the Division Quality Assurance Archives in Building 201. Storage requirements shall be
as stated in SOP-01-16.1, Storage and Maintenance of Quality Records, to ensure
protection against the risk of damage or destruction.

10 CFR, Part 21

4.121 SwRIl procurement documents shall include requirements for reporting and approving
disposition of suppher nonconformances and, when required, compliance to 10 CFR, Part
21.

4122 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 a major reduction in the degree of protection provided to public health and safety.

Certified Test Report

The Project Manager and Institute Quality Assurance Manager as complying with all contractual

requirements shall certify test reports. The certified test report shall reference the purchase
order/release number, the test methods performed, and the purchase order/release line item
number.

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

documents and appropriate document revision 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



Valerie DeJesus

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

Sent: Monday, November 10, 2003 2:01 PM :
To: Lietai Yang ' 010011
Cc: Jacqueline M. Ranger

Subject: preliminary sample results - TO#031021-4, SRR#25126

031021-4.XIs 031021-4.pdf
Attached are the preliminary results for the samples received
on 10/21/03, task order 031021-4, SRR 25126. '
The report for Metals is attached as an Excel (031021-4.xls) and PDF (031021-4.pdf) file.
Hard copies of the report will follow shortly.
If you have any questions, please contact Jackie Ranger (522.3320).

Thank you,

Valerie DeJesus

Southwest Research Institute

Department of Analytical and Environmental Chemistry
Division 01

Phone 210-522-3129

Fax 210-522-5938



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT ’

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126 ‘

SDG: 236555

CASE: CNWRA

VTSR: October 21, 2003

PROJECT#: 06002.01.081

Chain of Custody/Login Paperwork
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SAMPLE LIST/CHAIN OF CUSTODY

Requested Turnaround:

o)
£, Southwest Research Institute X 2 Weeks
=g Chemistry and Chemical Engineering Division « 3 Weeks
g3 6220 Culebra Road = Other.
s San Antonio, Texas 78238-5166
Client Purchase Order/Other ID Site/Zone ID SwRI Contact
E ) L teXal Qo«\
© D\ 0 A0 SLD%\I Analyses Requested AN 8483%
REMARKS
£ £ R Preservation
o = > a=HCl to pH <2
5 5 o ¥ b = HNO; to pH <2
3 2 © g | o \§ ¢ =H,;S0, to pH <2
8| 8 3 e g d = NaOH to pH >12
%E; % § .~ i‘l 8 g e = Cool (4°C2°C)
Sample ID SE| & = B 3 ~ f = Other (specity)
\_I(r,SQ(«Q A e o | v / j cwv‘a],es Ay uiaal-
Veeo O B H® | po0 [V S V4
Vees, Q¢ oz | o |V \ v
VeesoQ O e | oo |\ N Y W/
Matrix Types: Sample Types: Relinquished by (Print/Signature) Date Time
A - Air D - Duplicate IO -~ @
B - Biota ER - Equipment Rinsate e %}&SQ&D /0/07//@ 909130
D - Dust ES - Environmental Sample Received by (Print/SignatGQ)) (& O 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 — Soil TB - Trip Blank
SED - Sediment
T - Tissue Received by (Print/Signature) Date Time
W - Water
WP - Wipe
Temp:  2.2.0°C Therm#: &2 7)
Comments: T Relinquished by (Print/Signature) Date Time

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

Page _ | of 1



(09%S
FORM FOR REQUESTING WORK FROM OTHER DIVISIONS

A TO BE COMPLETED BY DIVISION 20 PERSONNEL

010013
Requester: _ .. riad RQosna Request Date:_\O ED L(D 2
Project No.:_2Jo oI oN. O Phope No.: : D3

Description of Work Requested: __ /A NN
LA VA, (QDD e Ve o

S8 LV OV

O Optical Microscopy @OSEM O Hardness O Profilometer O Auger "8 Other

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

Sample Identification Description
NaseR A MeDeciwn I
\](r%%c/Q D "‘T\)o&\%\)“&' e D N
\/(C‘HS(:Q { ?@%\*6‘\03:0_ w/ aam Ne

D)
\I&SS(/Q $ %&%??ﬁg / < \inge //LS"M Nacl

B. TO BE COMPLETED BY DIVISION PERFORMING WORK!
O Optical Microscopy @OSEM O Hardness O Profilometer O Auger O Other

Person Assigned: Signature:
Division: \ Date:

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

Software Used (If any):

Standards Used (If any):

Photographic Negative Numbers (If Applicable):

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



SAMPLE LOG-IN SHEET

010014

]Lab Name
Southwest Research Institute Page 1 of 1
Received By (Print Name) Log-in Date |
KHALED EDRISI 1072172003 J
Received By (Signature) ) {’@ I
Case Number ' Sample Delivery Group No. SAS Nuﬂrrvibér” T
. CNWRA I Y
Remarks:  06002.01.081 ) " Remarks:
Corresponding Condition of Sample
Shipment, etc ‘
EPA Sample # Sample Tag # Assigned Lab # |
1. Custody Seal(s) Present@ .- i
Intact/Broken Vessel A None 236555 Intact |
Vessel B None 236556 Intact "
2. Custody Seal Nos.
Vi Vessel C None 236557 "~ lIntact
Vessel D None 236558 JIntact

3. Chain-of Custody Records
4. Traffic Reports

or Packing Lists
5. Airbill

6.  Airbill No.

7. Sample Tags

Sample Tag Numbers

8. Sample Condition

9. Cooler Temperature

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

11. Date Received at Lab

12. Time Received

Absent*
Present

Airbill/Sticker

Absent*

HAND DELIVERED

Present
Liste,
listed O Chain of

Custody

(@/Broken*/

Leaking
22.0C

10/21/2003

09:30:00

"

—

yd

Sample Transfer

Fraction

— [}
Enb#gan7 e

ction

Area #

Tnevg 3

Area # \

By v
KHALED EDRIST

SN

on
©10/21/2003

On

* Contact SMO and attach record of resolution

fRevicwed By B
: o~

[ﬁa&ﬂ”

Logbook No.

Sample Receipt (25126)

10.23. 2003

Logbook Page No. 4866 655‘11-0“1.2 pkg )

FORM DC-1

OLMO4.2



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA

VTSR: October 21, 2003

PROJECT#: 06002.01.081

Copies of Login Book



Sample Login Book 010045

Oct 21, 2003
SwRI Login Area
Division 1
Sample Receipt: 25123 Project: 03162.20.10X _ Client: HEB
VTSR Date: Oct 21, 2003 VTSR Time: 08:03:00 Manager: SCHATTENBERG, HERB
236537 (WY-A)Strawberries PRODUCE
236538 (OSW-A)Mustard Green, Package PRODUCE
236539 (J5-A)collard greens . PRODUCE
236540 (IL-A)Lettuce, Iceburg ‘ PRODUCE
236541 (EAG-A)Green Bartlett Pears 26# PRODUCE
236542 (ACK-A)IFCO Broccoli : PRODUCE
236543 (GG-A)Grapes,Black Sdless (Chi) PRODUCE
236544 (29-A)Grapes, Red (Chilean) PRODUCE
236545 (29-B)Grapes, Red (Chilean) PRODUCE
236546 (AHG-A)Peaches PRODUCE
Sample Receipt: 25124 Project: 06232.17.00X Client: NFT, Inc.

VTSR Date: Oct 21, 2003 VTSR Time: 08:40:00 Manager: DAMMANN, MIKE

236548 XB348

236549 XB350
Sample Receipt: 25125 Project: 06685.02.00X Client: EPA REGION Il

VTSR Date: Oct 21, 2003 VTSR Time: 08:40:00 Manager: TAN, CK

236550 Air #1441
236551 Air #60
236552 Air #123
236553 Air #237
236554 Air#66 =
Sample Receipt: 25126 Project: 06002.01.081 Client: DIV 20

VTSR Date: Oct 21, 2003 VTSR Time: 09:30:00 Manager: DAMMANN, MIKE

Page Number: 4866 (section 1 of 3) Version (11/21/2003) Printed: Dec 92003 2:55PM



SwRI Login Area
Division 1

Sample Login Book
Oct 21, 2003

91001¢

Sample Receipt: 25126
VTSR Date: Oct 21, 2003

Project: 06002.01.081

VTSR Time: 09:30:00

Client: DIV 20
Manager: DAMMANN, MIKE

236557

Vessel C

236558

Vessel D

Sample Receipt: 25127
VTSR Date: Oct 21, 2003

Project: 06232.33.00X
VTSR Time: 08:40:00

Client: NFT, Inc.
Manager: DAMMANN, MIKE

236559 444T2177RE Liquid
236560 444T2177RED Liquid
Sample Receipt: 25128 Project: 10192.01.10X Client: Lynx
VTSR Date: Oct 21, 2003 VTSR Time: 13:55:00 Manager: SUN, GANG
236564 0310161235 Water
236565 0310161306 Water
236566 0310161324 Water
236567 0310161405 Water
236568 0310170936 Water
236569 0310170937 Water
236570 0310171300 Water
236571 0310171335 Water
236572 0310171346 Water
236573 0310200904 Water

Sample Receipt: 25129
VTSR Date: Oct 21, 2003

Project: 10079.06.003
VTSR Time: 14:10:00

Client: DPT Laboratories
Manager: DAMMANN, MIKE

Page Number: 4866 (section 2 of 3)

Version (11/21/2003)

Printed: Dec 9 2003 2:55PM'



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA

VTSR: October 21, 2003

PROJECT#: 06002.01.081

RAW DATA



Div 20
to#031021-4
06002.01.081

system id elem result fqual Junits |rl tv_|rec ug/ml date time |iv [fv {mg/L

236555 Fe2714 | 0.140 mg/L | 0.025 0.1397011/06/03 |12:07 | 5| 5| 0.1397
236556 Fe2714 1.13 mg/L | 0.125 0.22578|11/04/03 [12:58 | 1] 5| 1.1289
236557 Fe2714 1.29 mg/L | 0.125 0.25781(11/04/03 ]13:03 | 1] 5| 1.28905
236557d Fe2714 1.11 mg/L | 0.125 0.22249111/04/03 [13:08 | 1] 5| 1.11245
236558 Fe2714 1.17 mg/L | 0.125 0.2343611/04/03 {13:13 | 1{ 5] 1.1718
236558s Fe2714 5.98 mg/L | 0.125] 5| 96.2%|| 1.19676]11/04/03 [13:18 | 1| 5| 5.9838
icsw-L04w3 Fe2714 1.04 mg/L | 0.025| 1] 103.5%|| 1.03513]11/04/03 [12:15 | 5| 5| 1.03513
|Lpbw—LO4W2 pg54-273 {Fe2714 | 0.025|U mg/L | 0.025 -0.00950{11/04/03 |12:05 | 5] 5| -0.0095

1ilo

wholed

4TOO0TO
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FRM-222 (Rev 1/Apr 03)

Page 1 of 2

o 910099
SOUTHWEST RESEARCH INSTITUTE _
6220 Culebra Rd %
San Antonio, Texas 78228 %
TJA TRACE ICP DAILY LOG
ANALYST__ ] DATE__[1-4 -6>
© As 189.042 Profile Line As Intensity:_ 400 . 24 .
PEAK POSITION_—.c 4 o014 ¢
VERNIER POSITION_Z $ 3 [570s PREP DATE- | _
AUTOSAMPLER Yes_ %_ No CLP_STD1_SCi ©3-50\
CLP_STD2_SC| 0336\
lac PREP DATE: CLP_STD3_SC| 03=0'
CCV/ICV| O3VeS o CLP_STD4_SC| 0330\
CRI N 2= _CLP_STD5_SC| &3S0\
ICSA — CLP_STD6_SC| 035 29
ICSAB| _— BLK_SC| &3324
COMMENTS FILE CLIENT TO# _ PROJECT NO. METHOD
Aoty ode DAy 3T | Div, 1Y Lin2%-C] 190656 .01 (03 y! s& 24T
ACINOAA |pany3z Ipiv  +5%5 [631021-4|0booz oV & pany 47D
,/ '
| /) AC7
-
—— 1
}—é
COMMENTS:
MAINTENANCE:
REVIEWED BY: W
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BOOK/ PAGE
SOUTHWEST RESEARCH INSTITUTE® @1010@’
6220 Culebra Rd S
San Antonio, Texas 78228 "
| TJA TRACE ICP DAILY LOG T
ANALYST TDL DATE__lI-t-0™> n |
As 189.042 Profile Line As Intensity: 40, 327%
PEAK POSITION_, 035425
VERNIER POSITION__Z53 STDs PREP DATE: - 1
AUTOSAMPLER Yes_yx No CLP_STD1_SC o2 \eq|
| CLP_STD2_SC| (n3 Vo<
lac PREP DATE: CLP_STD3_SC| &3\ 0~
CCVAICV| o3 V.o CLP_STD4_SC| pz Ve
CRI = CLP_STD5_SC| 6370\
icsAl | wbk—" CLP_STD6_SC| oalos
icsaBl_—> BLK SCl 03525
COMMENTS | FILE CLIENT TO# PROJECT NO. METHOD .
Ao3i 1ok onsysz | ooy o | onp2\4] 0600z .ol pBY.  prayt am |
Acnotn OAu\I32— Oy v 1y 031055 | RA356,01.00Z  Dayt <4 254t
Ao3N0bS  |pany 3T | DIV zo 0310251 | 06002 pl.4%1 |\ <4 24§
| Aozupls  [DANRT | Div ze 031016- | o 6602 21 141 | 54 246
/e ) |
COMMENTS:
MAINTENANCE:
REVIEWED BY: W DATE: \l \ ( L% \ 0%

FRM-222 (Rev 1/Apr 03)
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ID: BLK- 9—3—5—-\ 03'5";‘, 32&
' Date Prepared:__ 4=3TT > i0\2> " Prepared By:

ICP Calibration Blank/ICB/CCB Solution

ID: BLK- 0336+ EQ/ 910101
Date Prepared:_ G -7 -5 Prepared By: -

Make up as needed in 1000ml volumetric flask.
Added___t~ 10 mI HNO3 INORG #:__hax

" Added__”~ 50 mIHCL INORG #:__ A0

Added L~ 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: _i¢0-1"¢> _ INORG #: ZE%D

ICP Calibration Blank/ICB/CCB Solution

- —
ID: BLK-D33Z5 - 7.
Date Prepared:__7-Z% ) Prepared By:%
Make up as needed in 1000ml volumetric flask. '

Added v 10 ml HNO3 INORG #: 4237
Added — s0miHCL INORG #__424%

Added__1_—"1000ul of 10000ppm Sc (INORG. VENT. ) EXP. Date: m-z«a4' INORG #:_426%

ICP Calibration Blank/ICB/CCB Solution

Make up as needed in 1000ml volumetric flask.

Added__ 3~ 10 mI HNO3 INORG #: Azs‘a—
Added_ ¢~ 50 mlHCL INORG #_4Z49 .
Added___1.”” 1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: /o -1 24 INORG #: ﬂ Z [

ICP Calibration Blank/ICB/CCB Solution

ID: BLK- 0329 |
Date Prepared:___16-7% -0 Prepared By: DL"" '

Make up as needed in 1000ml volumetric flask.

Added_ L~ 10 mI HNO3 INORG #: 42815

Added_ &~ 50 ml HCL INORG #:__ 4252 |
Added___—~"1000ul of 10000ppm Sc (INORG. VENT.) EXP. Date: 16-1-HA— INORG #: !(Z;QL

FRM-296
(Rev 0/May 02)



ICP ICV/CCV SOLUTION 910102
CCv- O30S
Date Prepared:_[{ - 3 - 220> Prepared By: Wﬁ/
HNO3 INORG #:_ 4294 HCIINORG #:_AZ8 T
Make up as needed in 1000ml volumetric flask in 1% HNO3 AND 5% HCI.
Element Sid Conc | Amtiadded .| Check Source Inorg # Stock Conc Exp Date
(PPm) L (ppm)
Sc 10 ml «” | INORGVENT | Azez 10000 1O -1 -04
B 5 5ml - 7 SPEX A}z, 1000 6 -e -o4
Li 5 “5ml [ SPEX Aobs™ 1000 S-ja-c& ||
Mo 5 _5mi e SPEX Aole. 1000 < -15 -ob
P 5 - 5ml v SPEX A3oy 1000 16-2p -0&
Si 5 “5ml " SPEX Az232 1000 %-30-cA
Ti 5 5ml v SPEX 4234 1000 43604
Sr 5 5ml «/ SPEX h20% 1000 lo-g0-64
Sn 5 5ml [ SPEX AlA\ 1000 R
Bi 5 5ml — SPEX A ¢ 1000 om0 -al
La 5 - 5sml v SPEX 40C4 1000 &~ —od—
Y 5 . 5ml LV SPEX Aob— 1000 < e —ch
Pd 1 1ml / SPEX Gz ¢ 1000 1-1g ~of
S 1 Aml g SPEX & r4p 1000 & -30-0A
Th 1 1mi e SPEX 4721 1000 % -30-0&
U 1 1ml o SPEX A\4Z 1000 L-30 -cA
W 1 Aml v SPEX 147\ 1000 g5
Zr 5 5ml % SPEX b 1000 -1
Na 10 1ml [ SPEX 385\ 10000 2 5 ol
ICV-2A vary - 10mi (= SPEX 13X S mix [1-5p %
ICV-2B vary Aml - SPEX 334 mix )] -%0-03
ICV-2C vary ~10m| v’ SPEX L mix {1-36 -3
Expiration Date: || -%6~0">
FRM-297

(Rev 0/May 02)



HNO3 INORG #:_42 3%
Make up as needed in 500 mi volumetric flasks in 1% HNO3 and 5% HCI.

ICP Calibration Stand
Date Prepared: —9-%*—9%3)' l0-1-°3

Prepared By:
HCI INORG #:_ 4249

ards 2

Prepared Standard Element Std Conc | Added Check Source INORG #
Name (ppm)  booomlo
STD1- Al 50 [V INORVENT A1T20
3( Ca 50 v INORVENT 00
[ INORVENT 'bﬂé‘s
[ INORVENT XY
. | INORVENT 4204
v INORVENT ' 20
”__ | INORVENT $| Z‘;
«~ | INORVENT A2
” | INORVENT | X%l
L~ | INORVENT P A
L~ | INORVENT DT
(2 INORVENT 34sS
{~ | INORVENT A ST
INORVENT k26 L
«_ | INORVENT 3qq <
v INORVENT FCE R
L~ | INORVENT 162\
+~ | INORVENT 3340
¢~ | INORVENT 334 |
«” | INORVENT Az2¢(C
¢~ [ INORVENT &222
«~ | INORVENT | 4499
L~ | INOGRVENT | 33§
L~ | INORVENT 2G¢S
¢~ | INORVENT 4152
«— | INORVENT 1G2C
.~ | INORVENT LzC2
t~ | INORVENT 26 S
«” | INORVENT XA
«” | INORVENT &9
L~ | INORVENT IS
[ INORVENT 136
¢~ | INORVENT M Sk
~ | INORVENT Aol
INORVENT 200
[V INORVENT (%5
" | INORVENT [4ZZ(
AT~ | INORVENT A 75
.~ [ INORVENT [ 39&4
" | INORVENT | 5354 o
1~ INORVENT 6%l Exp, omxct
P INORVENT 2924
v INORVENT 420>
[ INORVENT AL
7 INORVENT G &Y
i I(NORVENT 4762

Expiration Dates:
sTD1: (I-1-0%

STD2: [{-1-0D

STD3:

"“,0'5

STD4: I~ 1-9
STD5: 12 -4~

FRM-299
(Rev 0/May 02)
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Date Prepared:_ ) 029 -©">

ICP Calibration Stand

Prepared By:

0101064

HNO3 INORG #:__ Az<s™ HC! INORG #:_& 7942
Make up as needed in 500 ml volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) mi (ppm)
STD1- Al 50 2.50 INORVENT 10000
Ca 50 2.50 INORVENT 10000
Fe 50 250 INORVENT 10000
K 50 250 INORVENT 10000
Mg 25 1.25 INORVENT 10000
Na 50 250 INORVENT 10000
Li 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD2- Ba 10 5.00 INORVENT 1000
Be 5 2,50 INORVENT 1000
Cr 10 5.00 INORVENT 1000
Cu 10 5.00 INORVENT 1000
Ni 10 5.00 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STD3- Cd 10 5.00 "INORVENT 1000
Co 10 5.00 INORVENT 1000
Mn 10 500 INORVENT 1000
v 10 5100 INORVENT 1000
Zn 10 5.00 INORVENT 1000
Sc 10 0:500 INORVENT 10000
STD4- Ag 2 1.00. INORVENT 1000
As 10 5.00 INORVENT 1000
Pb 10 ~5.00 INORVENT 1000
Sb 10 5.00 INORVENT 1000
Se 10 5.00. INORVENT 1000
TL 10 5.00 INORVENT 1000
Sc 10 0,500 INORVENT 10000
STDS5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 INORVENT 1000
Si 10 5.00 INORVENT 1600
Ti 10 5.00 INORVENT 1000
Sr 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
]
STD6- La 10 500 | t+~ | INORVENT AzZZ\ 1000 9 -1-o6-
Na 1 0.05] ¢« | INORVENT Azes 10000 & -1 -A
A Pd 10 500 ¢~ | INORVENT 2346 & 1000 -1 -
Q @ S 10 500 —— | INORVENT 23359 1000 1l-1-0>
,.)4/ o Th 10 5.00 | INORVENT | &z4 S 1000 -1
o)) W0 U 10 500 |~ | INORVENT ey 1000 p——
w 5 2.50 «~ | INORVENT 42073 1000 g-1-°%
N 10 500 | .~ | INORVENT A6y 1000 G- &
Zr 10 5.00 L~ | INORVENT |3&S sy 1000 %\ 05—
SC 10 0.500 «~ | INORVENT Az T 10000 10~
;u.'tc)‘@
Expiration Dates:
STD1: STD4:
STD2: STD5:
STD3: STD6: (-1

FRM-299

(Rev 0/May 02)




ICP Calibration Standards 010105
Date Prepared:___]1-5-6> Prepared By:_1==
HNO3 INORG #:__4 29k HCI INORG #:__& 251>
6 Make up as needed in 500 mi volumetric flasks in 1% HNO3 and 5% HCI.
Prepared Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date
Name (ppm) mi (ppm)
STD1- Al 50 2.50 «” [ INORVENT 4220 10000 e -0
y; Ca 50 2.50 — | INORVENT 369006 10000 2., -0k
49‘9 Fe 50 250 %~ | INORVENT 366 S 10000 2. | -k
» o K 50 2.50 +” | INORVENT Ao 10000 12-4 0%
Y o Mg 25 1.25 «~ | INORVENT A& 200 10000 % -\ -l
W Na 50 250 | ¢~ | INORVENT | Az0%” 10000 %\ O
Li 10 5.00 «~ | INORVENT | 4144 1000 3 -y o
Sc 10 0.500 t— | INORVENT Al 10000 [ o= 1—~$
STD2- Ba 10 5.00 &~ T'INORVENT g\ 1000 3 -of
M / Be 5 250 | &~ | INORVENT 402 1000 & -1 o
,_)P Cr 10 500 | =~ | INORVENT | A5\ % 1000 12—y <ol
W ,,)Q)p Cu 10 500 |+~ | INORVENT 3965 1000 3-) ok
0 Ni 10 5.00 [ INORVENT 3957} 1000 - -ole
Sc 10 0.500 t— | INORVENT 426 10000 {61 —0&
STDS-/ Cd 10 5.00 L~ | INORVENT LTS 1000 1 -1 ok
5! Co 10 500~ | INORVENT | 342% 1000 31k
,6 95” Mn 10 5.00 ¢~ [ INORVENT 292\ 1000 7 oA
W ) v 10 5.00 L~ | INORVENT Ay 1000 12 -y -ok
Zn 10 5.00 | INORVENT 4314 1000 12 -1 ok
Sc 10 0500 | L~ |INORVENT | AZ&T 10000 10-1-0%
. $TD4- / Ag 2 1.00 ¢~ | INORVENT AzzC 1000 e -
29 . As 10 5.60 «— | INORVENT 3 9954 1000 Z -1 0%
Q ¢ ‘;f’ Pb 10 500 | - | INORVENT 31 7000 11-1 ~2h
% N 0‘5 Sb 10 5.00 +— | INORVENT 366 1000 T-1-A
\ : Se 10 500] & | INORVENT 415 1000 7 <) -o&
TL 10 5.00 L~ _| INORVENT 522 1000 7 -\
Sc 10 0.500 &~ | INORVENT Azez 10000 lo-1 -
STD5- B 10 5.00 INORVENT 1000
Mo 10 5.00 INORVENT 1000
P 10 5.00 ] INORVENT 1000
Si 10 5.00 INORVENT 1000
Ti 10 5.00 INORVENT 1000
St 10 5.00 INORVENT 1000
Sn 10 5.00 INORVENT 1000
Bi 5 2.50 INORVENT 1000
Sc 10 0.500 INORVENT 10000
STDB- La 10 500 | L~ | INORVENT | AZzZ\ 1000 a A |
Na 1 0.05 T INORVENT NS 10000 & -\ 204
! Pd 10 5.00 +~" | INORVENT 126G 64 1000 2oy oK
v v‘;’ S 10 5.00 +~ | INORVENT A3 1000 12 oA
9 Th 10 5.00 «” [ INORVENT | Az%> 1000 11-1-04
; O U 10 5.00 +~ | INORVENT 3934 1000 2 -\ -0
W W 5 2.50 C— | INORVENT | 4 70N 1000 G -1 -0%
Y 30 5.00 — INORVENT A0S 1000 b-\ oY%
Zr 10 500 | 1L~ | INORVENT 3RSy 1000 3. i
SC 10 0.500 +~ | INORVENT A7EL- 10000 10- 1-4
Expiration Dates:
_ STD1: 2 -1-o& STD4: T -|-ch
0 STD2: 3-1-0%  STD5:
STD3: ¥ -\-off STD6: B-1-ofr
FRM-299

(Rev 0/May 02)



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA

VYTSR: October 21, 2003

PROJECT#: 06002.01.081

Certificates of Analysis



01010¢

FISHER SCIENTIFIC _
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. A509 Lot No: 1103070 »
. Release Date: July, 2003
Expiry Date: July, 2006

Tests Units Value
Assay % 69%
Color APHA <10

" Aluminum ' ppb <0.2
Antimony ppb <0.1
Arsenic ppb <0.1 o
Barium ~ ppb - <0.1 ; _:_i
Beryllium ppb . <04 m
Bismuth ppb <0.1 ]
Boron ppb’ <1 =
Cadmium ppb <0.1 B

. i
Calcium ppb <0.5 o F
Chromium ppb <0.1 W A
Cobalt ppb <0.1 wo i
Copper ppb <0.1 I
P

fron ppb <0.5 o
Lead ppb <0.1 Q7
Litium ppb <0.1 8
Magnesium ppb <0.2 lT; 3
Manganese ppb <0.1 o L
Mercury - ppb <0.2 = 5 iQ
Molybdenum ppb <0.1 P
Nickel " ppb <0.1 i
Potass ium ppb <0.2 Oi ™~
Selenium ppb <0.1 o2 g
Silver ppb <0.1 pPRE
Sodium ppb <0.2 F f p\
Strontium ppb <0.1 ,w I
Thorium ppb <0.1 Pyt
Tin ppb <0.1 I
Titanium ppb <0.1 L
Uranium ppb <0.1 P
Vanadium ppb <0.1
Zinc ppb <0.2
Zirconium ppb <0.1

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

S M‘lke\u’u/

Dr. B. McKelvey
QA/QC Manager

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

Fisher Chemical

A Fisher Scientific Company
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FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

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

Tests Units Value
Assay % 69%
Color APHA <10
Aluminum ppb <0.2
Antim ony ppb <0.1
Arsenic ‘ ppb <0.1
Barium ppb <0.1
Beryilium 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
lron ppb <0.5
Lead ppb <0.1
Lithium ppb <0.1
Magnesium ppb <0.2
‘ Manganese : ppb <0.1
Mercury ppb <0.2
Molybdenum ppb <0.1
Nickel ] ppb <0.1
Potas sium ppb <0.2
Selenium ppb <0.1
Silver ppb <0.1
Sodium ppb <0.2
Strontium ppb " <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb <0.1
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
glassbottles.

% Me l«(elui/
Dr. B. McKelvey
QA/QC Manager

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

Flsher Chemlcal
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910108

FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. A508 Lot No: 4103030

Date: March, 2003
Tests . . Units Value
Assay % 36%
Color APHA <10
Aluminum ppb <0.5
" Antimony ) ppb <0.1 s 5T I
Arsenic ppb <0.1 Z B3
Barium ppb <0.1 e - ;—.: %
Beryllium ~ ppb <0.1 = R
Bismuth ppb - <0.1 s {7 &3 o
Boron ppb. <1 L’: = 'f: 2
Cadmium ppb <0.1 ?) ‘75 ,_: ;'"'i =
Calcium ppb <0.5 P eEme e
Chromium ppb <0.1 r‘: =i
Cobalt ppb <0.1 foeEomr
Copper ppb <0.1 §£: ;‘ S &
Iron ppb <0.5 e
Lead ppb <0.1 et B R
Lithium ppb <0.1 U T S
Magnesium ppb <0.5 A e e 2
Manganese ppb <0.1 :’JQJ‘\)Q :;—3
Mercury ppb <0.2 [ el >~
Molybdenum’ ppb <0.1 f‘ﬂ o Eg i
Nickel ppb <0.1 *U‘B o X
" Potass ium ppb <0.1 &) '(ﬂ L) ™~
Selenium ppb <0.1 ?Jx Dg >
Silver ppb <0.1 gl M1
Sodium ppb <0.5 pi i @
Strontium ppb <0.1 } Py
Thorium ppb <0.1 [ T
T ppb <0.1 (I I A
Titanium ppb <0.1 P
Uranium ppb <0.1
Vanadium ppb ) <0.1
Zinc ppb <0.5
Zirconium ppb <0.1

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

S M‘:Ke\uy/

Dr. B. McKelvey
QA/QC Manager

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

Fisher Chemical

A Fisher Scientific Company

.
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FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

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

Tests Units Value

Assay % 36%

Color APHA <10

Aluminum ppb <0.5

Antimony ppb <0.1 w T D
Arsenic ' ppb <0.1 Z>T P
Barium ppb <0.1 CEFRRE
Beryllium ppb <0.1 O
Bismuth ppb <0.1 us i,‘;
Boron ppb <1 e 3
Cadmium ppb <0.1 "F HELEZ
Calcium ppb <0.5 T e
Chromium ppb <0.1 Nomg
Cobalt ppb <0.1 T L
Copper ppb <0.1 55 | o= %
Iron ppb <0.5 g; L@
Lead ppb <0.1 ! : Y
Lithium ppb <0.1 —i i
Magnesium ppb <0.5 :‘;G g s% g
Manganese ppb <0.1 as —D\\ i
Mercury ppb <0.2 P e
Molybdenum ppb <0.1 QQQ X
Nickel ppb <0.1 Mo o
Potassium ppb <0.1 NG RN
Selenium ppb <0.1 %)) Tl
Sitver ppb <0.1 gy i 1 in
Sodium ppb <0.5 ool i
Strontium ) ppb <0.1 oo i
Thorium ppb <0.1 by

Tin ppb <0.1 R
Titanium ppb <0.1

Uranium ppb <0.1

Vanadium ppb <0.1

Zinc ppb <0.5

Zirconium ppb <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular,

Ca, Si, K, Na, B, Al, Mg & Mn will increase due to
storage in glass bottles.

a % Mi lAe\Uj/

| Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300
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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 (mg/l) (mg/l) SRM
Al 200 199.51  3101la Pb 50 49.98 3128
As 200 199.89  3103a Sb 50 50.02 3102a
Ba 200 199.68  3104a \Y% 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: M- Kodherinibcoln...
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Catalog Number: SPIKE-1 Lot No.: 25-23AS g 2 =m5
. . (3 B il
Description: Spike Sample Standard 1 é Sms -
Matrix: 5% Nitric Acid/tr Tartaric Acid - HF FlLoeg2
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okl 3
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This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a . t:’,}‘b 2
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as %‘ﬂ Q‘EL\J]Q g
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 0o nie
relevant to the certified properties listed below. R[p % » Ny
Y I m
. |
The CRM is prepared from high purity single element concentrates of individual elements using E‘_ﬂ {;{ w
] 1
i i
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relevant to the certified properties listed below.
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Catalog Number: ICAL-1 Lot No.: 25-176AS I
Description: Instrument Calibration Standard 1 § i b3
. .. . o3 B PR R,
Matrix: 5% Nitric Acid = fo § o &
3 % b. ol
| SO b T
. . ' m ﬁr\ S =
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a % o Q@) i,, —
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as b [U ﬁ i %
ICPOES, DCP, AA, ICPMS, and XRF. If can be employed in USEPA, ASTM and other methods Pv % ; w
I
P
B
I R

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

Refer to side 2 for details of measurement uncertainties.
Instrumental Analysis by ICP Spectrometer:

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

Ca 5,000 4,984.92 3109a
K 5,000  4,990.26 314la
Mg 5,000  4,991.82 313la
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.

SEp
Date of Certification: i 2803 Certifying Officer: N . Kodhertatey

© 2000 SPECertiPrep, Inc.
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inorganic ventures / iv labs

195 lehigh avenue, suite 4,'Iakewood,' hj 08701 usa

phone: 800-669-6799 ¢ 732-901-1900 ¢ fax: 732-901-1903

e-mail: ivsales@ivstandards.com ¢ website; Jdvstandards.com
ol 8112

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 1000 pg/mL Tungsten in 1% (abs) HNO3/1% (abs) HF

i . INORIE ©LARS/RADCHEM LARS A3
Catalog Number: CGW1-1 and CGW1-5 D ;‘I\'g"{?g"‘}& VIL;S = FA; 1/ /A [@ 2,
Lot Number: W-W01080 DATE EXPIRED: . OB/0\/a0n. .
Starting Material: W Powder DATE OFENED: __ ¢ 0%/0\ Jod
Starting Material Purity (%):  99.990703 INORG: ,_hae.;i»_,.___l' P ES%D ...

Starting Material Lot No 21418,C31H46,002J21,E03K06,D11F29
Matrix: 1% (abs) HNO3/1% (abs) HF

CERTIFIED VALUES AND UNCERTAIN ES
Certified Concentration: 1001 t 2 pg/

Certified Density: 1 006 g/m (n asured at22° C)

The Certified Value is based upon the most precnse m thod used.to al ’ Iyze thls CRM The follownng equations are used in the
calculation of the certified value:and the uncertainty: ; .

Certified Vale O = er'x )

n: ,
Uncertamty () -_[{@El'_’z 2 The‘s.lrrr’rEItlon cf aII agnlflcant estmuted ermrs.
(n) V2 (Mos of o sfrom instrurvental measurenvert,
i ' 1 ' and.the fixed errer reported onthe
TRACEABILITYTO NIS:T ANi) Y*INDEPENDENT METHODS

0 “Property of the result of a measure tor:the value of a stan ard whereby itcan be telated to stated references, usually
national or international standards, through an unbroken cham of comparlsons all havmg stated uncertainties.” (1ISO VIM, 2nd
ed., 1993, definition 6.10) )

[0 This IV product is Traceable to NlST via d|rect companson to NIST SRMs. The uncertainties for each certified value are
reported, taking into account the SRM uncertainty error and the measurement weighing and volume dilution errors.

4.1 Assay Method #1 1001 £ 2 pglmL (Avg 2 runs)
ICP Assay NIST SRM 3163 Lot Number: 990209
Assay Method #2 1000 pg/mi

Gravimetric NIST SRM Lot Number: See Sec. 4.2



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 0113 ' .
&

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities@é% 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 particies down to 0.3 pm.

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 < 000496 | M Lu < 0.00040 i Re M Tb < 0.00030

M As < 0.00991 M Eu < 0.00297 O Mg  0.00120 M Rh < 0.00099 M T < 0.00099

M Ba < 0.00991 M Gd < 0.00099 M Mn < 0.00397 M Rb < 0.00099 M Th < 0.00009

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 < 0.00098 M Sn. < 0.00496

O B < 119460 M Au < 0.00297 M Nd < 0.00198 ‘0 Sc < 0.00036 M Ti 0.00198

M Cd < 0.00297 M Hf < 0.00198 M Ni < 0.00793 M Se < 0.00793 S W

O Ca  0.00080 M Ho < 0.00050 O Nb < 0.06371 O Si < 0.01354 M U < 000198 ‘
M Ce < 0.00496 M In < 0.00991 n Os M Ag < 0.00198 M V < 0.00198 '
M Cs < 0.00030 M Ir < 0.00496 M Pd < 0.00496 O Na 0.04778 M Yb < 0.00089

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 O K 0.03146 O Ta < 0.39820 M Zr 0.00079

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

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff




7.0

8.0
9.0
10.0

010144

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhen not in use. Stote end use &t 20 £ 4%€. Do not pipet from cortainer. Do nat retum

portions removed for pipetting to container.

Mamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 183.85 +6; 8,7,8,4 WOF J*(chemical form as

received)

Chemical Compatibility - W is very readily hycrolyzed requiring 0.1 to 1% HF solutions for stable acidic solutions. The WOF,*is

soluble in % levels of iI-tiit‘.r“,l and HNg, prwigedy?’isﬁheafoF? form. Stable st ppm levels with some metals providedit is

fluorinated. Do nat mixwith Alkaline or Rare Earths., [s best to be mixed only with other flucringted metals (Ti, Zr, Hf, Nb, Ta, Mo,

Si, Sn, Ge). Look for yellow WO, precipitate if mixedwith cther transition elemerts & higher levels indicating instability. The yellove

WO, will form over a period ofweeks even in trace HF, therefore, HE levels of W multi- element blends should be~ 1 %.

Stability - 2-100 ppb levels steble (Alone or mixed with all other metals thet are at comperable levels) asthe WOF,* for monthsin

I1. gbpréhlo,rﬁf LDPE container. 1-10,000 ppm single element solutions s the YWOF . chemically stable for years in1% HF inan
container.

W Containing Samples (Preparation and Solution) - Metal (Solukle in HF f HNO,);, Oxide (Soluble in HF or NH.OH) ; Organic

Matrices (Dry ash &t 450 <€ in Pt* and dissolve oxide with HF).

Atamic Spectroscopic information (JCP-OES D.L.2 aregiven ag radial/axial view):

Techniquelline Estimated D.L. Order Type Interferences (uncerlined indicetes severe at willoncs.)
ICP-OES 207911nim 00370007 pomL 1 ion Ru,In .

ICP-OES 224875nm  0.05/0.005pugimL 1 ion Co,Rh, Ay

ICP-OES 209475nm  0.0570.005poinL 1 ion Mo

ICP-MS 182 amu 5 pit na M* *%Er O

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

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM,
HOMOGENEITY - This solution was miixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION ’

10.1 I1SO 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 Internationa! 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 (Sl), 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

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 (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

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

INORGANIC LABS/RADCHEM LAERSTPS 2082

DATE RECEIVED: ,___,“.,«QZL&U[QQ __________ v
DATE EXPIRED: ____ 0%/01/300% _
DATE OFENED: ____—“od/o\/o3

INORE: Moo PO FSARD



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY : 010115

ClrM SHELF LIFE

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under spemal 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 usefut 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: February 10, 2003

Expiration Date:

182004

12.0 NAMES AND SIGNATURES OF CERT;:”\VYING OFFICERS

Certificate Prepared By: ~ JoAnn Struthers ‘ Admmlstratlve Asslstant

Certificate Approved By Katali_ﬁ'Le, QC i ervisor ©

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




Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-5

Lot Number: T-MO01130

Starting Material:

Ammonium Molybdenum Oxide

Starting Material Purity: 99.9943%
Starting Material Lot No: 21410
CERTIFIED CONCENTRATION: 997 + 3 pg/mL

1000 pg/mL Molybdenum in H,0 tr. NH,OH
010i4i¢
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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;

Calculated Value: 1000 yg/mL =’.;t’_}
Method: Calculated, based on startlng materlal

Instrument Analysis: 997 +

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

EREEEooproRRRRIZIO

* =

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL
QA KL Rev.0731020N

Certified Value (2) = J_ x,

(%) = mean

<0.050
0.0094
<0.020
<0.020
<0.0010
<0.00080
<0.50
<0.50
0.00026
<0.050
<0.00060
<0.010
<0.0060
<0.012

- checked by ICP-MS O - checked by ICP-OES

x; = individual resﬁifl_ltéf

Dy go.mz
Er  <0:010
Eu <0:0060
Gd <0.0020 :
Ga <0.0020
Ge <0.012
Au  <0.0060
" <0.0040
Ho <0.0010
In 0.0024
Ir <0.010
Fe <0.50

Lta <0.0010
Pb < 0.0060

ERoRERREEEEREREIZIZ
I

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

3 ug/mt (Average of 2ru
Method: Inductively Coupled Plasma Spectroscopy (IC

Q'RACE METALLIC IMPURITIES DE ERN

PR ~EPIORIOW g0

number of measurements

CMn o<
Hg,
*<0.050

Nd

Ni -

Nb
Os
Pd
P
Pt
K

i - spectral interference

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701

<010

Uncertainty () =_2((0s 31"

Pr

“Rb
Ru

~Sm

"Sc
Se
Si
Ag
Na
Sr
S
Ta

< 0-01 6.,,1.,

<0.010

<0.0040
0.0098

ErizlogloRoEEREEEIC

Re,

(n)112

<0.10
<0.0020
<0.0020
'0.025
<0.0040
<0.0020
<0.050
<0.016
<0.10
<0.0040
<0.10
<0.0010

<0.014

n - not checked for

W impurity may be due to Mo doubly charged ion and represents the maximum concentration possible.

Quality Assurance Nanager

EREREEEOREERER"™

Te
Tb
T
Th
Tm
Sn
Ti

w
U
\4
Yb
Y

Zn
Zr

= The summation of all significant
estimated errors.

<0.00060
<0.0020
<0.0020
<0.00080
<0.010
<0.0050
0.056*
<0.0040
<0.0040
<0.0020
<0.080
<0.040
<0.010

s - solution standard element

(over)
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inorganic ventures / iv labs

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

certificate of analysis
CUSTOM-GRADE SOLUTION 1000 pg/mL Scandium IN 5% HNOQ, (abs)

Catalog Number: CGSC1-1and CGSC1-5 010447
THOEGANTS LARS/FADCHEM L.AED
Lot Number: W-8C02055 DATE RECEIVED: | ONOROD. o
DATE EXFIRED: | 10/ /00% .
S e i oo DATE OPENED: ______09/98/03 ... ...
artin atertat Purity: .99% TN - i i
smmng Materiol Lot Mo 5320791 INORE: _ ¥9Q) ... Fli  _E52239. ...

CERTIFIED CONCENTRATION: 1000 * 5 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 (£) = ZHZS e
n (n)uz
(%) = mean x; = individual results n = number of measurements ¥.S; = The summation of all significant

estimated errors,

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

Instrument Analysis: 995 + 5 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 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 .

Q 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 TI- <0.00010
M - Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb  <0.00010 M Th 0.0028
M Be <0.000050 M Ga <0.00010 0 Hg i M Ru <0.00020 M  Tm <0.000040
M B 0.0043 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn  <0.00050
0o B8 <0.020 M  Au <0.00030 M Nd <0.00020 s Sc M Ti <0.0050
M Cd <0.00030 M Hf 0.0030 Q N <0.084 O Se <0.67 M W <0.0010

Q Ca 0.016 M Ho <0.000060 M Nb  <0.000050 0 Ssi <0.034 M U <0.00020
M Ce <0.00050 M In <0.00010 n Os M Ag 0.0050 M VvV  <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 O Fe <«<0.16 o P i M Sr <0.000050 M Y <0.0040
M Co <0.00030 M  La  <0.000050 M Pt <0.00020 n S M Zn 0.0075

M Cu <0.00060 M Pb 0.00050 o K <5.01 M Ta <0.00070 .M Z 0.032

M - checked by ICP-MS O - checked by ICP-QES 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 gev.ost3oars
Quality Assurance Manager Expires: W



inorganic ventures / iv labs

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

certificate of analysis
CUSTOM-GRADE SOLUTION 10,000 g/mL Scandium IN 5% HNO, (abs) 010118

Catalog Number: CGSC10-1and CGSC10-5
: IMORGANTC LABRS/RADCHEM LARS

Lot Number: T-SC02053 CDATE RECEIVED: ___ o/aw/ed
RDATE EXFIRED: . _i10/0)/8094% .

Starting Material: » Sc,0, DATE OFENED: _____ od/Qaufed .
Starting Material Purity: 99.999% INORG: _ 3. FO:__F53338

Starting Material Lot No: 632-5721

CERTIFIED CONCENTRATION: 10,047 + 29 ug/mL

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

Certified Value (%) = 2 x, © Uncertainty (£) = 2[00s 2"
n (n)uz
(%) = mean x; = individual resuits n = number of measurements Y.S; = The summation of all significant

estimated errors.

Classical Wet Assay: 10,047 + 29 wg/mlL
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/mL:

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

0 Al <0070 M Dy <0.0060 M L <0.010 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 M Mg <0.030 M Rh <0.0010 M T <0.0010
M Ba <0.010 M Gd <0.0010 M Mn <0.0040 M Rb <0.0010 M Th 0.028
M Be <0.00050 M Ga <0.0010 i Hg M . Ru <0.0020 M Tm <0.00040
M 8 = 0.043 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0 B <0.034. M  Au <0.0030 M Nd <0.0020 s Sc n T

M Cd <0.0030 M Hf 0.030 Q Ni <0.084 o Se <0.67 M W <0.010

0 Ca 047 M Ho <0.00050 M Nb <0.000860 0 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 <0.0060 0 Na <0.16 M Yb <0.0010
M Cr <0.0050 [+] Fe <O0.16 i P M Sr <0.00060 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 0.0050 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)
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SPEXertificate 010119

Certifitate of Beference Alaterial

‘Catalog Number: PLB9-2X/2Y/2T Lot No. 9-143B
Description: 1000 mg/L Boron .
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: 9995 mg/L
Uncertainty Associated with Measurement:  +/-3.0mg/L

Certified Value is Traceable to: NIST SRM 3107

The CRM is 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.

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

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

Element mg/L Element mg/L Element mg/L
Al 0.06 Cu <0.001 Pb <0.001
As <0.001 Fe 0.001 Re <0.001
Ag <0.002 Ga <0.001 Rb <0.001
Ba <0.001 In <0.001 Sr <0.001
Be <0.001 K <0.01 Sb <0.001
Bi <0.001 Li <0.001 Sn <0.001
Cd <0.001 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 Tl <0.001
Ca 0.003 Mg <0.001 v 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 conditions. :

Date of Certification: Certifying Officer: A/. £.o
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Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Element mg/L

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

SPEXertificate ™

Lertificate of Beference Material |

1000 mg/L Lithium

2% HNO3

Element

Cu
Fe
Ga

In

Date of Certification: MAY

Catalog Number: PLLI2-2X/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: 1002 mg/L
Uncertainty Associated with Measurement:

Certified Value is Traceable to:

The CRM is prepared gravimetrically using high purity Lithium Carbonate v
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:
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4.

NIST SRM 3129a

1002 mg/L

mg/L

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

03

- Lot No.

+/- 3 mg/L

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

Density: 1,014 @24.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L

Pb
Re
Rb
Sr
Sb
Sn
Ti
Tl
A"
Zr
Zn

Certifying Officer: M. Kocheviakola. .

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

2u] ‘dasdiied X3dS 0007 @

0104120

9-102LI

Lot# 03021A. The

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

transported and stored under laboratory conditions,

= U
Z23 2D
R e o I
aJmmmo
e O MO O
iomxmP
LN 11 I o e
e Rt
i T A e 8
Ug%_
s i
O e o>
[ N BT « 3
RRERE:
s TR I
oRP R T
nw fap]
I I
H»,&FL.E
i, Qb)_s
SRS
!QJD Q1
=3 i(J)}
iofl =)
i iFi] &
Pl
N
I T :
P i
L R




H
RN Ll o
DRORI TR I (o
RIS N

a

P ™ ' - o
‘ S e e
SPEXertilicate 010121 | 2332
. _ 1_;" mmm
Certificate of Beference fMaterial “oma
i 3 HH
. . i_mmo
Catalog Number: PLMO9-2X/2Y/2T Lot No. 9-49MO sED D
Description: 1000 mg/L Molybdenum B 2 "%
Matrix: H20 I
i
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a : Ti § §
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ; G o 8] Q
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods i Q\Q
" relevent to the certified properties listed below. : :-11 Eaﬁ
Certified Value: 1000 mg/L o Q’\-@
Uncertainty Associated with Measurement: +/- 3 mg/L &bg}(’)
Certified Value is Traceable to: NIST SRM 3134 ,’i"i %—F;
l 3 i ;
The CRM is prepared gravimetrically using high purity Ammonium Molybdate - Lot# 03011C. The g § % f
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis - { i

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 999 mg/L
Method: Pprecipitation 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:

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

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

Ag <0.001 Ga <0.001 Rb <0.001
B <0.003 In <0.001 . Sr <0.001
Ba <0.001 K 0.02 Sb <0.001
Be <0.001 Li <0.001 Sn <0.001
Bi <0.001 Mg 0.007 Ti 0.004
Ca 0.006 Mn <0.001 Ti <0.001
Cr <0.005 Na 0.009 \Y 0.004
Cd <0.05 Ni <0.001 Zr <0.001
Co <0.001 . Zn <0.00}

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: MY 03

Certifying Officer: A/. &Lo¢

© 2000 SPEX CertiPrep, Inc.
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Description:
Matrix:

Classical Wet Assay:

Element mg/L

0.002

As 0.001
Ag <0.002
'B <0.002
Ba <0.001
Be <0.001
Bi  <0.001
Ca 0.004
Cr <0.008
cd <0.001
Co <0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

1000 mg/L Phosphorus

H20

Certified Value: 1002.5 mg/L
Uncertainty Associated with Measurement:
Certified Value is Traceable to:
The CRM is prepared gravimetrically using high purity (NH4)H2(PO4)
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.

NIST SRM 3139a

1003 mg/L

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Mo
Na
Ni

mg/L

<0.001
<0.001
<0.001
<0.001

0.006
<0.001

<0.001"

<0.001
<0.001

0.003
<0.001

SPEXertificate

Lertificate of Reference Mlaterial

Catalog Number: PLP9-2X/2Y/2T Lot No.

This ASSURANCE ® certified reference material, CRM, is intended primarily foruse 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.

+/- 3 mg/L

Element

Pb
Rb
Re
Sn
Sr
Sb
Ti
Tl
v
Zr
Zn

Certifying Officer: M. Kodhe

Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207.

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

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

mg/L

<0.001
<0.001
<0.001
<0.001
<0.001

0.004

0.004
<0.001
<0.006
<0.001
0.07

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

6CT - - 2003

0104122

Lot# W1002B. The
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SPEXertificate = o101z

Lertificate of Reference Material

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

This ASSURANCE ® certified reference material, CRM, is intended 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
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
(COHTON)M(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 Li <0.001 Ti <0.001
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.018 Mn <0.001 v <0.001
Cr <0.002 Mo <0.001 Zr 0.05
Cd <0.001 Na 0.02 In 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 o3 Certifying Officer: A/- Kochevtakkgla_

© 2000 SPEX CertiPrep, Inc.
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SPEXettifitate ™ ..,

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.

23553
: 7 C . [ e B By
Lertificate of Relerence Material T mmm
Catalog Number: PLTI9-2X/2Y/2T Lot No. 10-38TI L
Description: 1000 mg/L Titanium Uiy
Matrix: H20/ 0.24% F- | - Fron
This ASSURANCE ® certified reference material, CRM, is intended primarily for use asa - 1 o
‘calibration standard or quality control standard for inorganic spectroscopic instrumentation such as it :
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods o §o :O ‘o
relevent to the certified properties listed below. ‘ 2 g ;i
. P4 ©
Certified Value: 1001 mg/L , 1 @% b
Uncertainty Associated with Measurement:  3.0mg/L , g} > EE
Certified Value is Traceable to: NIST SRM #31622 Ay
The CRM is prepared gravimetrically using high purity (NH4)2TiF6 Lot# 02021E. The ' P

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 Mn <0.001 \4 <0.001
Cr <0.003 Mo <0.001 Zr 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.

s
Date of Certification: AL 03 Certifying Officer: M- Lodhertakola_

© 2000 SPEX CertiPrep, Inc.
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SPEXertificate ™ ovoszs

Lertificate of Reference Material

Catalog Number: PLSR2-2X/2Y/2T Lot No. 9-1665R
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.

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 Mg <0.003 Tl <0.001
Ca 0.014 Mn <0.001 \Y% <0.001
Cr 0.001 Mo <0.001 Zr <0.001
Cd <0.001 Na 0.01 Zn 0.04
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: _ gcT - 2003 Certifying Officer: M. Kocherladeola. ..

* © 2000 SPEX CertiPrep, Inc.
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Levtificate of Reference fMaterial :—- =ES
Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-62SN é maoo
.« g . = as 30T}
Description: 1000 mg/L Tin R
Matrix: 20% HCL | .
' : 11
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a 2 ; e;O :Q
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as ;' @Q ‘b: :
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods P 8 S
relevent to the certified properties listed below. ; % &;\Q
Certified Value: 1000 mg/L 18,;8,% o
Uncertainty Associated with Measurement:  +/- 3 mg/L :'g i 4:: io)
Certified Value is Traceable to: NIST SRM 3161a i L1
! ‘ 3 : i
The CRM is prepared gravimetrically using high purity Tin Metal Lot#  0289IN. The ] 3 f :

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis-
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 999 mg/L

Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as SnO2.

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

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

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

Pb 0.001

Al 0.007 Cu <0.001

As 0.01 Fe 0.02 Rb <0.001
Ag 0.002 Ga <0.001 Re <0.001
B <0.03 In <0.001 Sr <0.001
Ba <0.001 K 0.10 Sb 0.002
Be <0.001 Li <0.001 Ti <0.001
Bi <0.001 Mg <0.001 Tl <0.001
Ca 0.004 Mn <0.001 v <0.001
Cr <0.005 Mo <0.001 Zr <0.001
Cd <0.001 Na 0.02 Zn 0.03
Co 0.008 Ni <0.01

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

' 03 ' . ._
JN Certifying Officer: M. Rochevia kol

Date of Certification:

© 2000 SPEX CertiPrep, Inc.



The CRM is prepared gravimetrically using high purity Bismuth Metal Lot# 04941B. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

- 2985
'f1 t * 53332
SPEXertificate 10177 EEEE
Lertificate of Beference Material N 3 A g
[ AR
: : b Z e T
Catalog Number: PLBI4-2X/2Y Lot No. 9-36BI Enzeo
Description: 1000 mg/L Bismuth o EL
Matrix: 10% HNO3 . i | é
. RN
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a’ : o) ‘8 30 g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as "Q R SEl
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other method Lo % > fﬁ
relevent to the certified properties listed below. - ' ;Ul %EB ﬁ =
Certified Value: 1001 mg/l. E)):@B 8 s
Uncertainty Associated with Measurement: +/- 3 mg/L N ;"F I
Certified Value is Traceable to: NIST SRM 3106 P 2 i :
B
[ I

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1001 mg/L

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 mg/L Element mg/L Element mg/L
Al 0.002 Cu 0.034 Pb 0.006
As <0.001 Fe 0.001 Re <0.001
Ag 0.002 Ga <0.001 Rb <0.001
B <0.04 In <0.001 Sr <0.001
Ba <0.001 K 0.001 Sb <0.001
Be <0.001 Li <0.001 Sn <0.001
Cd <0.001 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 Tl <0.001
Ca 0.006 Mg <0.001 v <0.002
Cr <0.005 Na 0.005 Zr <0.001

Ni <0.001 Zn 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 kept tightly capped and
transported and stored under laboratory conditions.

Date of Certification: JR U . Certifying Officer: A/.

© 2000 SPEX CertiPrep, Inc.



©2000 SPE

Certificate of Reference Mlaterial
Catalog‘Number: PLLA2-2X/2Y

Lot No. 10-17LA
Description: 1000 mg/L Lanthanum
Matrix: 2% HNO3"

 This ASSURANCE ® certified reference material, CRM, is intended primarily for use 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 ‘th'e certified properties listed below. '
Certified Value: 9965 mgn,

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

Certified Value is Traceable to:  NIST SRM 3127a

The CRM is prepared gravimetrically using high purity Lanthanum Oxide

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 998 mg/L,

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against PH(NO3)2

~ NIST SRM#928. | ,,
Instrumex_nfation Analysis By ICP spectrometer: 995 mg/L
Uncertified Properties: ‘
Density: 1.010 @ 23.8 Degroes Celsius a
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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 .+ <0001 ~ Mo <0.001  Tb <0.001
Er <0.001 Nd <0.001 Ta <0.001
Eu - <0.001 Ni <0.001 TI <0:001 -
Fe 0.006 Na - 0.006 \'% <0.001

- Gd <0.2 Pr <0.001 \'A <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.

SPEXetitivate ™ osse

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

Date of Certiﬁcatidn:,‘ A 93 ';’Certifyipig Officer: M- A’.od\cm. ol
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SPEXertificate ™ o101z

v/ 58v7

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 08001A.The = H
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis !

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1002 mg/L

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

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

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

s a=a=
rrE g
Lertificate of Refevence Material e
Catalog Number: PLY2-2X/2Y/2T Lot No. 9-152Y N % % ﬁi’_’
Description: 1,000 mg/L Yttrium EEEDA
Matrix: 2% HNO3 B 5
N 3 E3 i xl, .
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a i § ; !
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i P o ;O
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Sgbibl
relevent to the certified properties listed below. : o S ;\;
Certified Value: 1001.5 mgL. ' MIQ\)QQ o
Uncertainty Associated with Measurement: +/- 3 mg/L ;U\i(?i ) O ~
Certified Value is Traceable to: NIST SRM 3167a. Ef’% f') 5
o0 iF ! 3]
i

Element mg/L Element mg/L Element mg/L
Ce <0.001 La <0.001 Tb <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 \Y <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.

Date of Certification: Af 03 Certifying Officer: M. 4.

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Mlaterial
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Catalog Number: PLPD3-2X2Y Lot No. 9-74PD
Description: 1000 mg/L Palladium
Matrix: 10% HCl1

AR _FU

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 PA(C4H702N2)2.

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

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

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

Al <0.004 Cr <0.009 Pt <0.004
Au 0.03 Fe 0.02 " Re <0.001
Ag 0.007 Ga <0.001 Rh 0.002
B <0.05 Ir <0.001 Rb <0.001
Be <0.002 In <0.001 Ru <0.001
Bi <0.001 Mg <0.005 Sn 0.08
Ca 0.02 Mn <0.001 Te <0.001
cd <0.001 Na <0.03 Ti <0.001
Co <0.001 Ni 0.004 w <0.001
Cu <0,006 Pb <0.04 Zr <0.001

Zn 0.16

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others.
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty

of measurements and other effects, such as transpiration losses, for a period of one year from the
date of certification. This guarantee is valid only when the material is kept tightly capped and .

transported and stored under laboratory conditions.

Date of Certification: __YWN ~~ 03 Certifying Officer: M. Kochevia

© 2000 SPEX CertiPrep, Inc.
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ertificate of Beference MHlaterial . 3 emy
iomTmOz
Catalog Number: PLS9-2X/2Y/2T Lot No. 8-74S i m pEiys
Description: 1000 mg/L Sulfur %O A L
. I B
Matrix: H20 RN
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a b i ;0 I
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as = 56? ng F—;z
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods NS =
relevent to the certified properties listed below. ' 3\‘ @Qé& 4
Certified Value: 1003 mg/L woBO o
Uncertainty Associated with Measurement:  +/- 3 mg/L E;O) o=z
Certified Value is Traceable to: NIST SRM 3154 : §°§
The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The i ; 3 : .
Pl

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:

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

Al <0.001 Cu <0.001 Pb 0.002
As <0.001 . Fe 0.008 Rb <0.001

Ag <0.001 Ga <0.001 Re <0.001
B <0.004 In <0.001 Sn <0.001
Ba <0.001 K <0.001 Sr <0.001
Be <0.001 Li <0.001 Sb <0.001
Bi <0.001 Mg 0.005 Ti <0.002
Ca 0.009 Mn <0.001 Tl <0.001
Cr <0.004 Mo <0.001 \Y% <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: __-JN 03 Certifying Officer: A/. &

wN
XN

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: PLTH2-2X/2Y Lot No. 10-24TH ;’5 Do
Description: 1000 mg/L Thorium = ;
Matrix: 2% HNO3 LT 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: 999 mg/T, ,

Uncertainty Associated with Measurement:  +/- 3.0 mg/L

LR/ O
e R B

~ Certified Value is Traceable to:  NIST SRM #3159

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 Po(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 Anpalysis:

,.,...' .‘.... v airs ssone arvue arses q-«o- 7..9,..5. rg-o.

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

Ce 0.01 La 0.003 Tb <0.001
Ca 0.27 Lu <0.001 Tm <0.001 .
Dy <0.001 Mn <0.001 Ti <0.002
Er <0.001 Mo <0.001 Ta <0.001
Eu <0.001 Nd 0.003 Tl <0.001
Fe <0.01 Ni <0.001 v <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
transported and stored under laboratory conditions. '

Date of Certification: AG 03 Certifying Officer: - Kodhertakola .

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Beference Material : s omm
' i D > n
, P MmO
Catalog Number: PLU2-2X/2Y Lot No. 9-179U lp 2o
Description: 1000 mg/L Uranium ViEth
. I i s

Matrix: 2% HNO3 B

' bob

This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a b
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as Ccio E;Q
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods . ’6\‘ ) Q
relevent to the certified properties listed below. ;_“ &) io %
Certified Value: 9995 mg/L g % o5
Uncertainty Associated with Measurement: +/- 3 mg/L ;O,g()g;")

Certified Value is Traceable to: NIST SRM 3164. 3'8; § 1

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 § { i 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:

DI HNYEIEONT

1E 7 88YT

-

SEYT W

0000,

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.

o JIN
Date of Certification:

Certifying Officer: M. Koche

© 2000 SPEX CertiPrep, Inc.
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DSPEXertificate - 910134

Lertificate of Beterence Material

Catalog Number: PLW9-2X/2Y Lot No. 9-177TW
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 metliods
relevent to the certified properties listed below.

Certified Value: 1000 mg/L. -
Uncertainty Associated with Measurement: +/-3 mg/L

Certified Value is‘'Traceable to: NIST SRM 3163

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

Refer to side 2 for details of measurement uncertainties.
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:

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

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

Al 0.002 Cu <0.001 Pb <0.001

As 0.01 Fe <0.01 Rb <0.001
Ag <0.003 Ga <0.001 Re 0.004
B <0.005 In <0.001 Si 56
Ba <0.001 K - 0.05 Sr <0.001
Be <0001  Li <0.001 Sb 0.001
Bi . <0.001 Mg <0.001 T <0.001
Ca 0.009 Mn <0.001 Tl <0.001
Cr <0.001 Mo 0.005 \% " 0.001
cd - <0.001 Na 0.03 Zr <0.001
Co 0.001 Ni <0.001 Zn 0.01

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

Date of Certification: AL 03 Certifying Officer: N, K.ochert
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- erttficate of Reference Slaterial § M
L . el R
' Catalog Number: PLZR2-2X/2Y/2T Lot No. 10-05ZR | g ome,
. Descnptlon, 1000 mg/L ercomum ' ' o g : , F ;
Matrlx. ' 2% HNO3 ' TR
: : e TN B
"This ASSURANCE ® certified reference material, CRM, is intended prrmarrly foruseasa . Blo @ iG :
' ;calrbratlon standard or quality control standard for inorganic spectroscopic instrumentation such as o 2
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods Rzt
relevent to the eertlﬁed properties llsted ‘below. 7 s o,
LCertlﬁed Va ue. 997 mg/L o o o : gpégﬂ ;
ncertainty Ass itk at: +/-30 mgl S R
ertil lue is Traceable to:, NIST SRM 3169 TEEE
The CRM is prepared gravrmetrrcally using high punty Z1rcony1 Nrtrate . Lot# 1101 1C. The ; i s ' ;

certlﬁed value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
“Refer to snde 2 for detalls f measurement uncertamtne&

Classrca Wet Assay 997 mg/L
-Evaporate to dryness. Fume with Sulfurlc Acid. Igmte and welgh as Zr02.

Instrumentatlon Analysrs By ICP spectrometer' 997 mg/L
Uncertlf' ed Propertles. =y

Vi DenSIty 1 010 @ 23 6 Degrees Celsius :
Trace Metalllc Impurmos m the Actual Solutlon via ICP / ICPMS Analysls.

Element : nlg/L__ S Elenrent mg/L __:Element mg/L

0.002 Pb 0.002

0.03 _ Cu

As . <0001 -7 Fe. ..0.017 Rb <0.001
Ag @ . <005  Ga . <0.001 Re . <0.001
‘B <0004 . 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 <0001
Ca ... 0I1" - Mn <0:001 T <0.001
Cr <0.009 - Mo <0.001 V. 40,001
cd - - 0,004 Na -~ 004  Zn 0.02
Co <0.001 - Ni' . <0.001

Balances are cahbrated regularly with welght 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, sich as transpiration losses, for a period of one year from the
date'of certrﬁcatlon /This guarantee is valid only when the material is kept trghtly capped’ and

transported and stored under laboratory conditions. ‘

» Date of Certlﬁcatlon' Aﬁ gé Certxfymg Oﬂicer: N . /Cod\em
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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 useas a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods

relevent to the certified properties listed below.

Certified Value: 10,036.5 mg/L
Uncertainty Associated with Measurement: +/- 30 mg/L

Certified Value is Traceable to: NIST SRM 3152a

The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 02021A. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 10,039 mg/L
Method: Eyaporate 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

0.02 Cu <0.002 Pb © <0.001
<0.08 Fe 003 - Re <0.001
<0.02 Ga <0.001 Rb - <0.001
<0.1 In <0.001 Sr <0.001
0.008 K 1.36 Sb <0.001
<0.01 Li <0.002 Sn <0.001
<0.001 Mg 0.60 Ti <0.03
0.60 Mn <0.02 I <0.001
0.002 Mo <0.001 \ <0.001
<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,og!ditions.
g - - 03

Date of Certification: » Certifying Officer: M. &

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Beference fMaterial

Catalog Number: ICV-2A Lot No.: 22-12AS

Description: Initial Calibration Verification Standard 11
Matrix: 5% Nitric Acid

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

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

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

Refer to side 2 for details of measurement uncertainties.

Instrumental Analysis by ICP Spectrometer:

Element .Labeled Measured NIST Element Labeled Measured NIST .

(mg/l) (mgll) SRM 7 7 7 (mg/l) (mg/L) SRM

Ca 2,000  2,00540 3109a Ni 500 500.58 3136
K 2,000 1,997.89 314la \% 500 504.23 3165
Mg 2,000 1,992.26 3131a Cr 200 203.21  31i2a
Na 2,000 1,992.99 3152a 200 199.75 = 3114
Al 1,000 1,005.90 3101a Ag 100 10046 3151
Ba 1,000  1,001.51 3104a Be 100 100.04  3105a
Fe 1,000  1,003.17 3126a - Mn 100 ~ 100.64 3132
Co 500 505.10 3113 100 100.52  3168a

Spex Reference Multi: Lot #4-63BD, 14-125A8

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. '

NV -~ 02 . |
Date of Certification: Certifying Officer: M. L

© 2000 SPEX CertiPrep, Inc.
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ICPOES, DCP, AA, ICPMS, and XRF. Tt can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below.

SPELertificate™ 010138 gRac,
. R T
Lertificate of Reference Material PP EE
Pt
S NN T
Catalog Number: PLSB7-2X/2Y/2T Lot No.: 8-175SB-X/Y/T - *?Qi%g
Description: 1000 mg/L. Antimony k1 Q\kf‘.c};
Matrix: Water/0.6% Tartaric Acid/tr HNO; MR =
, ' : RN i
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a Ri ; ; ;f.:;
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as X ,
i
H
!

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 via ICP Analysis:

Element mg/l. Element mg/L. Element mg/L
- Ag <0.001 Cu <0.001 Pb <0.001
Al 0.030 Fe 0.013 Rb <0.001
As 0.001 Ga <0.001 Re <0.001

B <0.001 In <0.001 Sn <0.001
Ba <0.001 K 0.030 Sr <0.001
Be <0.001 Li <0.001 Ti 0.001
Bi <0.001 Mg 0.003 T <0.001
Ca 0.012 Mn <0.001 \Y <0.001
Cd <0.001 Mo <0.001 - Zn <0.010
Co <0.001 Na -0.005 Zr <0.001
Cr <0.001 Ni <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.

-~ 02

Date of Certification:

© 2000 SPEX CertiPrep, Inc.
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Catalog Number: ICV-2C Lot No.: 22-13AS
Description: Initial Calibration Verification Standard II
Matrix: 5% Nitric Acid

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

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

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

Refer to side 2 for details of measurement uncertainties.
Instrumental Analysis by ICP Spectrometer:

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

497.85

NIST
SRM

As 500 3103a

Pb 500 495.41 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.

Date of Certification: MY =~ 02 Certifying Officer: M-

© 2000 SPEX CertiPrep, Inc.
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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 e 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.”

010140

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

Catalog Number: CGAL10-1 and CGAL10-5

Lot Number: W-AL04008

Starting Material: Al metal

Starting Material Purity (%):  99.998460 - INORGANIC LABS/RADCHEM LARSPY-10€3

Starting Material Lot No 607116 DATE RECEIVED:  ONR@/02

Matrix: DATE EXFIRED: 0a/0v/mo0n
5% (abs) HNO3  paTE ORENED: =~~~ Sagaeooe -

: INOR:Gs 0
CERTIFIED VALUES AND UNCERTAINTIES Fo-ARRO..FO:_ S0

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

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the
calculation of the certified value and the uncertainty:
Certified Value (T =*erx, : 1= mean
n - %= individual resutts
n = hurvber of measurenents
Uncertainty (£) =_2{{ers,A'=? g5 = The surmmation of all significant estireted errors.
. (Most conmon are the errors frominstrurrental rmeasurenvent,
weighing, dilution to volurre, and the fixed errar 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 agreementis a
confirmation of the accuracy of this CRM. .

" TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

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

EDTA NIST SRM 928 Lot Number: 880710
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and 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 ouflined by ASTM £77-87 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.

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 particies down to 0.3 pm.

s Al M Dy < 002605 | O L 0.00011 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 T < 0.00135

M As < 0.04491 M Eu < 0.01347 0 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

OB 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 Q Si 0.07389 M U < 0.00898 ‘
M Ce < 0.02245 O In < 0.03000 n Os _ M Ag < 0.00898 MV < 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 < 01793 -

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 - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store snd use at 20 + 4°C. Do not pipet from container. Do nd retum
portions removed far pipetting to contairer.

Stamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 26.98154; +3, 6,AI(HO0%'

Chamical Compatibility - Soluble in HCI, HNOg, HF and H,SO.. Awid neural media. Soluble in strongly basic NaOH forming
the Al{OH)(H:0).'- species. Stable with most metals end inorganic anions. The phosphete is insoluble in water and only sfightly
soluble in ecid. ‘

Stabifity - 2-100 pphb levels stable for months in 19 HNO, /LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
2-5% HNOQ4 / LDPE contairer.

Al Containing Samples (Preparation and Solution) - Metal Beg dissolved in HC1 / HNOs ) a- AlOg (NaCO, fusionin P7);

¥- A0s (Soluble in acids such as HCI); Ores (Catbonate fusion in Pt followed by HCI dissolution), Organic Matrices
(sulfuriciperoxide digestion or nitric / sulfuric # perchloric acid decomposition, o cry ash and dissolution in dilute HCI.

Alamnic Spectroscopic Information (ICP-0ES D.L.¢ aregiven as radial/axial view):

Techniqueline Estimated D.L., Onder Type Interferences (underlined indicstes severe et wifioncs.)
ICP-OES 384 401 nim 005/0006pghnt 1 stom U, Ce :

ICP-OES 396152 nm 003/0.006pugiL 1 atom Mo, Zr,Ce

ICP-OES 167 078 nm 01/0009pgimL 1 ion Fe

ICPMS 27 amu 30 ppt n& M 2CEN, CUN, H'C N, D0, *Cr | M e

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 1V-MPM-004 and is guaranteed to be homogeneous.
10.0 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 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 (QMI), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSA!), Israel (Sii), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 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), ltaly (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA),
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

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

INORGANIC LARS/RADCHEM LARSPY 9689

DATE RECEIVED: RT3 '
DATE EXFIRED: =~ ob /ot /A o
DATE OPENED: _ ¢ o'lacion. T

oo mimae 53550 baces sunce besan sess Beses arens

INORG: __H330 . FO: P ES934



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

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

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

Certification Date: February 13, 2003

Expiration Date:

ES |
- 1R2004

120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant

" Certificate Approved By: Katalin Le, QC Supervisor e Artiin e

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' ,,i
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inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

phone: 800-669-6799 ¢ 732-901-13800 * fax: 732-901-1903
e-mail: ivsales@ivstandards.com e website: www.ivstandards.com

certificate of analysis
1.0 lnorganic Ventures / IV Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are

determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),

ISO Guide 34-2000 “Quallty 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) HNO3

Catalog Number: CGCA10-1 AND CGCA10-5
Lot Number: T-CA03010
Starting Material: Ca0o B "

ITHNORGAM T Lf BE/RADUMHEM LLAREP €3
Starting Material Purity (%): 99.9981 DATE B " ”Q\ o5 /c;z; B-40€3
Starting Material Lot No C27L01 D DATE PR /oA ] &{bg” _
Matrix: 1.4% (abs) HNO3 ~ DATE LFENED: = _ON/IO[OD ..

INORE: __ 2300 _FO: _ESaSTL...
3.0  CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 & 22 pg/mL

. Certified Density:

ca|cu|at|on of the certified value and the uncenamty
Certified Value ) = 2ox,. j

C)

 resuts

n
; v rreaajrerrents
Uncertairty (+) =_210 7"
o« -

The independent samples titest was ueed'
. confidence interval. Both rnethods were ¢
confirmation of the accuracy of this CRM. | )

4.0 TRACEABILITY TO NIST AND

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

This IV product is Traceable to NIST vua direct comparison to NIST SRMs. The uncertainties for each certified value are
reported, taking into account the SRM uncenamty error and the measurement welghing and volume dilution errors,

_ whereby it can be related to stated references, usually
broken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd

4.1 Assay Method #1 10,034 £ 25 pg/mL
ICP Assay NIST SRM 3109a Lot Number: 000622
Assay Method #2 10,007 £ 22 pg/mL

EDTA NIST SRM 928 Lot Number: 880710
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested '
annually by a NIST / NVLAP accredited calibration lab, The NIST test number is 822/260017-98.

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST ldentification 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 um.

0 Al 0.00064 M Dy < 0.02560 Q LU < 000002 M Pr < 000128 M Te < 012798
M Sb < 000213 "M Er < 002133 | M Lu < 000171 M Re < 000427 M Tb < 000128
M As < 0.04266 M Eu < 001280 O Mg 007143 M Rh < 000427 M T < 0.00427
O Ba . 0.00071 M Gd < 0.00427 O Mn  0.00041 M Rb < 000427 M Th < 000427
© Be < 0.00009 M Ga < 000427 -9 Hg "< 001100 M Ru < 000853 - M Tm < 000171
M Bi < 000174 M Ge < 0.02560 M Mo < 000853 M Sm < 000427 M Sn < 002133
O B < 0.00054 M Au < 001280 M Nd <.000853 O Sc < 000002 M Ti < 021329
O Cd < 0.00450 M Hf < .0.00853 O Ni < 000230 O Se < 000620 M W < 004266
§ Ca M Ho < 000213 M Nb < 000213 0 si 0.00214 M U < 000853
M Ce < 002133 ‘Q In < 0,00200 n Os O Ag < 0.04000 o < 0.00090
M Cs < 000128 M iIr < 002133 M Pd < 002133 O Na 0.00571 M Yb < 000427
Q cCr 0.00238 9 Fe < 000110 O P < 000480 o sr 0.08095 M Y < 017064
Q Co < 000120 M la < 000213 M Pt < 000853 o s 0.04048 O Zn 0.07381
© Cu  0.00405 M Pb < 001280 0 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
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhennot in use. Storeand use at 20 + 4°C. Do not pipet from container. Do nat retum
portions removed for pipetting to container.

Atanic Weight; Vaence; Coordination HNumber; Chemical Form in Solution - 40,078, +2; § Ca(H,0).'?

Chamical Compatibility - Soluble in HCl and HNO, . Awoid H,SO., HF, H,PO. and neuralto basic media. Stable withmost metals
and inorganic anions forming insoluble silicate, carbonate hydroxcie axide, fluoride, sulfate, oxalde, chromate, arsenete and
tungstste in neutral agueous media.

Stability - 2-100 pph levels steble for months in 1% HNO, {LDPE container. 1-10,000 ppm solutions chemically stable for vearsin
1-10% HNO, /LDPE cortainer.

Ca Containing Samples (Preparation and Solution) - Metal ( bed dissolved in diluted HNGQ, } Ores ( Carbonate fusion in Pt*
folloned by HCI dissolution); Orgenic Matrices (dry ash and dissolutionin dilute HCI. Do not hestwhen dissolving to avoid
precipitetion of Si0. ) .The axide, hycraxide, carbonate, phosphate, and fluorice of calcium ere soluble in % levels of HCI or HNO,.
The sulfates (gypsum, arhydrite, etc.), certain silicates and complex compounds require fusionwithNa,CO, followed byHCI/
weter dissolution. Cortamination is a very real problem when enalyzirg for trace levels. _

‘Atamic Spectroscopic Information (ICP-OES D.L.s aregiven as radialfaxial view):

Technigueline Estimated D.L. Order Type " Interferences funderlined indicates severe ate CONCS.)

iICP-OES 396.366nm 00002/000004pugiml T  ion U, Ce

ICP-OES. 395847 nm  0.0005/0.00006puginL. 1 ion  Th

ICP-OES 422673nm  0.01 /0.001 pg/imL 1 dom Ge

ICP-MS 44 amu 1200 ppot na M *¥Q,"C, #Si*0, Sr?

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 s guaranteed to be homogeneous.
10.0 QUALITY STANDARD DOCUMENTATION

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by: .
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network:
Argentina (\RAM), Australia (QAS), Ausiiia (5QS), Belgium {Avinter) , Brazii (FCAV), Canada (QML), Hong Kong (HKQAA);
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (Sl1), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Polan éPCBC , Portugal (APCE & Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
10.2 ISONEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration

- Chemical Testing - Accredited A2LA Certificate Number 883.01

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

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

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

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

MIC LABS/RADDHEM LAESPY. Q063
D& ECEIVED:  OVJOSjod
DATE (FIRED: ____ OQ/ov/co8
DATE mrmw.._-.._,_m..,_ VYIS

INOFG: 2900 O ESQOTN

H




11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 910447

CIE™M SHEL"' LIFE

' LY
S\ e faalu

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 condmons
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: August 26, 2002
Expiration Date:

1200

456& Howrar

KondnAnirs Lno

Certifying Officer: Paul Gaines, Qheéf;is&,~‘;enicf 'I:'ebchnical Diré'cgor ; P I ?

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newma :

Certificate Approved By: Katalin Le, QC Supervisor




inorganic ventures / iv labs

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

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
1SO Guide 34-2000 “Quality System Guidelfines for the Production of Reference Materials,” and 138 fuide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” : 0148

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Iron in 3.5% (abs) HNO3
Catalog Number: CGFE10-1 and CGFE10-5
Lot Number: . T-FE03028 TROREANT LABS/RADEHEM LAES Py Ack R
Starting Material: Fe metal DATE | 3y 2/28/03
Starting Material Purity (%):  99.9992 DBATE EXF mw -t_Q;/_C)i / QQQ s.\ m—
Starting Material Lot No 23024 DATE OF i:”f-- )z m-m.»_mal_a &Iod
Matrix: 3.5% (abs) HNO3 INORG: | 2963 FO: ES206H.

3.0 CERTIFIED VALUES AND UNCERTAINTJES

. Certified Concentratlon. 9920 + 22 ug L ,

Certified Density: 1. 037 g/mL (m > isured at 22° C)

The Certified Value is based upon the most precrs method used to analyze thls CRM The following equations are used in the
calculation of the certified value and the uncertalnty s . .

Certified Value (%) = Ex

. rhatlon of all srgmfrcant estlmated errors.
s?«from mstrumental measurement,

Uncertainty (£) = ZI(Zs )l | . 3
)2, 2 (Most common are the
= ' weighing, dilution:
SRM certifi

The independent samples - test was used to dete
confidence interval. Both methods wére comp
confirmation of the accuracy ¢ ‘of this CRM

Ti.O TRACEABILITY TO NIST AN D BY INDEPENDENT METHODS

- “Property of the result of a measurem : ndard whereby itcan be rélated to stated references, usually
national or international standards, through an unbroken chain of comparisons all havrng stated uncertainties.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

- This IV product is Traceable to NIST via dlrect companson 10 NIST:SRMs. The uncertamtles for each certified value are
reported, taking into account the SRM uncertamty error and the measurement welghlng and volume dilution errors.

4.4 Assay Method # 9920 £ 22 ngmL
ICP Assay NIST SRM 31ZGa Lot Number: 000606
Assay Method #2 9962 + 41 pg/mL

EDTA NIST SRM 928 Lot Number: 880710
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation’s master weights and 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 densit@siaﬁ gai%l;?ted 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/P 14452, 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.

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 pm.

O Al < 0,00270 M Dy < ¢,02421 O Li < 000003 M Pr < 000121 M Te < 912103

M Sb < 000202 M Er < 002017 M Lu < 900161 M Re < 000403 M Tb < 000121

M As < 004034 M Eu < go1210 O Mg < 000006 M Rh < 000403 M T < 000403

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

O Be < 0.00005 M Ga 000304 QO Hg < 0.01100 M Ru < 900807 M Tm < g00161

M Bi < g.00161 i Ge M Mo < 000807 M Sm < 000403 M Sn 004920

O B < 000090 M Au < 901210 M Nd < g00807 M Sc < 004034 M Ti < 920172

M Cd < 901210 M Hf < 000807 9 Nii < 000230 M Se < 903228 M W < 004034

O Ca 00707 M Ho < 090202 M Nb < 000202 Qo Si 0.00781 M U < 900807 ‘

M Ce < 002017 M-In < 004034 n Os M Ag < 0.00807 M < 0.00807

M Cs < 000121 M Ir < 002017 M Pd < 002017 O Na 000756 M Yo < 000403

M Cr 0.00541 s Fe PP M Sr < 0.00202 MY < g16138

O Co < g00110 M la < 00202 M Pt < (00807 O S < go7200 M Zn 903739

M Cu < 002421 M Pb < 991210 9 K < 000170 M Ta < 002824 M Zr < 02017

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

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of "working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff
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8.0
9.0
10.0

810156

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 net retum

portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Number; Chemical Fom in Solution - 55.847, +3; 6; Fe(H0)s™
Chemical Compatibility - Stable in HCl, HNO;, H,SO, ,HF and H,PO,. Avoid basic media. Stablewith most metals and inorganic

anions in acidic media.

Stabllity 2-100 ppb levels stable for months in 1% HNO; / LDPE container. 1-10,000 ppm solutions ohemcally stable for years in

1-5% HNO; / LOPE container.
Fe Containing Samples (Preparation 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 othemwise dissolve in dilute HCI), Ores ( See Oxides above using only the

fusion approach).

Atamic Spectroscopic Information (ICP-OES D.Ls are glven as radial/axial view):
Estimated D.L.

Technique/Lin
ICP-OES 238.204 nm
ICP-OES 239.562 nm
ICR-OES 259.940 nm
ICP-MS 56 amu

Order
0.005/0.001 ug/mL 1
0.005/ 0.001 pg/mL 1
0.006/0.001pg/mL 1
970 ppt na

_m Inferferences (underlined indicates severe at = corcs.)
ion Ru,Co

ion Co, W, Cr : .

ion , Nb :

M 40Ar15N1H' 40Ar160, 36Ar1701H , 35Ar180' 2!7(;'1801'_’l 40Ca160

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 DOCUME‘NTATION

10.1 IS0 9001:2000 Quality Management System Reglstratlon 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 (NSAL), Israel (SlI), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (81Q), Spain (AENOR), Switzerland (SQS)

ACCREDITED

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, Irefand (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)

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration™

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3

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)

INOREANIC LABS/RADCHEM LARS Py 363
DA : VLN Y Eo) . VACIC W
DATE EXPIRED: ___ 3/00/200% ...
DATE OFENED: . /QBLOD e
INORE: _2eA . FO:_F530eM4.



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

Certification i}
LLAE@NN 1V Sheli Life (Da

ys fo Years
| m\

Ship Dafe RERACY!

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 instabiiity.
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: %

120  NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: “*i . Debbie N;Wﬁign, QA dminitéi_r'atora;

Certificate Approved By:  ~ Katalin Le, QG Supervisor

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




CUSTOM-GRADE SOLUTION 10,000 ug/mL Potassium in 1.4% HNO, (abgdio

(]
Certificate of Analpsis

Catalog Number: CGK10-1and CGK10-5 152
- T- ' OINDREGANIC LARS/RADUCHEM LAEBS
Lot Number: T-K02102  DATE RECEIVED: . 10/RAf0a
Starting Material: Potassium Nitrate - DATE EXFIRED: __ ] 1 Lo\_/ A0A
Starting Material Purity: 99.996% DATE OFEMED: ,“,.,__,._mJQ/Q.Z!j,.Qﬁa...,.._.;._W_.
Starting Material Lot No: K18J19 | INORG: 27238 FO:__F53057.__

CERTIFIED CONCENTRATION: 9999 + 7 ug/mL

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

. Uncertainty {+) =_2[.(&Jf]‘_'2

(n)112

Certified Value (%} = E X

‘hur?iper of measﬁrément;,h ¥S; = The summation of all significant

(%) = mean X = individual results,
estimated errors.

Classical Wet Assay: 9999 * 7 pglinl .
Method: Gravimetric as the Sulfate vs NIST

Instrument Analysis: 10,002 “& »
Method: Inductively Coupled;;l?lasma Spectr

interval. Both methods were compared and' ho
accuracy of this CRM.

1 ULPA-Filtered Clean Room.

Pr  £0.00030

O Al <0.00090 M M Te <0.030
M Sb <0.00050 M M "Re ¢ <0.0010 M Tb <0.00030
M As '<0.010 [V 0. M - Rh <0.0010 M Tl <0.0010
M Ba <0.010 M Gd <0.0010 0 M- Rb  0.50 M Th <0.0010
0 Be <0.00020 M Ga <0.0010: % o] " M- Ru <0.0020 M Tm <0.00040
M Bi <0.00040 0 Ge <0.0015 - M 4 M . Sm <0.0010 M. Sn <0.0050
0 B <0.00060 0 Au <0.0030 M iNd £0.0020 O Sc  <0.000020 0 Ti <0.00070
M Cd <0.0030 M Hf <0.0020 0 Ni <0.0023 0 Se <0.05 M W <0.0010
O Ca 0.0016 M Ho <0.00050 M Nb <0.00050 O Si - 0.0026 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 © Na 0.61 M Yb <0.0010
M Cr <0.0050 O Fe 0.0024 O P <0.0025 M Sr  <0.00050 M Y <0.040
M Co <0.0030 M La <0.00050 M Pt <0.0020 o s 0.021 0 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 ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL (over)

QA:KL revo3zr020n

Inorganic Ventures, Inc.
195 Lehigh Avenue » Suite 4 - Lakewood, NJ 08701 Quality Assurance Manager —%
Orders: 800-669-6799 « FAX (732) 901-1903 , i "{?5}5
Technical Support: 800-569-6799




B.0 CERTIFIED VALUES AND UNCERTAINTIES

4.0

010153

inorganic ventures / iv labs

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

certificate of analysis

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 Magnesium in 1.4% (abs) HNOs

Catalog Number: CGMG10-1 and CGMG10-5

Lot Number: T-MG03006

Starting Material: Mg metal

Starting Material Purity (%):  99.9968 INOREANIC LABS/RADCHEM LABSTS o€
Starting Material Lot No  RML91191 Do E ERCEIVED:. %;g£%§ ~~~~~~~~ |
Matrix: 1.4% (abs) HNO3 DATE OFENED: ____ ox/o\/0m

INORG: _WQoR . FO: F5R0A1

Certified Concentratnon 9921 ¢ 20(

Certified Density: 1 050 g/mL (m sured at 22° C)

The Certified Value is the lnstrument analysus val .
the uncertainty:”

Certified Value (=) = Ex.
n..

Uncertainty () = 2[(29‘,1%[;3

followmg equatuons are used in the calculation of the certified value and

E and the fixed errar reported onthe
ds).

T METHODS

1 ‘Whereby it can be related to stated references, usually
ken chain of comparlsons all havmg ‘stated uncertainties.” (ISO ViM, 2nd

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

This IV product is Traceable to NIST vIa dnrect companson to NIST SRMs The uncenaintles for each certified value are
reported, taking into account the SRM uncenamty errorand the measurement Weighing and volume dilution errors.

4.1 Assay Method #1 9998 + 20 pg/mL o
EDTA NIST SRM 928 Lot Number 880710

Assay Method #2 9921 + 20 pg/mL
ICP Assay NIST SRM 3131a Lot Number: 991107
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and 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 caiibration lab. The NIST test number is 822/260017-98. ‘

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are callbrated vs standard
thermometer No. 903-2680 which was certified in accordance 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 236080,

‘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 um.

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

M Ssb 0.00306 M Er < 002046 M Lu < 000164 M Re < 000409 M Tb < 000123

M As < 0.04092 M Eu < 001228 s Mg M Rh < 000409 M T < 0.00409

M Ba < 0.04092 M Gd < 0.00409 M Mn < 001637 M Rb < 0.00409 M Th < 0.00409

O Be < 000017 M Ga < 0.00409 O Hg < 0.00900 M Ru < 000818 M Tm < 000164

M Bi * < 0.00164 M Ge < 002455 M Mo < 000818 M Sm < 0.00409 M Sn < 0.02046

o B 0.00871 M Au < 001228 M Nd < 000818 M Sc < 0.04092 o T 0.10206

M Cd < 001228 M Hf < 000818 O Ni 0.01404 M Se < 003273 M W < 004092

O Ca 0.01070 M Ho . < 000205 M Nb < 000205 O Ssi 0.03186 M U < 000818 .
M Ce < 002046 M In < 004002 n Os M Ag < 000818 M V < go0818

M Cs < 000123 M Ir- < 0.02046 M Pd < 0.02046 O Na 0.01817 M Yb < 000409

o Cr 0.02315 O Fe 0.02467 O P < 0.01600 M Sr < 000205 M Y < 016367

M Co < 001228 M La < 000205 M Pt < 000818 n s 9 Zn 001892

O Cu 000672 © Pb 0.03236 O K < 005000 M Ta < 002864 M Zr < 002046

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

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of “working reference samples®

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact |V Technical Staff
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keeptightly sealedwhennot in use. Store end use et 20 £ 4°C. Do not pipet from cortainer. Do nat retum
potions removed for pipetting to cordainer. »

Atamic Weight; Vaence; Coordination Humber; Chamical Forrn in Solution - 24.305, +2; § Mg(H.O)'?

Chemical Compatibility - Soluble in HCI, HNO,, and H.80. avoid HF, HiPO.and neutral to basic media. Steble with most .
metals and inorgenic anions forming insoluble silicates, cerbonges, hydroxides, oxides, and tungstates in neural end sightly acidic
media. '

Stability - 2-100 ppb levels steble for months in 1% HNO, / LDPE cortainer. 1-10,000 ppm solutions chemically stable for years in
1-10% HNO, Y LDPE cortainer.

Mg Contgining Samples (Preparation and Solution) - Metal (Best dissolvedin dilited HNO, ); Oxide (Resdily soluble in above
competible aqueous acidic solutions) Ores (Carbonste fusion in Pt folloned by HCI dissolution} Organic Matrices (Sulfuric ¢
peroxde digestion or nitric £ sulfuric f perchloric acid decompasition, or dry ash and dissolution in dilute HCI).

Atamic Spectroscopic Information (ICP-OES D.Ls aregiven o3 radial/axal view):

TechniguelLine EstimatedD.L. Order Type Interferences {underined indicates severe et ¢ concs.)
ICP-CES 279.553nm 0.0002/0.00003pghmL 1 ion Th :

ICP-CES 280.270nm 0.0003 /0.00005pginl 1 ion UV

ICP-OES 285.213nm 0.002/0.00003 pginl 1 dom U, Hf,Cr, Zr

ICP-MS 24 amu 42 ppt nfa M' L0, TTi, *XCa'?

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

10,1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by:
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of |Q Net International Certification Network: .
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (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&PCBCk Portusgal (APCER&. Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland QSQS)
10.2 ISO/EC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers™
- Reference Materials Production - Accredited A2LA Certificate Number 883.02
A2LA Mutual Recognition Agreement Partners:
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), 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.§ 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

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

INDREANIL LABS/RADCHEM LABSPS.9eSQ
DATE RECEIVED: ___ OT/30/03 o

DATE EXFIRED: ___ o8/o) /0o
DATE OPENEDs ~~ " YT —

IMORG: W0 FOr_ T3\



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
-range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions
that minimize transpiration and instability, the shelf life can be extended past this limit. : .
11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be
assigned a one-year expiration date. '

Certification Date: August 28, 2002
Expiration Date:

0182001
12.0 NAMES AND SIGNATURES OF CER:' YING OFFICERS
Certificate Prepared By: . Debble Newman, ‘
Certificate Approved By:“ ‘ Katalin" Le, Qc "v,SF‘Pe'ViS.E . E

Certifying Officer: - Paul Games Chemlst Semor Technlcal Dlrector P /i




1.0

040457
inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

phone: 800-669-6799 ¢ 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com ¢ 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 Sodium in 1.4% (abs) HNO3

Catalog Number: CGNA10-1, CGNA10-2, and CGNA10-5
Lot Number: T-NA03006
Starting Material: Na2CcO03 INORGANMIC . LABS/RADCHEM LARSPY 1.6
Starting Material Purity (%):  99.999936 D&TE RECEIVED: e QXN
Starting Material Lot No 49095 DATE EXFIRED: ___ OX/6)/300%. .
Matrixc . JATE OFENED: ______o®0l/od

: 1.4% (abs)_ HNO3 INORG: __H0S. . FO:_ _F5238 \,_MW

CERTIFIED VALUES AND UNCERTAINTi Sgﬁ
Certified Concentration:

Certified Density:

calculation of the certified value ‘and the uncer’cal y
Certified Value (00 = erx, - ‘
n o

Uncertainty () = |(g§,}ﬂ_‘£

(n 1.’2/ )

The independent samples t-test was used to h
confidence interval. Both methdds wére compared and. showe
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 compansons alli- havmg stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

O This IV product is Traceable to NIST via d|rect companson to NIST SRMs The uncertainties for each certified value are
reported, taking into account the SRM uncertainty error’and the méasurément, 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

d uncertainties. This agreementis a
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and 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 Cormp. 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. 803-2680 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 ym..

O Al < 0.00090 M Dy < 002499 | O Li < 0.00003 M Pr < 0.00125 M Te < 0.12494
M Sb < 0.00208 M Er < 0.02082 M Lu < 0.00167 M Re < 0.00417 M Tb < 0.00125
M As - < 0.04165 M Eu < 0.01249 O Mg 0.00015 M Rh < 0.00417 M 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 O Au < 0.00300 M Nd < 0.00833 O Sc < 0.00002 O Ti < 0.00070
M Cd < 0.01249 M Hf < 0.00833 O Ni < 0.00230 O Se < 0.05000 M W < 0.04165
O Ca  0.00160 M Ho < 0.00208 M Nb < 0.00208 O Si < 0.00340 M U < 0.00833
M Ce < 0.02082 M In < 0.04165 n Os M Ag < 0.00833 [o] < 0.00090
M Cs  0.00104 M Ir < 0.02082 M Pd < 0.02082 S Na M Yb < 0.00417
M Cr < 0.02082 O Fe < 0.00110 O P < 0.04000 M Sr < 0.00208 M Y < 0.16658
- M Co < 0.01249 M La < 0.00208 M Pt < 0.00833 O § < 0.07200 0O Zn 0.00130
O Cu < 0.00140 M Pb < 0.01249 0 K 0.00873 M Ta < 002015 M Zr < 0.02082
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

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

For the validation of analytical methods

For the preparation of “working reference samples”

For interference studies and the determination of correction coefficients

For detection limit and linearity studies

For additional intended uses, contact IV Technical Staff

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

Storage & Handling - Keep tightly sealedwhen not in use. Store end use at 20 + 4+€. Do not pipet from cortainer. Do na retum

pottions removed for pipetting to cortainer.

Atamic Weight; Valence; Coordination Humber; Chemnical Forrn in Solution - 22.98977; +1; (B); Na'(aq) largely ionic in nature
(Coardinstion Number in parertheses is assumed, nat certain.)

Chemical Compatibility - Soluble in HCl, HNO,, HaS0. and HF agueous matrices. Stablewith all metals and inoryanic anions.

Stability - 2-100 ppb levels stable for months in 19 HNQ,; / LDPE cordsiner. 1-10,000 ppm solutions chemically stable for years in

15%HNO, / LDPE container. ’

Na Containing Samples (Preparation and Solution} - Metal (Dissalves very rapidly in watery Ores (Lithium catborete fusion in

graphite crucible followed by HCI dissolution - blenk levels of Na in fithium catbonate critical) Organic Matrices (Sulfuric /peroxide

digestion or nitric/sulfuriciperchiotic acid decomposition).

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

TechniguelLine Estimated D.L. Order Type Interferences (underlined indicates severe et wifioncs.)

ICP-OES 588.595nm  0.07 /000008 pgink 1 dom 2™ orcler radistion from R E .5 on some optical designs

ICP-OES 583.995nm  0.03 /0.006 pgl. 1 dom 2™ order rediation from R E.s on some optical designs

ICP-OES 33023% nm  2.0/0.09 uginl 1 gom Pd, Zn

ICP-MS 23 amu 310 pt nla [ IR
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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 (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (8FS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSA), Israel (SII), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC) 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

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 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)

DATE OF CERTIFICATION AND PERIOD OF VALIDITY

f_l I~ 3I—II:!_I~ Ll!*l:

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 iaboratory use of a CRM increases transpiration
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life.
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be
assigned a one-year expiration date.

Certification Date; January 24, 2003

INORGANID LABS/RADCHEM LARSR 08 Expiration Date: (189952
DATE RECEIVED: ___ 0T/ oo
DATE EXPIRED: ___ O%SAOL/004 .
DATE OFEMED: . OR/OVIQA .

INOREE:  HQ0S.  PO: _ESML
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, LIMS Administrator : g : 2

Certificate Approved By: Katalin Le, QC Supervisor " C

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' ,‘1
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Certificate of Analpgis

"GRADE SOLUTION 1000 pg/mL Lithium in 0.1% HNO, (abs)
Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5

Lot Number: W-LI02066 : INORGANIC LABS/RADUHEM LABS
: DATE RECEIVED: ____ OGlaolod
Starting Material: Li,CO, DATE EXPIRED: ____OoT/0\/3C0%
- Starting Material Purity: : 99.999% DATE OFENED:z __ Qo /AN
Starting Material Lot No: 1053 INORE: L ) 15 W LR - Yy o

CERTIFIED CONCENTRATION: 998 + 2 Mg/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,
n

Uncertainty () =_2.L(&Jf]1_’2

(n)‘lIZ

(%) = mean x; = individual results n =onumber:6f' measurements “i:' }.S; = The summation of all significant
e estimated errors.

o

Classical Wet Assay: 998 + 2 pglmL
Method: Gravimetric as the Sulfate vs NIST welghts #8:

Instrument Analysis: 1000 + 4,ug/mL ; )
Method: Inductively Coupled Plasma Spectroscopy (ICP) S NIS SRM 3129a

interval. Both methods were compared and showed ag e
accuracy of this CRM.

Pr <0.000030

0 Al .<0.010 M Dy M. 0O Te <0.0090
M Sb <0.000050 M Er M “'M : Re <0.00010 M Tb <0.000030
QO As <0.044 M Eu [o) M Rh -.<0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 o) M. Rb.: <0.00010 M Th <0.00010
O Be <0.000050 M Ga <0.00010 O Hgi< 0 0070 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  <«0.00050
0O B <0.0060 0 Au <0.010° M Nd /<0:00020 M Sc <0.0010 o T <0.00030
.0 Cd <0.0018 M Hf <0.00020 O 'Ni <0.0040 0O Se <0.020 M W <0.0010
0 Ca 0.051 M Ho <0.000050 M Nb <0.000050 0 Ssi 0.023 M U <0.00020
M Ce <0.00050 0 In <0.030 n Os 0O Ag <0.0040 0 V <0.0010
M Cs 0.0018 M Ir <0.00050 M Pd <0.00050 O Na <0.10 M Yb <0.00010
0 Cr <0.0020 O Fe <0.0020 Q0 P <0.030 Q0 Sr <0.0010 M Y <0.0040 -
M Co <0.00030 M La <0.000050 M Pt <0.00020 0 S <0.050 0O 2Zn <0.030
M Cu <0.00060 M Pb <0.00030 0 K 0.0070 M Ta <0.00070 M 2Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1 .004 g/mL (over)

QA KL Rev.0224030N

*s

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

Technical Support: 800-569-6799




1.0

2.0

3.0

4.0 -

inorganic ventures?fi§y 1abs

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

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

Catalog Number: CGK10-1, CGK10-2, and CGK10-5

Lot Number: W-K02111

Starting Material: KNO3 INDREANIE LABS/RADEHEM LABS /o
Starting Material Purity (%):  99.997230 DATE RECEIVED: _J w.mwwm‘z{w 7
Starting Material Lot No K18J19 DATE EXFIRED: __ /2] &:@flnm@ﬁ

Matrix: o DATE OFEMED: _ 71/, LA
1.4% (abs) HNOs 4 mpry 4330~ H—?"‘ m5i~~—~~
CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 9930 + 9 ug/mL
Certified Density: 1.024 g/mL (measured at 22° C)

. The Certified Value is based upon the most precise method used to analyze this CRM. The foliowing equations are used in the

calculation of the certified value and the uncertainty:

Certified Value ¥ = er'yx, = mean
n ¥ = individual resuits
n = nurrber of measuretvents
Uncertainty {£) =_2[{ers,#? BS = The sumrmation of all significant estireted errors
{n" (Most common are the errar s frominstrurrental measurervert,

weighing, diltion to volurre, and the fixed errar reported onthe
NIST SR certificate of snaryas)

The independent samples t-test was used to determing if there is agreement between the above assay methods at the 95%
confidence interval. Both methods were compared and showed agreement wnthm the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

0 “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually -
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM 2nd
ed., 1993, definition 6.10)
O This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors.

41 Assay Method #1 - 9926 £ 62 ug/mL
ICP Assay NIST SRM 3141a Lot Number: 891312
Assay Method #2 9930 + 9 ug/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2
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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 ciass 1 and/or class 2 analytical weight set. These weights are tested '
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No, 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

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

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 resuit from the most sensitive
method for each efement, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. '

O Al < 0.00090 M Dy < 0.02400 O Li < 0.00003 M Pr < 0.00120 M Te < 0.11998
M Sb < 0.00200 M Er < 0.02000 M Lu < 0.00160 M Re < 0.00400 M T < 0.00120
M As < 0.03999 M Eu .< 0.01200 0 Mg  0.00100 M Rh < 0.00400 M T < 0.00400
M Ba < 0.03999 M Gd < 0.00400 O Mn < 0.00003 M Rb 0.49948 M Th < 0.00400
O Be < 0.00020 M Ga < 0.00400 . O Hg < 0.01500 M Ru < 0.00800 M Tm < 0.00160
M Bi < 0.00160 O Ge < 0.00150 M Mo < 0.00800 M 8Sm < 0.00400 M Sn < 0.02000
0B < 0.00060> O Au < 0.00300 M Nd < 0.00800 O Sc < 0.00002 O Ti < 0.00070
M .Cd < 0.01200 M Hf < 0.00800 O Ni < 0.00230 O Se < 0.05000 M W < 0.03999
O Ca  0.00075 M Ho < 0.00200 M ‘Nb < 0.00200 ‘0 Si < 0.00340 M U < 0.00800
M Ce < 0.02000 M In < 0.03999 n Os M Ag < 0.00800 o) < 0.00090
M Cs < 0.00120 M Ir < 0.02000 M Pd < 0.02000 O Na 0.21730 M Yb < 0.00400
M Cr < 0.02000 O Fe 0.00212 O P < 0.00250 M Sr < 0.00200 M Y < 0.159398
M Co < 0.01200 M La < 0.00200 M Pt < 0.00800 0 S < 0.07200 O Zn 000050
M Cu < 0.02400 M Pb < 0.01200 S K M Ta < 0.02800 M Zr < 0.02000
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. Storeand use et 20 + 4~€. Do not plpet from cortainer. Do na refum
pottions removed for pipetting to contairer.
Atamic Weight; Valence; Coordination Nurnber; Chamical Form in Solution - 29.0983; +1; (6); K'(eq)

(Coordination Number in paratheses is assumed, noi cedain.) -
Chamica Compatibility - Soluble in HCI, HNOs, H80. and HF aqueous matrices, Avoid use of HCIO. dueto insolubllity of the
perchlorate. Stable with all metals and inorganic anions except Cl0..

Stability - 2-100 ppb levels steble for months in 1% HNO, f LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% HNO, / LDPE cortairer. ’ o Y Ye ‘

K Containing Sarmples (Preparation and Solution) - Metal (Dissolves very repidly in weter) Ores (Sodium oarborate fusion in P®
foliowed by HCl dissolution-blank levels of K in sodium catbonete criticaly Organic K1atnoes (Sulfunc.»('isoermde digestion )

Atomic Spectroscopic Information (ICP-OES 0.2 are given ag radial/axial view):

Technigueline Estimated D.L. Order Twpe Interferences funcerlined indicates severe et wiboncs.)
ICP-OES 766.490 nin- 04 /0001 pgiml 1 atom 2™ orcer redistion from R .E s on some optical designs
ICP-OES 771.531 nm 1.0 /003 pgind 1 atom 2™ order redistion from R.E .5 on some optical designs
ICP-OES 404.721 nm 1.4 /005 pgiml 1 stom

u,Ce, :
ICP-MS 39 amu 10 ppt nk M RAH, ®Ne"0, Se"



8.0 HAZARDOUS INFORMATION - Please refer to the enciosed 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 0104164

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 |Q 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 (SF8), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSA)), israel (SlI), 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 (NAB), Italy (SIT)
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), .
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS)
and United States (NVLAP) (ICBO ES)

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

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

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

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / |V 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.

INORGEANILC LABS/RADCHEM LARS % Certification Date: January 30, 2003

DATE REC FT.UF:I'J“,_—J//_I ﬁSMW > Expiration Date:
DATE EXPIRED: _ /9011084 ...... A
DATE COFENED: /5143 O .

R
INORE:__YAde . FU:i_ESHIE . | 12008




120 NAMES AND SIGNATURES OF CERTIFYING OFFICERS | - 010165

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant ? ;‘g M

Certificate Approved By: Katalin Le, QC Supervisor NN A

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



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT
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PROJECT#: 06002.01.081

Pipette Calibrations



T e 010416¢
Book/Page: V9 019

SwRI — Div. 61, Inorganiclll-abs’k Fixed Volume Pipette Verif_j,cation" Log

(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Sp_readsheet)

SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet AV \Q\ L
Eppendorf # | True Value (uL) | 1st Reading (g) [ 2nd Reading (g)| 3rd Reading (g! I Avg Wt (g) | % of True Value
Lab30 1000 1.0184 1.0102 1.0165 1.015 101.50
TMA1 1000 1.0187 1.0064 1.0019 1.009 100.90
TMA2 1000 1.0175 1.0126 1.0052) 1.012 101.18
| TMA3 1000 Out of Service
| TMAG 1000 .1.0013 1.0015 1.0033 1.002 100.20
i TMB1 900 0.9002 0.9001 0.9005 0.900 100.03
TMC1 800 0.803 0.7978 0.7995 0.800 100.01
TMDDA1 750 0.7484 0.7491 0.7479 0.748 99.80
TMD1 700 0.7009 0.6906 0.6998] 0.697 99.59
TMD2 700 0.7065 0.7082] 0.7049} 0.707 100.93
‘ TME1 600 0.607 0.605 0.6051] __0.606 100.85
| TMF2 500 0.5077 0.5062 0.5028] 0.506 101.10
l TMFS 500 0.509 0.5061 0.501]  0.505 101.07
E ICF1 500 0.5012 0.5014 0.5003]  0.501 100.19
i L30-500 500 0.4997 0.4998 0.4989 0.499 99.89
\ TMG3 400 0.3979 0.3958 0.3995 0.398 99.43
| TMH1 300 Out of Service
1 TMH2 300 0.2993 0.2978 0.3009 0.299 90.78
i TMJ1 250 0.25 0.2503 0.2499] 0.250 100.03
| TMJ2 250 0.2488 0.2492 0.2495]  0.249 99.67
TMJ3 250 0.2504 0.2503 0.2519] 0.251 100.35
TMK2 ;1200 0.2 0.2001 0.2006] 0.200 100.12
TML1 150 0.1486 0.1493 0.149] 0.149 99.31
TMM1 120 0.1207 0.1202 0.1205 0.120 100.39
TMN3 100 0.1003 0.1001 0.1002 0.100 100.20
ICN1 100 0.1004 0.0999 0.0993] 0.100 99.87
TMQ1 80 0.0799 0.08 0.0799 0.080 99.92
TMR1 70 Out of Service '
TMS1 60 Qut of Service
LAB-30A 50 0.0498 0.0497 0.0496 0.050 99.40
TMU1 40 0.0402 0.0403 0.0402 0.040 100.58
TMU2 40 0.04 .- (.0389, 0.04 0.040 990.92
TMV1 30 0.0296 .0.0208 0.0ﬁ%l 0.030 99.00
£30-20 20 0.0199 0.0198 0.0199]  0.020 99.33
‘ TMW1 25 0.025 0.025 0.0249] 0.025 99.87
IMY1 15 Out of Service ' 1
FRM-246 (Rev 1/Mar 03)
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SwRI - Div. 01, Inorganic Labs Fixed Volume Pipette Verification Log

Balance #: lh Thermometer #: ___@_O_ﬂ___ diH20 Temperature (°C): ﬂ@i 67
Eppendorf # True Value (pL) 1st Reading (g) 2nd Reading (g) 3rd Reading (g)
Lab30 1000 l.o(gY [.0(02 [.O[6S
TMA1 1000 /. 01{7 o0 Y /. 0019
TMA2 1000 [ 0115 [,012.6 /.0057_
out |
(TMA6 39&; 1000 ﬁg./a* L OG- 1003 | L2220/ 0”4’57.—6&66:%33
TMBT 900 0.9002 0.900{ 0. 9005
TMC1 800 0. 9930 0.297¢ 0. 7995
TMDD1 750 NI Y 0.7%49( 024719
TMD1 700 0.71009 0.6906 D.099¢
TMD2 700 0.7065 072082 0.2049
TME1 600 0. 0070 0-050 0.b05
TMF2 500 O.c677 0.S 062 05026
TMF5 500 0. S0%0 0.506] 050}
ICF1 500 O.SD(2- 0.S0(4% 0.5 00>
L30-500 500 0.49997 0.499¢ 0.4929
TMG3 400 0.%971 0. %245% 0.2995
CTMH1 22" 30047 oy v\ &7 192 0. 2100 02182
TMH2 300V | 0.1992 0.297% 0.3009
TMJ1 250 0.2500 0.250% 0. 29M
TMJ2 250 0.2.45% 0,2492 0.249S
TMJ3 _ 250 0. 2504 0.2503 0.25 (9
TMK2 200 0.2000 0.2 ( 02000
TML1 150 0.14¢6 QM9 0.1490
TMM1 120 01207 00202 0. 1205~
TMN3 100 0. 1003 0. 100( )Y =
ICN1 100 0. 1004 0.0999 4.0993
TMQ1 80 0.0799 0.0500 0.0799
“TMR+—+—76- ot
—TFMS+— sut~ .
LAB-30A 50 0.0498 0 0497 0.0 Y96
T™MUA1 40 00402 0.040% 0.0%4072
TMU2 40 0. 0400 0.0299 0. Q%02
TMV1 30 0. 029¢( (0.029¢% 0.0297
L30-20 20 1.0/99 00199 0.0199
TMW1 25 0.0250 D.0250 | H.0949
MY — 15— e —
Analyst: Date: | 0/ LL/ﬁ )
Reviewed by: Date: 13/0 /0D

FRM-243b (Rev 3/M

ar 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Loaﬂj‘m’2

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

\ SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

FRM-244 (Rev 2/Sept 02)

Eppendorf # | True Value (uL) ] 1st Reading (g) | 2nd Reading (g) ] 3rd Reading (g) JAvg Wt (_Q_Q % of True Value
20 0.0201 0.0202 0.0203 0.020 101.00
ADJ200-A 100 0.1021 0.0993 0.0990 0.100 100.13
200 0.1985 0.1987 0.1990 0.799 99.37
20 0.0199 0.0202 0.0200 0.020 100.17
ADJ200-C 100 0.0991 0.1006 0.1000 0.100 99.90
200 0.1998 0.1995 0.2010 0.200 100.05
20 0.0203 0.0202 0.0204 0.020 101.50
ADJ200-D 100 0.0999 0.1000 0.1003 0.100 100.07
200 0.2001 0.2001 0.2009 0.200 100.18
20
ADJ200-G 100
200 o
20
ADJ200-H 100 T~
200 ~
20 n /
ADJ200-J 100 (U7 _—
200 -t 7
20 W —
ADJ200 100
200 ——— =
20 -~
ADJ200 100 [/
200 .
20 —
ADJ200 100 -
200
FRM-247a (Rev 3/0Oct 03)
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SwRI Div. 01 - Inorganic Laboratory Adiustable Pipette Verification Lp@iﬂiﬁﬁv

FRM-244 (a) (Rev 4/Oct 03)

Balance #: >4 Thermometer #: 0/l diH20 Temperature (° C)
Eppendorf # True Value (L) | 1° Reading (g) | 2™ Reading (g) 3" Reading (g)
20 ,020( L0202 L0203
ADJ200-A 100 Y L0993 0990
200 « 1955 ]98T . /990
20 ,0/99 D02 L0200
ADJ200-C 100 0941 1006 ,[00O
200 . 199% . [958 , 0/0
20 L0203 L0302 L0204
] ADJ200-D 100 0999 /090 L3
200 .40} | L2001 , 2009
o 20 -
S| apJ200G 100 e
N 200 T~
| 20 ‘
3| ADJ200-H 100 N
3 200 )
o 20 ' ' /
N ADJ200-J 100 )
200 N2
20
~ADJ200 100 P/
200 P |
20 /
ADJ200 100 ~
200
Analyst:" Date: _/0-3[0%
Reviewed by, Date: __ |9/09/03
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

(Space provided for Inorganic Laboratories Adjustéble Volume Pipette Verification Spreadsheet)

Man/stg

01017¢

SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) % of True Value
20 - — 0.000 0.00
ADJ200-A 100 , -/ 0.000 0.00
200 — 0.000 0.00
20 [~ 0.000 0.00
ADJ200-C 100 A X2 0.000 0.00
200 WS 0.000 0.00
20 A 0.000 0.00
ADJ200-D 100 P 0.000 0.00
200 Z 0.000 0.00
20 0.0198 0.0199 0.0199 0.020 99.33
ADJ200-G 100 0.0991 0.0985 0.0984 0.099 98.67
200 0.1971 0.1977 0.1970 0.197 98.63
20 0.0202 0.0200 0.0199 0.020 100.17
ADJ200-H 100 0.0984 0.0982 0.0982 0.098 98.27
200 0.1971 0.1969 0.1965 0.197 08.42
20 0.0199 0.0199 0.0198 0.020 99.33
ADJ200-J 100 0.0985 0.0984 0.0981 0.098 98.33
200 0.1991 0.1988 0.1981 0.199 99.33
20 . I 0.000 0.00
ADJ200 100 — — | ooo0 [ 0.00
200 N > ol 0.000 0.00
20 W 0.000 0.00
ADJ200 100 \S\~ 0.000 0.00
200 e ¥ 0.000 0.00
20 P 0.000 0.00
ADJ200 100 { _ 0.000 0.00
: 200 0.000 0.00
FRM-247a (Rev 3/Oct 03)

FRM-244 (Rev 2/Sept 02)
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, Book/page ﬁd 0 14
SwRiI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 010417 1
Balance #: _Eﬂ_ Thermometer #:_GLO_LL__. diH20 Temperature (° C) '
Eppendorf # True Value (pL) | 1° Reading (g) | 2™ Reading (g) | 3" Reading (g)
20 -~ —
ADJ200-A 100 /
200 _—
20 ~
ADJ200-C 100 RS
200 Y
20 rd
ADJ200-D 100
= 200 Lz ]
o 20 o.ot9¢ 0. 0\819 0 .0L34
O| ADJ200-G 100 0.094 | (.S | O.0agH
N 200 A 1o 6.0 61870
| 20 6.0009. 6.0 0.0189
1 ADJ200-H 100 &.00%4 A.CARA 0.09%a
=1 200 o7l G \3K C.abs
o 20 6.019q o .o ’g 0.0(a%
AN ADJ200-J 100 6.00%5 O.c/%4 0.0 |
200 0.2 q | 0 .1\q%% 0.Qq21
20 : T~
~ ADJ200 100 N ]
200 )Q/w;}\/zﬁ
20 CEl
ADJ200 100
200 ==

Analyst;-

Reviewed by:

FRM-244 (a) (Rev 4/Oct 03)

Date:

/7] Date:_ /[ Q/ 3//03 ,

(1 12 fo3
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

y

{
Nolt)
o7 - . | 010172
SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
Eppendorf # | True Value (L) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avgr Wt (g) |% of True Value
100 0.1006 0.1004 0.1006 0.101 100.53
ADJ1000-C 500 0.4942 0.4960 0.4964 0.496 99.11
7000 1.0033 1.0058 0.9936 1.001 700.09
100 0.0097 0.1001 0.1002 0.100 100.00
ADJ1000-D 500 0.4928 0.4935 0.4939 0.493 98.68
1000 0.9929 0.9967 0.9958 0.995 99.51
100 0.1015 0.1016 0.1015 0.102 101.53
ADJ1000-E 500 0.4938 0.4946 0.4935 0.494 98.79
1000 0.9962 0.9994 0.9940 0.997 99.65
100 0.1008 0.1013 0.1012 0.101 101.10
ADJ1000-F 500 0.5044 0.4964 0.4951 0.499 99.73
1000 0.9987 0.9925 0.9961 0.996 99.58
100 .
ADJ1000-G 500
7000 T
100 -
ADJ1000-H 500 TN
7000 |
100 - Y
ADJ1000-J 500 -~ 017 I
7000 — |\ (077 | —
100 \ \L~ -
ADJ1000 500 j
1000 _— 14
100 H
ADJ1000 500
1000

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

FRM-244 (Rev 2/Sept 02)
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' SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

/ Balance #: __ 2]  Thermometer#.___ (011 diH20 Temperature (°C)_=¥

' Eppendorf # True Value (iL) | 1° Reading (g) | 2™ Reading (g) | 3" Reading (g)

| | | 100 N oy 2/ 006

. ADJ1000-C | 500 ¢4 490 A

. 1000 /. 0037 L0058 | 9730

100 0697 /ool 2 /00

- ADJ1000-D 500 . 492% 435 L4439

’ 1000 9924 , Tl _ 9958

- 100 o1s 1l Jol5

" ADJ1000-E 500 L4473y  Yadl L4935

_J 1000 .99, 2 9994 . G940

- =1 | 100 . JDO8 L I0M3 L1013
/| ADpJ1000-F 500 . SDYY . Y904 L4951

- o 1000 L9987 1 .9995 .99 /

) 2 _ o = »

" ADJ1000-G 500 R »

- l 1000 i .

) - [ 100 ' \

- - ADJ1000-H 500 | N

8 , 1000 /

| — 100 | | 2100

- ADJ1000-J 500 ' 1 N 072

1000 2=

- 100 A

- "ADJ1000 500 _~

| 1000 )

' 100 N ,

u ~ ADJ1000 500 . R

- 1000

- .

! Analyi%’Q"“” @//QQ“’ ) Date: _[0-3103

- Reviewed b /V M é Y {ﬁ % &2 . Date: RYERVTER

FRM-244 (b) (Rev 3/Oct 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

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

A i< /g3

|

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) |% of True Value
100 - ~ 0.000 0.00
ADJ1000-C 500 / 0.000 0.00
1000 7 0.000 0.00
100 , / 0.000 0.00
ADJ1000-D 500 - 0.000 0.00
1000 0.000 0.00
100 . 0.000 0.00
ADJ1000-E 500 A\ 0.000 0.00
1000 7 ( 0.000 0.00
100 d 0.000 0.00
ADJ1000-F 500 }_/ 0.000 0.00
1000 0.000 0.00
100 0.1019 0.1015 0.1017 0.102 101.70
ADJ1000-G 500 0.4922 0.4912 0.4911 0.492 98.30
1000 0.9861 0.9841 0.9826 0.984 08.43
100 0.1011 0.1015 0.1006 0.101 101.07
ADJ1000-H 500 0.4926 0.4920 0.4909 0.492 98.37
1000 0.9803 0.9806 0.9805 0.980 98.05
100 0.1022 0.1016 0.1017 0.102 101.83
ADJ1000-J 500 0.4973 0.4978 0.4952 0.497 99.35
7000 0.9998 0.9976 0.9981 0.999 99.85
100 *—ﬁ [~ 0.000 0.00
ADJ1000 500 o 0.000 0.00
1000 = 0.000 0.00
100 0 2 0.000 0.00
ADJ1000 500 ~ A\ 0.000 0.00
1000 — _ 0.000 0.00
FRM-247b (Rev 2/Oct 03)

FRM-244 (Rev 2/Sept 02)

3 A . A . wiid i, ! 2] R, G i 2 2 ' i i : i i |
i i 2 < K. 5l ‘W\‘ AQ' i e 4 1‘» I : o2 n m
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log
Balance #: !:i Thermometer #:_CS_Q_U.___ diH20 Temperature (° C)_&.L-—-
Eppendorf # True Value (iL) | 1° Reading (g) | 2" Reading (g) | 3" Reading (g)
100 -
ADJ1000-C 500 e
1000 e i
100 A
ADJ1000-D 500 _
1000 o N{\}/\n'?
100 P
ADJ1000-E 500 = A
_ 1000 - '
~1 100 /
o |  ApJi000-F 500 /.
o | 1000 A
Q 100 S0 lolols  |o.lob
ADJ1000-G 500 0.4q22 a4 o4 1
| 1000 60.92 G 16.a3 4] 0.92200
- 100 O. 1O\ Q.lols  |0.160lp |
e N 500 0.4q2 (o4 [ 0.4a989
8 1000 0.0%02_ 10930l | 6 Q05
— 100 01022 [0A0\L_ [ 6.(07
| ADJ1000-J 500 0.44 7% 6.4937% 04952
1000 0434k 0.3 |0 .Qa8]
100 2 —
ADJ1000 500 , /
1000 N
100 2110
ADJ1000 500 j
1000 —

/

Reviewed by)

[,

\

0

Date: (Olgl ( 0%

Date: (| “X/()?.

FRM-244 (b) (Rev 3/Oct 03)
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log

f\(\ __(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verifi¢ation Spreadsheet)

{

~ MW
| %g%\xﬁ _ N

SwRI =Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

I

3

Eppendorf # | True Value (ui) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) fAvg Wt ( % of True Value
500 0.4977 0.4998 0.5024 .0.500 99.99
ADJ5000-C 2500 2.4913 2.4971 2.4955 2.495 . 99.79 ’
5000 4.9929 5.0040 49937 4.997 99.94 l
500 0.5072 0.5075 0.5077 0.507 101.49
ADJ5000-G 2500 2.4994 2.5082 2.4940 2.501 100.02
—5000 3.9950 5.0078 5.0093 5.004 100.08
500 0.4982 0.5028 0.5049 0.502 100.39 l
ADJ5000-H 2500 2.4966 2.4978 2.4956 2.497 99.87 1
5000 3.0340 5.0190 5.0196 5.024 100.48
500 0.5104 0.5096 0.5054 0.508 101.69 . i
ADJ5000-1 2500 2.4940 2.4917 2.4996 2.495 99.80
5000 5.0348 4.9907 4.9853 5.004 100.07 -
500 _
ADJ5000-J 2500
5000 ——]
500 — '
ADJ5000-K 2500 o~ : z
5000 N ;
500 N ‘ - -
ADJ5000-L 2500 ~N
5000 2 \ »
500 P [ / .
ADJ5000 2500 7210 " - -
5000 A ! :
500 %’ : ’,
ADJ5000 2500 !
5000 | = [/ :
500 /
ADJ5000 2500 ~
5000 &
500
ADJ5000 2500
5000

FRM-247¢c (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)




f“ e , .f~
SwRlI Div. 01 ~ Inorganic Laboratory Adjustable Pipette Verification Log
Balance #: /2’ 4 : Thermometer #: __ﬁ'_'Q_/L_ diH20 Temperature (° C) __:;_/_
Eppendorf # True Value (uL) | 1° Reading (g) | 2" Reading (g) | 3" Reading (g)
500 Y9717 s 5034
ADJ5000-C 2500 9.44/3 3 -4471 24955~
5000 4.9944 5. oo40 4.9937
, 500 ,So73 5075 S077
ADJ5000-G 2500 . Q.459 .5063 2. Y940
5000 4,950 50078 <, 0073
500 HI5 2 , S028 L SY4
ADJ5000-H 2500 490, . 4Y97% D.495¢
5000 £, 034p 5, 0190 <-0I9
500 ,srod S0% Sosd
ADJ5000-1 2500 2.dgdo J.4947 2.499¢6
— 5000 5. 03 Yg q4.9907 4.9¢53
I~ 500
o ADJ5000-J 2500 o
o 5000 ——
8 500 T~
ADJ5000-K 2500 T~
I 5000 N
- 500 /-
~ " AbJs000L 2500 2
o | 5000 e
Q 500 I
ol ADJ5000 2500 o
5000
, 500 U
ADJ5000 2500 e
5000 |
500 /
ADJ5000 2500 (
5000 ]
| 500 T~ |
ADJ5000 2500 R —
5000 I
~ Analyst; M« wJ/QQ/V Date: __ /0 -31-03
Reviewed byd A\ Date: |Q/@Q,/03

W LUfe

FRM-244 (c) (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)

010178

UL 5703

SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet .

FRM-244 (Rev 2/Sept 02)

Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (gL) % of True Value
500 0.000 0.00
ADJ5000-C 2500 0.000 0.00
5000 0.000 0.00
500 p—— - 0.000 0.00
ADJ5000-G 2500 L~ 0.000 0.00
5000 — 0.000 0.00
500 L~ 0.000 0.00
ADJ5000-H 2500 n 1 0.000 0.00
5000 — P! 0.000 0.00
_ 500 P 2 0.000 0.00
ADJ5000-1 2500 —~ 0.000 0.00
5000 0.000 0.00
500 04949 0.4932 0.4928 0.494 98.73
ADJ5000-) 2500 2.4896 2.4871 2.4870 2.488 99.52
5000 4.9863 4.9801 4.9824 4.983 99.66
500 0.5099 0.5063 0.5078 0.508 101.60
ADJ5000-K 2500 2.5008 2.5036 2.4998 2.501 100.06
5000 5.0627 5.0319 5.0572 5.051 101.01
500 0.5050 0.5042 0.5027 0.504 100.79
ADJ5000-L 2500 2.5016 2.4991 2.5008 2.501 100.02
5000 4.9549 5.0025 3.9866 4.995 99.89
500 0.000 0.00
ADJ5000 2500 / 0.000 0.00
5000 0.000 0.00
500 p 0.000 0.00
ADJ5000 2500 e 0.000 0.00
5000 Y 0.000 0.00
500 X\s\” 0.000 0.00
ADJ5000 2500 A 0.000 0.00
5000 pd 0.000 0.00
500 / 0.000 0.00
ADJ5000 2500 / 0.000 0.00
5000 4 _ 0.000 0.00
FRM-247c (Rev 2/Mar 03)
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: __ 34 : Thermometer #: _GQ_U___ diH20 Temperature (° C) _&j_
Eppendorf # True Value (pL) 1*' Reading (g) | 2" Reading (g) 3" Reading (g)
- 500 — .
ADJ5000-C 2500 -
5000 e |
500 L
ADJ5000-G 2500 AL
5000 PO N
500 A
ADJ5000-H 2500 /
5000 /
| 500 /
ADJ5000-1 2500 /
—d 5000 < - T
= 500 o.4quiq | 0.4q=%3 %%ﬁ 2R |
(o] ADJ5000-J 2500 D.43qle Q.4 TR.U487 0O
Q 5000 193> | 4.GR0| Lol
8 500 o.scas O . sOLD | © 50T%
ADJ5000-K 2500 9, 51DR SOl | X.499%
! 5000 5.0627 |5, 0319 . 057
- 500 16.SPSO | C-cO¥%R Q.50
=1 ADJ5000-L 2500 .50/ | 2,499/ | R.5xK
8 ' 5000 ¢4.qq49 5.002s 14930\
500 —
Lo ADJ5000 2500 e
5000 i
500 1~
ADJ5000 2500
5000 RS
500 AP
ADJ5000 2500 D2
5000 e
| 500 i |
ADJ5000 2500 / I
5000
Analyst: /W/& _ 9 Date: /O /‘3 4 / 03
Reviewed bm,é SH C,Q Date: __ ]| { 3 l 03

FRM-244 (c) (Rev 3/Mar 03)



SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA

VTSR: October 21, 2003

PROJECT#: 06002.01.081

Balance Calibrations



Southwest Research Institute
Division 01

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator

/0-28-03 & -0000 [.9999 SRO s §9-Fsvess e8]
10/29 Jo2 2.0000 2..0000 “w “
f0-30-73 D000 S 0000 (NS =~
l0/51/03% 2.0000 2.0000 A W
1-2-02 .0000 =000 o) =
if-4-03 .000° D poe? el ~
1[-5073 J.0co0 .00 % ~

HG- O 0000 =J. oooT -~
I1-1-03 | - Jeocd 2 00D e, =

/1 -jp-03 20000 2. oo >~

If balance is out of limits, clean the balance and re-calibrate using Class "S" wéigts.

If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service. %
117tz

Page # 9

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 E
Date Std Wt (g) Recorded Wt (g) Operator
J0-2593 /9.00 /0.00 QOeJ Sn: 99-3c063y-sT
10/24 /03 0. 00 1D. 0O < ) It
[0-30-03 /0 -00 /0.00 NI -~
10/31/02 10.00 10.00 M I
I[-p>0% /0-0c> (060 "e?:)) -
1=y -0% /9.00 /0-00 -
(150 /000 Jo o0 Ry -
jl- o3 /000 10-00 L i
j1- 203 [O-CO /2 00 ‘%\)) —
[[-16 -0 /D00 jO-90 -~

If balance is out of limits, clean the balance and re-calibrate using Class "S" v(oights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 5

FRM-112 (Rev 1/Dec 99)

T8T0TO



Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page #_ 11

FRM-112 (Rev 1/Dec 99)

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
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If balance is out of limits, clean the balance and re-calibrate using Class "S" eights.
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA |

VTSR: October 21, 2003

PROJECT#: 06002.01.081

DI Water Verification
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Div. 20 _

TASK ORDER: 031021-4

SRR: 25126

SDG: 236555

CASE: CNWRA

VTSR: October 21, 2003

PROJECT#: 06002.01.081

SURVEILLANCE REPORTS
From Division 30



